Llandanwg Dunes Protection Group (LDPG)
Report of On-Site Meeting Thursday 6 March 2014

Introduction: This report of the on-site meeting between members of the Llandanwg Dunes
Protection Group and representatives of official bodies with concern for the matter of protection of
the Llandanwg dunes is written with the aim of summarising the matters discussed and identifying
an agreed way forward.

Executive Summary: At the meeting, LDPG members expressed the strongly-held view that it is right
and worthwhile to pursue appropriate measures to make good damage caused to the Llandanwg
dunes by recent storms and to take sensible measures to protect the dunes from further damage in
the event of severe storms in the future.

The proposed action plan is in essence very simple: namely, to restore an area of the foreshore -
known as the ‘cobble-bed’ - which has been denuded (most probably by inappropriate works carried
out in the past), and then to enable/encourage re-generation of the dunes by replacing the
chestnut-paling fencing to allow sand-accretion and subsequent re-growth of Marram-grass; the
foregoing to be accompanied by suitable means of informing members of the public as to the
purpose of the works and the function of the fencing.

The Group therefore intends to pursue a twin-track approach to the matter as follows:

- Firstly: to gain the assents/approvals/permissions necessary to conduct the proposed
works.

- Secondly: once reasonably assured of obtaining the above, to pursue funding of the
project.

Attendees:

John Houliston (Chairman, LDPG)

Tim Bush (Secretary, LDPG)

Jonathan Webb, Mark Downey and Ben Wynne (LDPG — Dune Restoration Project)
Dafydd Roberts and John Bowers (Snowdonia National Park Authority)

Rhodri Dafydd, James West and Bob Mathews (Natural Resources Wales)

Rhodri Wigley (National Trust)

Alice Lovegrove-Jones (Jones Peckover — representing the Crown Marine Estates)
John Evans (J&E Evans, Haulage Contractors)

Apologies:

Caerwyn Roberts (Chairman, Snowdonia National Park Authority)

Huw Davies (Gwynedd Council)



Simon Jones (LDPG — Dune Restoration Project)

Background: The LDPG exists to pursue reasonable, appropriate and agreed measures to protect and
restore when necessary the Llandanwg Dunes from both storm-damage and the depredations which
would be caused by unrestricted access by members of the public. In response to the damage
caused during the severe storms of early 2104, the Group has initiated a project — the Dune
Restoration Project — to pursue the aims as stated above.

The LDPG is not a lobbying organisation; it exists to fulfil a specific function: namely that of taking
action in response to threats to the survival of the dunes in the absence of any other body or
individual who is either empowered to do so or whose mandate it is to do so.

A question often posed by members of official bodies is: Why bother to repair the dunes - why not
‘let nature take its course’ and allow the dunes to be levelled/washed away by wave action during
storm events and accept the subsequent change to the local environment?

In order to answer this question, a brief statement of the relevant provision of the applicable
Shoreline Management Plan - SMP2 - which guides the official bodies, is helpful: With respect to the
Llandanwg dunes (and for the purpose of the Restoration Project, the dunes from the Church car-
park-slipway to the breakwater are the area of concern), the applicable protocol is that of ‘Managed
Re-alignment’. This does not mean: “do nothing” (which would be known as ‘No Active Intervention’
in SMP parlance).

The strongly-held belief of the Group, which echoes that expressed by the Community Council and
the wider community, is that the dunes — as they have been until the recent storms — form an
intrinsic part our unique and precious environment and are worth at least taking reasonable
measures to protect.

There is a feeling of a ‘right to fair play’: At the most vulnerable part of the dunes — adjacent to the
breakwater — the foreshore has clearly been undermined by the artificial removal of a significant
guantity of the cobble-bed, and therefore this particular stretch has been rendered artificially
vulnerable to storm damage. Additionally, the entire length of the Llandanwg dunes are
defenceless against unrestricted access by members of the public — the dunes are simply too-
constrained within a small, pre-defined area with no freedom to move seaward/landward as they
would in a natural environment.

The Group has carefully considered the ‘Do nothing’ option: This would inevitably result in a breach
at the North end of the breakwater resulting in the LPYC dinghy-park/clubhouse/breakwater
becoming an island at high-water (high tide). Following a breach here, the dune-tip at the North end
of the breach would be further cut away at each successive high-tide/storm-event resulting in the
Southern tip of the dune moving progressively North-wards. With this inexorable erosion of the
Southern tip of the dunes, the protective barrier which the dunes create for the Maes would then
clearly be in jeopardy. The Group believes strongly that, whilst this might inevitably be the situation
in decades to come, to give up now without at least redressing the balance of inappropriate and
evidently harmful works carried out in the past would be wrong; in this belief, the Group represents
the views expressed strongly within the wider community.
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There is a further consideration to which members of the Group can contribute first-hand
knowledge, namely that of wave-action within the lagoon:

In the event of any breach caused by a high-tide/storm-event, during that and any future such
events, there would be an increase in the penetration of swell into the lagoon. At present, when
very high tides are accompanied by a significant East-going swell (which is the prevailing direction of
swell-travel due to the refractive effect of the Shell Island headland), there is significant swell-
penetration, but only for a relatively narrow band directly to the East of the lagoon-entrance. Any
breach in the dunes would effectively increase the size of the entrance and would inevitably
exacerbate the extent of swell-penetration into the lagoon. The recent storms have given a stark
reminder of how fragile the lagoon defences are; this photograph, taken from the landward side of
the lagoon, shows the dyke being overtopped by chop-type waves when the tide and wind were not
even as high as they had been at the height of the storms (the Llandanwg dunes form the backdrop

to this photograph).

Any exacerbation of wave action within the lagoon would only further jeopardise the defences. This
point is made in the Gwynedd Council ‘Pre-Feasibility Study Report, Llandanwg, Gwynedd’ by WS
Atkins Consultants Ltd in May 2002:

“..... (at the location of the Spit) .... the dunes are being attacked by the sea, with wind and
pedestrian erosion playing more minor roles. Essentially the southern end of the dune system has,
sometime in the past, been formed into a training wall to the river as it exits the estuary by the
construction of a steel-piled and concrete-backed mole. The seaward side of this structure has been
further protected by a groyne field consisting of six wooden groynes. It is evident that this groyne
field is now providing little if no protection; that the upper beach may have lost its sand/cobble /
boulder protection and that the sea is beginning to erode the upper beach and the dunes where they
abut the sheet piles. This erosion around the northern end of the sheet piles needs arresting quickly if
the dunes are not to be put further at risk in this particular area. The two potential breach areas are
but 50m apart and would certainly lead to more exposure of the lagoon to the effects of the sea. It is
difficult at this stage to measure such effects but it is reasonable to suggest that the lagoon will
cease to be so well protected from the sea and an increase in flooding occurrences and severity will
be inevitable.”



A number of the Group’s members are active users of the lagoon for marine activities (Mark
Downey, one of our Restoration Project members, is the Centre Director of the Christian Mountain
Centre, whose headquarters building is situated directly opposite the recent breach in the dyke and
whose staff-members monitor the water conditions within the lagoon on a daily basis). Collectively,
the Group has a high level of familiarity with the power of the incoming swell, even constrained as it
is at present by the very narrow entrance. It is their very strongly-held belief that a breach would
have significant detrimental consequences for the lagoon and, potentially, the surrounding area.

To give an idea of the likely increase in swell-propagation following a breach, it may be informative
to note that the present lagoon-entrance is approximately 110m wide at high-water spring tides; the
vulnerable section of the dunes — the Spit —is approximately 180m in length (between the North end
of the breakwater to the West-ward extension of the Northern edge of the lagoon).

It is also worth noting that the Dunes in this location have breached in the past; how many times is
unknown, but the last known breach was plugged in 1978. This will be discussed in a subsequent
paragraph.

The WS Atkins study also includes the following in its discussion section (the particularly apposite
part of which is highlighted in bold print):
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Management Plan' (1990 - 1993) when Dr Barber reported on a shoreline inspection undertaken in
1992:

'There have been considerable changes due to human intervention in the area around the discharge
of the Afon Artro to Tremadog Bay. The river discharge point is controlled by shoreline reinforcement
to either side and this fixing of the river discharge has clearly resulted in some volatility of the bank
and channel regime immediately upstream. It is the shoreline immediately to the north-east however
running around to Llandanwg that is showing the more serious signs of disruption now. The sand
dune Spit is of fundamental importance to the maintenance of the present regime of the Afon Artro
and it is likely that there will be a need to intervene here with works if the present regime is to be

sustained. It has been observed from previous ground inspections that stones have been removed

from the lower beach to attempt some shoreline protection moving round towards the village of
Llandanwg and this practice has been deprecated. It may well be that séonma of sensitive
intervention would be to establish a more substantial boulder and cobble bed across the lower
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beach to allow the sand beach to accumulate at higher levels against the dune system. Such work

could usefully be combined with dune managementluding additional planting in order to
promote a more substantial dune development hedet

The final reference worth citing in the context of the validity of intervention actions is from the
SMP2 document (again, the particularly apposite part of which is highlighted in bold print):
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Estuary]. Developing this in detail goes well beyond the scope of the SMP. However, it is the role of
the SMP to identify this potential and through highlighting this to ensure short term actions would
not close off this opportunity.



The preferred plan is for re-examining the whole behaviour of the estuary and developing a
sustainable development plan. This would need to involve the highway authority, the railway and the
National Park planners, as well as local interest groups such as the Llandanwg Dune Protection
DNRdzLJE: (KS 26ySNAB 2F (KS a20KN} &a | SIFHRflYR

In this context, ‘doing nothing’ — ie accepting premature breach of the dunes —would, in the Group’s
view, constitute such a short-term action which would, indeed, close off the option of measured and
appropriate small-scale interventions to extend the life of the dunes as they are. The Group would
very much wish to contribute to the Sustainable Development Plan identified in SMP2 as a
‘Preferred Plan’.

Specifically, the following have been identified as threats following a breach in the dunes:
Specific Threats following a Dunes-breach

- The unusual and picturesque environment of Llandanwg, including the Dunes, historic
church, Maes, beach and foreshore, would change in unpredictable and potentially
unattractive ways likely to diminish the unique appeal of the area to locals and visitors
alike.

- The character of Llandanwg Beach would change. Every year thousands of visitors enjoy
the Blue-Flag beach as popular swimming and beach location, generating significant
local revenue. A new lagoon entrance would alter the character of the beach in an
unknown way; potentially, the suitability of the beach for swimming and water-sports
could be diminished.

- The LPYC club-house and dinghy park would be in jeopardy. The LPYC is a valuable local
amenity and currently has around 250 members. There are around 90 LPYC moorings in
the lagoon; these would become more exposed and some could eventually be lost —
with attendant loss of amenity and revenue.

- Wave-exposure, together with the inevitable alteration of silting patterns in the lagoon,
could potentially jeopardise boating activities at Shell Island. In addition to around 100
moorings at Shell Island, there are many day-visitors for whom the sheltered harbour
creates the amenity which attracts them to the local area. To the Shell Island
management, maintaining the protection afforded by the dunes as they are is viewed as
a matter of great importance.

- The Christian Mountain Centre (CMC) is a significant user of the lagoon. This
organisation owns Pensarn property valued at £1m, and provides employment for 15
staff members. Following the experience of the recent storms, there are very real
concerns regarding the potential for damage to the property, boats and equipment at
Pensarn quay. On the 3™ January 2014, staff reported chop-type waves at an estimated
height of 4ft at the quay, with blown spray reaching the office windows. Immediately
prior to the breach in the lagoon dyke, the water level had risen to the extent that
flooding of the office and staff accommodation was imminent. Therefore, a breach in
the dunes coupled with the likelihood of storms of similar or greater severity in the
future would likely place the CMC business at operational risk.

- Additionally, regarding CMC-based activities: Over the years, the CMC has given
thousands of young people experience of canoeing, kayaking, sailing and other water-
based activities; it requires sheltered waters to be able to do this safely. Inevitably, a
breach in the dunes would result in rougher water in the lagoon upon flooding of the
breach-channel; thus the utility of the lagoon in this respect would be diminished,
although to what extent is impossible to predict. However, it is clear that in the



interests of maintaining the foundations of this valuable organisation, preserving the
dunes as they are is of vital importance.

- Silting of the lagoon-channels: After storms, CMC staff observe that sand is deposited on
the tidal flats all the way to Pensarn. With the lagoon more exposed to the sea, silting-
patterns within the lagoon would inevitably change. Although the exact extent is
impossible to predict, it is likely that any changes would gradually reduce the utility of
the lagoon for boating. Therefore, from this perspective the appeal of the local area to
potential visitors would likely be reduced, with the obvious knock-on effect to the local
economy.

Therefore, in answer to the question: ‘Why bother to repair the dunes?’, there are a number of
reasons, all of which contribute to the Group’s strong desire to protect this element of our local
environment for as long as reasonably practicable, and particularly to take measures to rectify its
vulnerability to storm damage caused by inappropriate depletions of foreshore material carried out
in the past.

Specifically, the aim of the Dunes Restoration Project is to take reasonable, proportionate and
effective measures to protect the dunes with the aim of extending their life in their current form ¢
ie without breaches ¢ for at least the next 10 years.

Track-Record of the Dunes Protection Group

The LDPG has a proven successful track-record of works carried out to restore and protect the
dunes; in 2003 a major project was undertaken to re-configure the then badly eroded dunes with
material imported from a sand-island within the Mochras lagoon (which had been created from
material obtained from historical dredging operations). This view from 2002 illustrates the parlous
state of the dunes then in the area of the Spit — this was the year before the major re-configuring
works:



The aerial photograph below, gives another perspective (the sand-island in the lagoon from which
the material was taken to reconfigure the dunes is also clearly visible):




The 2003 project began with reconfiguring the depleted areas of the dunes. The following pictures
show the re-configured dunes in late 2003:

:

The re-configured dunes were then re-planted with Marram-grass using offsets collected from an
area of Morfa Harlech dunes under the direction of the then CCW. The view below shows the
newly-planted offsets:
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After Marram-grass had been planted on all the bare areas of sand, the entire dunes area was then
enclosed within chestnut-paling fencing and suitable signage (supplied by the National Park
Authority) placed at appropriate intervals. The 2009 picture of the dunes-frontage below shows
how the transplanted Marram-grass had become well-established:



The 2003 works stood the test of time very well; however, the recent severe storms have inflicted
significant damage and have shown clearly that measures need to be taken urgently if the dunes are
to be given the best chance of regenerating in time to withstand the inevitable depredations of next
winter’s storms.

The — suitably bleak-looking — view below following the recent storms illustrates the vulnerability of
the dune along the length of the Spit:

The On-site Meeting

It is in the context of the background detailed above that the on-site meeting was called to acquaint
attendees first-hand with the dunes following the depredations of the winter 2013/2014 storms.
Members of the Group were on hand to point out the areas of concern and to discuss proposals for
the future.

Attendees gathered on what was the first available opportunity to ensure a quorum of Group
members and representatives of the official bodies. Unfortunately, the day chosen was marred by
inclement weather and an incoming tide (which prevented viewing the foreshore in its entirety).



Nevertheless, a full walk-round of the affected areas was achieved, and the following observations
were made:

- Along the relatively short length (approx 100m) of dunes to the North of the Church car-
park slipway, whilst the fencing has been damaged beyond repair and therefore requires
replacing, the dunes, which have been carefully husbanded since being re-configured
with imported sand and Marram-grass planting approximately 20 years ago, have
survived relatively well with only a little under-cutting by wave action.

Whilst this was greatly reassuring, and presented an example of how carefully-
husbanded dunes can be effective in providing a line of defence against storm events,
the artificially-lowered level of the cobble-bed in this location is clearly a factor in
increasing the vulnerability of the dunes to storm events. Anecdotal/circumstantial
evidence is strong to the effect that inappropriate removal of stones from the foreshore
has been a feature of life here for a number of decades — historical photographs lend
weight to the contention that significant quantities of foreshore material have been
removed in the past. Observation of the wave-action during the worst of the recent
storms confirmed that the gently-sloping profile of the seaward side of the dunes
remained effective in deflecting the highest of the incoming waves harmlessly upwards,
thus allowing the energy to be dissipated slowly; however, the artificially-lowered
cobble-bed undoubtedly contributed to the minor ‘cliffing’ visible at the base of the
dunes. This area illustrated in miniature the more significant problems at the Southern
area of the beach — henceforth referred to as ‘the Spit’. The proposed remedy of
restoring the cobble-bed, re-fencing and sign-posting was explained.

- Along the sea-frontage of the National Trust-owned stretch of the Dunes, there was
significant undercutting of the dunes resulting in ‘cliffing’. However, because of the
favourable profile of the cobble bed — which is evidently relatively undiminished by
inappropriate past activities - there was little significant retreat of the dunes-frontage.




Here the chestnut-paling fencing had been damaged beyond repair, and had thus been
removed by the National Trust with the stated intention to replace it with multi-strand
horizontal-wire fencing.

In the Group’s view, which is informed by over 20 years of dunes-management (based
on the guidance provided by the then CCW local warden, Jonathan Neale), chestnut-
paling fencing is the most effective means of encouraging dune re-growth. It fulfils two
functions: firstly, it is an effective way of discouraging access by members of the public -
which, in our experience, is particularly damaging at Llandanwg with its high
concentration of pedestrian traffic; and secondly, it is very good in allowing blown sand
to accumulate behind the fencing, thus providing replenishment of the material into
which the Marram-grass can spread its stabilising root-network. There are sections
along the dunes-frontage where the effectiveness of the paling-fencing is evidenced by
the successive layers of fencing now only just visible — all but the top few inches having
been buried by accretion and seaward-movement of the dune-frontage over the last
couple of decades.

Despite the Group’s voiced concerns regarding the relative ineffectiveness of wire-only
fencing, it was agreed to monitor the relative progress of dune regeneration during the
next few months, comparing paling-protected frontage with that protected by wire-only
fencing, with a view to the comparison informing future perceived best practice.

The issue of signage was raised a number of times: it was noted that there was no one
‘cover-all’ sign which represented the stakeholder-interest of all parties. However, given
the priority, which must be that of informing members of the public so as to persuade
them to remain out of the enclosed areas, and acknowledging that the entire area of the
Dunes lies within the National Park, the Group’s preference in the interest of uniformity
would be to accept the NPA’s kind offer to provide signs similar to those used previously
—shown below — and to seek landowner approval to attach them to the fencing at
regular intervals along the entire frontage.

Rydym yn ceisio rheoli erydiad y twyni tywod.
Helpwch ni os gwelwch yn dda trwy beitgi\g a
mynd i mewn i'r rhan hon.

We are trying to control erosion of the sand

dunes.
P[ease help us by not entering this area.

PARC CENEDLAETHOL ERYRI
SNOWDONIA NATIONAL PARK
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The LDPG Project Team will enquire of the NT as to whether NPA-provided signage
would be acceptable along the frontage of the NT-owned dunes. It is the intention of
the Group to place signage at suitable intervals along those sections of the dunes where
permitted.

Beyond and to the South of the NT-owned length of dunes is the Spit (refer to the aerial
photo on page 7). Along the Spit, the most significantly-damaged section of the dunes is
that immediately North of the breakwater for an approximately 75m stretch. In this
area — which is the location of the breach which was plugged in 1978 — the dune has
suffered significant undercutting. This has resulted in a retreat of the dune-frontage of
several metres. This can be seen by comparing the pre- and post-storm-damage
photographs below:

R T L e

)4
’

In 2003, an account was recorded from an eye-witness who recalled a breach being
plugged in 1978: She recalled standing on top of the dunes observing material being °....
bulldozed from the beach....".

Cliffing along this section clearly reveals the origin of the material used to reconstruct
the dune following the 1978 breach to be foreshore material:

12



Additionally, there is evidence on the lagoon-side of the likely use of significant

guantities of foreshore material to provide the foundations of the LPYC dinghy-park.
The result of all this activity is a scooped-out section of the cobble-bed along this, the
most vulnerable section of the dunes. Along this 75m stretch, the denuded cobble-bed
is approximately 1m lower than that of the remainder of the foreshore to the North.
These pre-2014 storm photographs below show the absence of cobble material in the
affected area and also illustrate the ‘scooped-out’ effect which the evident removal of
cobble-bed has caused:
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There have been two unfortunate follow-on effects of the lowering of the cobble-bed in
the affected area: Firstly, following the re-configuration of the dunes in 2003, during

which the apex of the dunes was re-built at a more-or-less even height, as can be seen in
the photographs on pages 7 and 8, the frontage (ie the intersection of the sloping dune-
face with the beach) extended more to seaward than along the stretch to the North.
Secondly, because the fence-line was established along that extended frontage, the
fencing was both lower and further seaward, and was therefore considerably more
vulnerable to storm-damage than that along the remainder of the beach. Consequently,
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this length of fencing has been regularly damaged beyond repair during winter storms,
even prior to the recent events.

It is, therefore, a prime contention of the Group that importing material to restore this
section of the foreshore to where it would clearly have been in the absence of historical
interventions, is both an appropriate and necessary measure to protect the dunes in this
area.

In this view of the cobble-bed along the ‘healthy’ stretch of the beach to the North of
the Spit, the nature and variety of material is clearly visible:

The photograph below provides a scale to the stone sizes (in cm):

15



At the N end of the breakwater, the function of the Rock Bastion (kindly provided by
Gwynedd Council) was explained.




Whilst relatively small, this group of stones has been effective in dissipating the energy
of reflected waves and thus reducing the sand-scouring effect observed at high-
tide/strong-wind events. The effectiveness of the Bastion can be judged by comparing
the level of the sand in the photographs above with the view from 2002 below:

Although the Rock Bastion is a hard defence, and therefore might be thought to
contravene the principle of avoiding a mix of hard and soft defences, it is a good
example of a measure made necessary by historical works carried out in ignorance of
the detrimental long-term consequences (in this case, the breakwater — and prior to
that, the creation of the entrance to the lagoon itself in the nineteenth century). It also
serves to illustrate how a relatively small, but appropriate intervention can have a
significant and lasting beneficial effect.

The gathering then walked the lagoon-side of the dunes, observing that, while some
under-cutting of the dunes had occurred at the neck of the Spit, the extent of this was
insufficient to cause great concern. Moreover, in this area, the ‘foreshore’ is of a
favourable profile so as to provide a good foundation to the dune. Additionally, the
fencing — put in place post the 2003 project — is perfectly intact, and, being of double-
height along the lagoon-side of the Spit, has clearly been effective in discouraging access
to the area. This lagoon-side view from 2002 shows the detrimental effect of allowing
unrestricted public access to the dunes in this particularly vulnerable area:

The final location of interest during the walk-around was the landward frontage of the
dunes to the South of the Church. The potential concern here is the proliferation of
Rosa Rugosa — which has clearly thrived at the expense of the Marram-grass. An
additional problem associated with this alien species is that encourages rabbit-
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burrowing; thus a two-fold threat to the dunes’ survival has emerged here: namely the
denial of the binding effect of the Marram-grass root-complex coupled with
undermining due to the extensive rabbit-warren. Rhodri Wigley outlined his intention to
begin work later in the year to gradually reduce the quantity of Rosa Rugosa.

The walk-around concluded with a short verbal wash-up which included a summary of the points of
interest and a re-statement of the Group’s aims.

A number of follow-on actions were identified:

- Afurther on-site meeting with NRW was requested so as to properly examine the
composition of the foreshore in order to be able to identify potential source-locations of
material for cobble-bed replenishment — low-water being a necessary pre-condition for
this meeting.

- Following the above, on-site visit(s) with NRW to potential local sources of cobble-bed
material were requested — SNPA members have also expressed a wish to be present at
this meeting.

- SNPA was requested to advise what assents/permissions would be required to carry out
the proposed works.

- Upon receipt of this document, external attendees are requested to signify assent with
the Group’s aims and to specify what, if any, specific assents/permissions would be
required to carry out the proposed works.

The meeting concluded with a sincere expression of thanks to the assembled representatives of the
official bodies for their time, forbearance and persistence in the face of the inclement conditions.
Those thanks are reiterated here.

Conclusion

Following the recent severe storm-events, whilst the survival of the re-configured dunes has been
gratifying, it is clear that had the 2003 works not been carried out, a further breach would likely have
occurred. The Llandanwg Dunes Protection Group is firm in its conviction that it is right to take
action now to prevent a breach and further depletion of the dunes in future.

If action is to be taken, then it must be pursued with urgency. The support of the official bodies is
therefore respectfully sought to allow this project to proceed.

Jonathan Webb
LDPG — Dune Restoration Project

31 March 2014
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