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CRYNODEB GWEITHREDOL

Comisiynwyd yr astudiaeth hon gan Gyngor Cefn Gwlad Cymru er mwyn ystyried y cyfleoedd
dichonol ar gyfer bioamrywiaeth a all godi o newid yn arferion rheoli tir fel y bydd y llanw, yn
o0l y disgwyl, dros gyfnod o amser yn gorlifo rhagor o dir o ganlyniad i godiad yn lefel y mor yn
Aberoedd Bae Caerfyrddin. Yn benodol, ystyriwyd y posibilrwydd, a'r manteision, o greu
cynefinoedd mewn dau le ar Fferm Mwche a Fferm Mylett (dwy fferm ger Talacharn) yn y
tymor byr (0-20 mlynedd), y tymor canolig (20-50 mlynedd) a'r tymor hir (50-100 mlynedd) i
wneud iawn am unrhyw golli cynefinoedd yn y dyfodol. Y pryder mwyaf yw'r posibilrwydd o
golli cynefin morfa heli yn y dyfodol. Felly mae a wnelo'r adroddiad hwn & phosibilrwydd creu
cynefin morfa heli yn y safleoedd adlinio posibl.

Daw'r adroddiad i gasgliadau sy'n asesu'r dewisiadau ymarferol ar gyfer y ddau safle a nodwyd.
Mae’r adroddiad hefyd yn gwneud argymhellion ar gyfer asesiadau manylach ac argymhellion
ynghylch pa mor addas yw’r naill safle neu’r llall ar gyfer adlinio/creu cynefin

Defnyddiwyd y dulliau canlynol yn yr astudiaeth:

e Astudiaeth bwrdd gwaith o aber Taf, ac o safleoedd adlinio rheoledig eraill, er mwyn dod
1 ddeall yr amodau amgylcheddol presennol a'r ystyriaethau a gyfyd yn y dyfodol mewn
cysylltiad 4 newid yn yr hinsawdd;

e Ymweld a'r safleoedd, gan gerdded drostynt i wneud arolwg ohonynt fel safleoedd posibl
ar gyfer adlinio rheoledig;

e Ymgynghori a'r tirfeddianwyr a budd-ddeiliaid allweddol eraill trwy holiaduron;

e Adolygiad strategol o addasrwydd y safleoedd ar gyfer adlinio rheoledig gan asesu’r
amodau amgylcheddol presennol yn 61 meini prawf allweddol,

e Asesiad manwl yn 6l sawl maen prawf o addasrwydd y safleoedd ar gyfer adlinio
rheoledig yn y tymor byr, y tymor canolig a'r tymor hir.

Aseswyd y ddau safle, gan eu pwyso a'u mesur yn 6l amrediad o feini prawf, yn ymwneud ag
ystyriaethau ffisegol, amgylcheddol ac anthropogenig, ar gyfer y cynllun penodol hwn.
Rhoddodd yr ymarfer hon sgorau cyffredinol cadarnhaol eithaf tebyg i'w gilydd. Yn y tymor byr,
sgoriodd safle Fferm Mwche ychydig yn uwch fel safle ar gyfer adlinio rheoledig gan nad yw'r
safle hwn wedi'i ddynodi. Er hynny, sgoriodd y safle'n is oherwydd ei fod yn uwch na safle
Fferm Mylett mewn perthynas & dau ben y llanw, ac ni chai ei orlifo ond adeg y gorllanwau
uchaf. Yn y tymor canolig, mae sgor cyffredinol Mylett a Mwche yn gyfartal. Yn y tymor hir,
mae'n debyg mai safle Fferm Mwche a fydd y gorau, yn bennaf oherwydd ei fod yn uwch.

Ymgynghorwyd a'r tirfeddianwyr a'r tenantiaid. Yn gyffredinol cytunant & chasgliadau ac
argymbhellion yr Adroddiad Terfynol, gan ddweud bod angen astudiaethau ac asesiadau
ychwanegol 1 hyrwyddo ystyriaeth fanylach o'r sefyllfaoedd a allai godi, ar y naill safle a'r llall.
Cydnabyddent hefyd werth y gwaith hwn yn hyrwyddo trafodaethau ar lefel polisi mewn
perthynas a'r safleoedd hyn ac a safleoedd tebyg eraill yng Nghymru.

Casgliad yr adroddiad yw y dylid ystyried y ddau safle fel mannau posibl ar gyfer adlinio
rheoledig. Amcangyfrifir y byddai costau adlinio ar gyfer safleoedd Mwche a Mylett yn
£587,000 a £670,000 yn 6l eu trefn, tra amcangyfrifir y byddai cynllun atal llifogydd ar safle
Mylett yn costio rhyw £1.6 miliwn.

Mae ychydig o faterion o hyd a all peri pryder, gan gynnwys:

e Y ffaith nad ydynt yn debygol iawn o gael eu gorlifo dan yr amodau amgylcheddol
presennol gan nad ydynt yn isel iawn.



Identifying Biodiversity Opportunities to Inform the Shoreline Management
Review (SMP2) — Carmarthen Bay Estuaries

e y cwestiwn pa mor dderbyniol y mae effaith newid y cynefin, o fod yn gynefin morfa
pori a blaenoriacth UKBAP i fod yn fath arall o gynefin, yn debygol o fod. Mae materion
arbennig i'w hystyried ar Fferm Mylett, sy'n ffurfio rhan o SoDdGA Talacharn-
Pentywyn.

e Yr effaith bosibl ar rywogaethau pwysig a sensitif a all fod yn bresennol ar y safleoedd.
e Y perygl o lifogydd y tu allan i'r safle, yn arbennig yn safle Fferm Mylett.

e Yr effaith bosibl ar nodweddion treftadacth pwysig ar y ddau safle, sef yr
amddiffynfeydd ar lan y mor.

e Newid i'r tirlun mewn Ardaloedd o Dirwedd o Ddiddordeb Hanesyddol.
e Gwrthwynebiad i newid ar ran tirfeddiannwr Fferm Mylett a thenant Fferm Mwche.

e Byddai newid y morfeydd pori ar safleoedd Mylett a Mwche yn forfa heli yn golygu na
ellid cadw cymaint o stoc, a byddai gostyngiad sylweddol yn incwm y ffermydd. Fe ai
Mylett yn fusnes rhan-amser, tra byddai Mwche'n gorfod colli traean o'i gweithwyr.

Argymbhelliad yr Adroddiad yw y dylid ymgymryd a'r astudiaethau ac asesiadau canlynol cyn
gwneud unrhyw benderfyniad terfynol:

e Effeithiau lleol yr adlinio ar yr aber yn union o gwmpas y safle ac ar y system yn
gyffredinol. Cynnwys modelu hydrodynamig fel rhan o gyfnod gwaith o ddylunio manwl
1 ymchwilio 1 effeithiau'r adlinio yn gyflawn.

e Arolwg topograffig manwl o'r safleoedd, gyda'r pwyslais ar rwydweithiau'r mornentydd
a'u rhediadau.

e Arolygon botanegol i bennu cyfansoddiad fflurol y ddau safle au pwysigrwydd fel
cynefinoedd morfeydd pori,

e Arolygon o rywogaethau gwarchodedig, yn enwedig o ran llygod pengrwn y dwr a
dyfrgwn, er y gallai fod angen ymestyn yr arolygon i gynnwys rhywogaethau eraill megis
ymlusgiaid ac amffibiaid; ac

e Arolygon o adar yr haf a'r gaeaf er mwyn pennu gwerth y safleoedd ar gyfer adar sy'n
gaeafu neu'n bridio yno.

e Rhagfynegiad cywirach o ba mor aml ac i ba raddau y caiff pob safle ei orlifo, ac o’r
tebygrwydd o lwyddo wrth greu cynefinoedd yn y tymor byr, y tymor canolig a'r tymor
hir.

e Amcanion tymor hir cynaliadwyedd unrhyw gynefinoedd a gréid, yn arbennig o ran
colli'r cynefin morfa pori presennol a'r effeithiau ar y ffawna presennol.

e Asesiad manwl o'r effaith ar y tirlun a'r effaith weledol ar 61 creu cynllunio adlinio.
e Archwiliad tir ymwthiol llawn ar hyd aliniad unrhyw arglawdd newydd.

¢ Ymarferion modelu hydrodynamig arforol manwl ar y ddau safle.
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EXECUTIVE SUMMARY

The Countryside Council for Wales (CCW) commissioned this study to consider potential
biodiversity opportunities that may arise from a change in land management practices resulting
from increased tidal inundation over time expected as a consequence of rising sea-level in the
Carmarthen Bay Estuaries. In particular, consideration has been given to the possibility and merit
of habitat creation at two locations at Mwche Farm and Mylett Farm (both located near
Laugharne) in the short (0-20 years), medium term (20-50 years) and long term (50-100 years) to
offset any future habitat losses. Of greatest concern is the potential future loss of saltmarsh
habitat. This report is therefore concerned with the potential creation of saltmarsh habitat at the
possible realignment sites.

The report provides conclusions that assess the practical options for the two sites identified. The
report also provides recommendations for more detailed assessments and whether either site is
suitable for realignment/habitat creation.

The study has been undertaken using the following methods:

e Desk-top study of the Taf estuary and other managed realignment sites to develop an
understanding of existing environmental conditions and future issues associated with
climate change;

o Site visit and walk-over survey at the possible managed realignment sites;
e Consultation with landowners and other key stakeholders using questionnaires;

e Strategic review of site suitability for managed realignment assessing existing
environmental conditions against key criteria;

e Detailed multi-criteria assessment (MCA) of the suitability for managed realignment in
the short, medium and long term.

Through a project specific MCA approach, both sites have been evaluated using a range of
physical, environmental and anthropogenic related criteria. The exercise created similar positive
overall scores. In the short term, the Mwche Farm site rated slightly higher as a managed
realignment site due to the lack of designation at this site. However, this location compares less
favourably as the elevation of the site is higher than the Mylett Farm site in relation to the tidal
range, and would only be flooded on the highest spring tides. In the medium term, Mylett and
Mwche score the same overall. In the long term, the Mwche Farm site is likely to be the
preferred site mainly due to site elevation.

Consultation with the landowners and tenants has taken place. In general they agree with the
conclusions and recommendations of the Final Report, stating that additional studies and
assessments are required to inform more detailed consideration of the potential future scenarios
at either site. They also recognised the value of this work in informing policy level discussion
both at these sites and other similar sites in Wales.

The report concludes that both sites should be considered suitable as candidates for managed
realignment. Realignment costs for Mwche and Mylett are estimated at £587,000 and £670,000
respectively, whereas the estimate for a flood defence scheme at Mylett is circa £1.6million.

There do remain a few issues that may cause concern, including:

e Low flooding potential under existing environmental conditions due to site elevation.
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The likely acceptability of the impact of habitat change from priority UKBAP grazing
marsh habitat to other habitat type. There are particularly issues at Mylett Farm, which
forms part of the Laugharne Pendine SSSI.

Potential impact on important and sensitive species that may be present on the sites.
Flood risk outside of the site, particularly at the Mylett Farm site.

Potential impact on important heritage features at both sites, namely the frontal sea
defences.

Landscape change in Areas of Historic Landscape Interest.
Resistance by the landowner at Mylett Farm and the tenant at Mwche Farm to change.

Replacement of the grazing marshes by saltmarsh at Mylett and Mwche Farms would
result in lower stocking rates and significant losses of farm income. Mylett would
become a part time enterprise while Mwche would have to shed one third of its work
force.

The Report recommends that the following studies and assessments need to be undertaken prior
to any final decision being made:

The local impacts of the realignment on the estuary immediately around the site and on
the system as a whole. Including a hydrodynamic modelling as part of a detailed design
phase of work to fully investigate impacts of realignment.

Detailed topographic survey of the sites, concentrating upon creek networks and their
gradients.

Botanical surveys to determine floral composition of both sites and their significance as
grazing marsh habitats,

Protected species surveys, specifically for water vole and otter, but may need to be
extended to include other species such as reptiles and amphibians; and

Summer and winter bird surveys to determine the value of the sites for wintering and
breeding birds.

More accurate prediction of the frequency and level of inundation at each site, and the
likely success in creation habitat over the short, medium and long term.

The objectives for the long-term sustainability of any habitats created, particularly with
respect to the loss of existing grazing marsh habitat and impacts on existing fauna.

Detailed assessment of landscape and visual impacts following creation of realignment
schemes.

A full intrusive ground investigation along the alignment of any new embankment.

Detailed coastal hydrodynamic modeling exercises of the two sites.
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1 INTRODUCTION

Much of the coastline around the UK, especially in the south eastern region, was originally
dominated by salt marsh. However, many of these areas were reclaimed for agriculture and other
anthropogenic uses, mostly over the past 400 years. With rising relative sea levels, coastal
margins are now experiencing habitat loss due to coastal squeeze and increased erosion. The
Countryside Council for Wales (CCW) commissioned this study to consider potential
biodiversity opportunities which may arise from a change in land management practices
resulting from increased tidal inundation over time as a result of rising sea-level. One possible
approach is to consider action such as managed realignment action in suitable areas to maintain
the extent of important habitat, particularly in areas that are designated under national and
international legislation as well as maintaining and enhancing a high quality coastline in Wales
which is resilient and able to respond to climate change.

Defra encourages the adoption of a strategic approach to intertidal habitat re-creation and to
compensate for sea level rise on an estuary wide basis. A strategic approach will help to conserve
sites currently subject to long term habitat loss (e.g. coastal squeeze) and to avoid delays in the
implementation of justified flood management works. Policy states that we should use existing
strategic planning approaches (such as Shoreline Management Plans SMPs), Catchment Flood
Management Plans (CFMPs), and estuary and other flood management strategies to help
anticipate habitat creation requirements and opportunities. This approach should provide the
necessary business case, strategic framework and rationale for undertaking habitat creation for
compensation and enhancement.

The need to undertake managed realignment in the UK has been further brought about by a
number of key legislative instruments, including the EU Directive 92/43/EEC on the
conservation of natural habitats and of wild flora and fauna (or The Habitats Directive), together
with the 1994 domestic Statutory Instrument that enforces it in the UK; SI 1994 No. 2716, The
Conservation (Natural Habitats &c) Regulations 1994 (or The Habitats Regulations 1994). The
Habitats Directive introduced requirements for Member States to designate, conserve and where
possible enhance Special Areas for Conservation (SACs).

EU Directive 79/409/EEC on the conservation of wild birds (or The Birds Directive) came into
force in Europe in 1979, and introduced requirements for Member States to designate and
conserve areas of important bird habitat, called Special Protection Areas or SPAs. The network
of European sites designated under the Habitats and Birds Directives are collectively known as
the Natura 2000 Network. Measures to offset damage to SPAs are similar to those in place for
SACs, with requirements for appropriate assessment and mitigation and compensation measures
for damage or destruction to the site.

In June 1992, the Convention of Biological Diversity was signed. Following the Convention, the
UK Biodiversity Steering Group was created, and in 1995 published a report containing costed
action plans to conserve 116 species and 14 habitats together with recommendations for future
biodiversity action plans (UK Biodiversity Group, 2001). The Biodiversity Action Plan for
coastal salt marshes (UK Biodiversity Group 1999) states that “there should be no further net
loss of salt marsh (currently estimated at 100 hectares per year). This will involve the creation of
100 hectares per year”. The Action Plan recognises the importance of managed realignment in
achieving these targets, and it stresses the need to “take account of available mechanisms for the
management and creation of salt marsh when developing Shoreline Management Plans and
strategies for the management of coastlines”.

In line with long term proactive management of coastal areas, CCW have commissioned this
study to look at the potential for future habitat creation in Carmarthen Bay estuaries (comprising
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of the Taf, Tywi, Gwendraeth and Loughor/Burry Inlet). In order to better understand the
evolution of these estuaries, CCW commissioned in 2002 a morphological review of the
estuaries to highlight long term evolution of patterns and the future implications of these for
habitats (Bristow and Pile, 2002). CCW are particularly concerned with long term effects on
protected areas, including the Carmarthen Bay and Estuaries Special Area for Conservation
(SAC), the Burry Inlet Special Protection Area (SPA) and Ramsar site and estuarine Sites of
Special Scientific Interest (SSSIs). Bristow and Pile (2002) demonstrated that, in total, the
Carmarthen Bay estuaries lost approximately 2400Ha of saltmarsh due to land reclamation
between the 16™ and 19™ centuries, which is an important component of existing designated
sites. Since the end of the 19™ century the estuaries have collectively gained 1136Ha of
saltmarsh due to natural accretion. The expansion of saltmarsh has been at the expense of
intertidal sand and mud habitat, which is another important feature of protected sites. The report
also identified areas where managed realignment could be considered. The areas identified
mostly relate to arecas which have been drained/reclaimed, and which remain free from
significant development. With predicted sea level rise, it is expected that existing saltmarsh
habitat in the estuary would be increasingly inundated. Ultimately, this would lead to the squeeze
of saltmarsh and lead to the expansion of mud flat in these areas. Managed realignment would
allow saltmarsh habitat to roll back and therefore maintain the existing habitat mix in these areas.
This report is therefore concerned with the creation of saltmarsh habitat at the possible
realignment sites.

Two sites have been identified by CCW in the Taf estuary for more detailed assessment in this
report. These sites have been identified by CCW as having possibly greatest potential for habitat
creation. This report assesses the possibility and merit of habitat creation in these areas in the
short to long term. This will inform the development of future shoreline management policy,
including written policy within the next Carmarthen Bay Shoreline Management Plan (referred
to as SMP2). SMP2 will be setting forward recommendations for coastal defence policy in the
Taf estuary over the short, medium and long term, and as such, the analysis of site suitability in
this report reflects these timeframes. A discussion of relevant policies and legislation is provided
in Appendix 1.

The purpose of this new report is to examine in more detail the opportunity for habitat creation
identified in the Bristow and Pile, 2002 report. To this end, it is largely concerned with the
creation of new saltmarsh and/or mud flat habitat as sea level rise may lead to increased tidal
inundation, change to existing saltmarsh and submergence of existing mudflat. Managed
realignment would allow for saltmarsh to develop landward with existing saltmarsh converting
to mudflat due to higher levels of inundation.

This combination of coastal defence, legislative and conservation requirements has resulted in
the need for managed realignment in the UK. A number of managed realignment sites have
already been created in the UK. However, experiences are relatively new in the UK, with the
first such projects started around 10 years ago. A review of these experiences provides an
important insight into the likely success of managed realignment in Carmarthen Bay.

1.1 Objectives of the study

The overall aim of the study is to carry out a detailed study of two sites which are at risk of
flooding adjacent to the Taf estuary to inform the review of the next Carmarthen Bay Shoreline
Management Plan. It is also intended that this work will inform investigation of other coastal
biodiversity options including potential managed realignment schemes in Wales. The study has
two phases as outlined below.
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Phase 1 assesses the practical (physical) options for the two sites identified and will conclude
with recommendations for each site, including whether it is suitable for realignment/habitat
creation. Phase 2 considers the environmental, social and economic consequence of taking
forward a scheme at each site.

1.2 Methods
The study has been undertaken using the following process:

Desk-top study of the Taf estuary and possible managed realignment sites to develop an
understanding of existing environmental conditions and future issues associated with
climate change.

Site visit and walk-over survey at the possible managed realignment sites.

Consultation with landowners and other key stakeholders through the distribution of
questionnaires.

High level review of site suitability for managed realignment assessing baseline
conditions against key criteria.

Detailed multi-criteria assessment of the suitability for managed realignment other the
short, medium and long term.

Indicative (preliminary) cost assessment for taking these realignment schemes forward.

The draft Final report was submitted to the landowners and tenant for final comment
before publication. A note of discussions between the CCW Project Manager and the
landowners/tenant are included at Appendix 5.
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2 SITE DESCRIPTIONS

2.1 Introduction

Two sites have been identified as being possibly suitable for managed realignment and therefore
form the focus of assessments contained in this report. These are located at the Taf estuary,
namely Mwche Farm (owned by the National Trust but leased to a farmer) and Mylett Farm,
both located near Laugharne. These sites are hereinafter referred to as the Mwche Farm site and
Mylett Farm site. Figure 2.1 shows the location of these sites in relation to Carmarthen Bay.
Both sites are described further below and more detailed baseline conditions provided in Section
5.

Mylett Farm site

£

LA~ ARCS

Figure 2.1 Location of potential managed realignment sites

2.2 Mwche Farm

The Mwche farm site is 23.52Ha in area. The site is owned by the National Trust, but has been
under tenancy to the existing tenants for 19 years and is used for pasture. The site was formerly
saltmarsh prior to being reclaimed in the 17" century. The site shows the remains of a former
creek system, which is remnant from when the site used to be part of the intertidal zone. A small
watercourse cuts through the centre of the site (draining eastwards to the sea wall). This has
incised a deep, steep sided channel further west on the site. Saltmarsh and mudflats are located to
the seaward side of the seawall.

The area is roughly trapezoidal in shape and is fronted by a sea wall along its western side. The
sea wall and flap valve provide protection from tidal ingress, whilst allowing the watercourse to
drain to the sea at low tide to help manage freshwater flooding within the site. However, the
seawall and flap valve have recently been in disrepair which did allow tidal inundation at every
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tide. This has now been addressed by the tenant farmer. However, some tidal inundation was
noted during a site visit on 2" and 3™ May 2007. Figure 2.2 provides an aerial view of the site
and Figure 2.3 provides a view across the site from higher ground.

Figure 2.2 Aerial view of the Mwche Farm site

Figure 2.3 View across the Mwche Farm site
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2.3 Mylett Farm

The Mylett Farm site has an area 54.19Ha. The site is owned privately and has been in the family
of the current landowners since 1921. The site is a roughly rectangular shaped piece of land
located to the rear of an area of extensive existing salt marsh. The site is documented as having
being first enclosed and reclaimed in the 16™ century is known to have once been part of an
extensive intertidal area. Since reclamation the land has been used for pasture. The site is now
defended along its north-eastern edge by an embankment with a reinforced stone revetment face.
There is another earth embankment to the rear of the site, likely to be the remains of an earlier
period of enclosure. The site is low lying, with much of the land (particularly near the sea wall)
being below the level of the salt marsh on the seaward side of the wall. A borrow pit runs along
the landward base of the sea wall, and drains to the sea via piped culvert (closed off by a flap
valve) in the north eastern corner of the site. Approximately forty cattle were being grazed in the
field at the time of the visit. No other ditches or channels are present on the site, but the larger
former salt marsh creeks are clearly visible on the ground. Figure 2.4 provides an aerial view of
the site and Figure 2.5 provides a view across the site from higher ground.

Figure 2.4 Aerial view of the Mylett Farm site
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Figure 2.5 View across the Mylett Farm site
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3 CRITERIA FOR ASSESSING MANAGED REALIGNMENT
POTENTIAL

3.1 Introduction

A managed realignment approach places a major emphasis on the understanding of physical
attributes, particularly with respect to the suitability of a site for restoration or habitat creation
and the impact of developments on natural processes elsewhere. In addition, there is a range of
other criteria that need to be considered to determine as to whether a site is suitable or is likely to
be successful for habitat creation. These are discussed below.

3.2 Criteria
3.2.1 Tidal prism & hydraulics

The tidal prism is the volume of water exchanged between the estuary and open water in a single
tidal cycle and can affect the process of erosion and sediment deposition by influencing tidal
currents. Removal of a hard line of defence can lead to an increase in tidal prism as it allows a
greater volume of water to enter the estuary. This in turn can result in a possible increase of
erosion in downstream areas as tidal currents increase. It is important to take into account tidal
prism in order for the site to maintain natural cycles of erosion and sedimentation in the long
term. The tidal prism of a particular site is important in the determination of the capacity of a site
to maintain a natural cycle of sedimentation and erosion for the purposes of habitat creation.
Work in the US has suggested that a minimum site size of 80ha is required to ensure a large
enough tidal prism to maintain the natural cycle (Posford Duvivier, 1991).

The tidal prism will have an influence over the width of breaches where bank retreat will be
utilised. On sites with a large tidal prism, current velocities passing through the breach can cause
erosion of neighbouring walls until a balance is reached where there is insufficient velocity to
cause erosion. The design of the breach must take into account the relationship with the tidal
prism as insufficient exchange of tidal water may occur, in turn, leading to inadequate saltmarsh
formation (Burd, 1995).

It is suggested that ideally, the breach should be situated at the head of an existing channel or at
the mouth of an existing relic creek (Babtie, 2001). Disruption to tidal flows can also be
prevented if any freshwater courses are not intercepted and erosion kept to a minimum if
consideration is given to the amount of shelter from wind and wave action. Burd (1995) also
recommends one wide breach rather than multiple breaches as a multiple breach situation may
result in flow entering one and leaving through another without sediment deposition occurring.

3.2.2 Estuarine morphology

A whole estuary approach should be adopted during managed realignment to return the estuary
to a more natural shape in order for it to respond to natural coastal processes. Most estuaries are
funnel shaped and returning the estuary to such a shape may reduce any future tidal prism
problems. Burd (1995) suggests that allowing the estuary to reach a more natural shape by
undertaking a single large scale retreat is impractical and a series of strategic small-scale retreats
more feasible. This would involve appropriate timings, location and lateral width in order for
minimised impacts in nearby areas.
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3.2.3 Wave climate

Exposure to waves can determine suitability of a site for habitat creation. Saltmarshes generally
form in low energy environments. Exposure is a function of wind climate, fetch and water depth.
If a high energy environment is prevalent at a site then some protection may be required.
However, this could present a conflict with any objective to increase the intertidal zone area at
the realignment site.

3.2.4 Surface elevation and gradient

Managed realignment, with the aim of habitat creation, should take into account surface
elevation as this can be quite crucial in determining the type of habitat that is eventually created.
Should saltmarsh habitat be the desired outcome, then surface elevation of the potential sites
should be higher than the local tidal range as a lower elevation may result in creation of
mudflats. The reason for this is because once land is claimed, elevation levels drop lower than
that of the seaward side as sediment can no longer be deposited and de-watering and compaction
occur (Babtie, 2001). If the elevation is too low on the site, adequate accretion must occur before
plant communities can colonise. Sites with a greater elevation are subject to tidal inundations
that are less frequent than those with a lower elevation, thus leading to less erosion and sediment
loss. In addition, sites with natural higher elevation can afford some protection to surrounding
assets from flood risk, thus reducing the need to build secondary defences should this be required
(Hampshire County Council, 2007).

IECS (1993) state the average elevation of the most successful sites in terms of salt marsh
formation is approximately 2.1m OD. However, elevations on other successful sites in Essex
have been lower. Babtie (2001), report that a more accurate analysis is to examine elevation in
relation to the frequency of tidal inundation. Burd (1995) recommends that sites with less than
450 tidal inundations a year are the most suitable for marsh creation, whilst MAFF (1999)
recommends less than 300 a year to allow colonisation by pioneer species. Burd (1995) and
(French, 2001) state that the best method of evaluating suitability of site elevation is to relate it
to the elevations of existing adjacent marshes.

Gradient is important in the determination of vegetation zonation and diversity across a
realignment site. An ideal gradient as suggested by Hampshire County Council (2007) would be
a gentle slope “grading landwards into terrestrial vegetation” as there is potential for
development into a range of vegetation types. Sites can be artificially graded to produce a range
of elevations to imitate the effects of natural marsh development. Babtie (2001) highlight that
research in the US on the optimal slope for setback sites is conflicting. Zedler (1984) found 0-2%
slopes to be the ideal, while Knutson et al (1990) found vegetation establishment to be most
successful on slopes of 6-7%. Too steep a slope will restrict the width of marsh development.
Naturally breached sites in the UK have been typically in the region of 0.1% with resultant
mono-specific and uniform vegetation development (Burd, 1995).

3.25 Sediments

In order for saltmarsh habitat to form on a newly managed realignment site, a sufficient amount
of available suspended sediment is required. Burd (1995) indicates that from previous studies of
initial and long term accretion, it was found that long term accretion rates were more important
in the success of the site. This suggests that a sustained steady rate of accretion over a longer
timeframe is an important factor and allows the saltmarsh level to rise to an adequate height. In
addition, it is necessary to take into account the speed of sedimentation for too rapid a rate can
lead to smothering and loss of plant communities.
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It is outlined in Burd (1995) that there may be a relationship between the initial accretion rates
and the types of vegetation present at the proposed site which may have important implications
for planning managed realignment schemes. It is suggested that sites which are low in the tidal
frame may take longer to accrete sediment and thus establish plant communities resulting in a
lower degree of protection from erosion during the winter period. Those sites with more
established perennial plant communities may be afforded better protection from erosion in the
winter and different accretion rates. This suggests that in order to increase the success of initial
accretion, the planting of perennial species may be advantageous. A sediment budget assessment
to identify appropriate transport regimes and assess implications of deposition on the proposed
sites should be considered. An optimum accretion rate of 3-10mm per annum has been
recommended, with a rate in excess of 25mm per annum being thought to lead to possible
smothering of vegetation (Posford Duvivier, 1991). Posford Duvivier (1991) recommended that
assessment is made of the likely ability of a particular area to provide sufficient sediment by
measurement of the amount of sediment in suspension, taken at all depths of the water column
throughout a full 12.5 hour spring tide.

Plant colonisation can be affected by the type of substrate in the potential sites. For instance if
the substrate is altered with sediment of a coarser nature, drainage issues may arise, thus
disrupting plant colonisation. Loose loam clays are considered as optimum substrate for
saltmarsh communities (Harvey, Williams & Haltiner, 1983 cited from Burd, 1995) whereas
sand and peat, although less suitable, can support communities after a degree of accretion post
sedimentation mixing. It is thus vital that fine suspended sediment of a similar nature to

surrounding saltmarsh is able to be deposited out of the water column and accrete on the site
(Babtie, 2001).

3.2.6 Creek network

Different engineering methods to deal with drainage networks need to be taken into account in
managed realignment schemes. A drainage network in the form of a creek system is an important
part of a saltmarsh habitat, for sedimentation and provides an extension from intertidal mudflats
into the interior marsh system (Atkinson et al, 2001). Creeks also supply habitat for invertebrates
and shelter for birds and for mobile foraging fish during high tides. Should a relic creek system
exist, then re-using the original system by re-opening it up is an optimum method of engineering
a drainage system. If there is no existing creek system, Burd (1995) suggests achieving a new
drainage pattern either by natural processes of erosion or designing an artificial drainage
network. Both options can be difficult as the former consists of a long term timeframe and the
latter involves difficult analysis of physical parameters such as accretion rates.

On a site in Essex, there is some early evidence that if poor drainage develops on a managed
realignment site there is a knock on effect on the establishment of saltmarsh vegetation. The
growth mats of the algae Enteropmorpha have been associated with water-laden sediments - this
in turn, has been linked to the poorer than expected establishment of Salicornia spp. (Reading et
al 2000 cited from Atkinson et al, 2001).

3.2.7 Water quality and chemistry

For successful saltmarsh creation, a number of water quality and chemistry parameters need to
be taken into account. Salinity of the existing environment would need to be investigated should
vegetation planting be implemented but would not be an issue should natural colonisation be
allowed. Adequate nutrient supply will also influence the establishment of plant communities
and where this is insufficient, fertilisation may be a requirement. Turbidity, dissolved oxygen
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levels and light attenuation are also factors which can affect photosynthesis of plant
communities.

3.2.8 Nature conservation

Although implementing a managed realignment scheme may result in the formation of saltmarsh
habitat there is a possibility of loss of other important habitat, such as internationally important
freshwater grazing marsh habitat (Hampshire County Council, 2007). Determining the
importance of habitats by investigating environmental designations provides a view of potential
losses and gains. In addition, the presence of important species supported by these habitats need
to be taken into account. Conditions under the appropriate legislations would also need to be
considered.

Natural colonisation of existing flora and fauna is an ideal method of habitat creation as it is
simple and inexpensive. On the other hand, this can take a considerable amount of time for full
establishment to occur. Should transplantation be implemented, existing nearby plants of similar
environmental conditions would be ideal in order to ensure successful establishment.

3.2.9 Floodrisk

Implementing managed realignment scheme needs consideration of the potential for increased
flood risk to important assets such as properties, high grade agricultural land and infrastructure
such as pipes and cables. An increase in flood risk can have economic impacts to landowners and
may include liability if there is potential knock on effect to other landowners if permission is
granted by the relevant owner. Indeed, it is suggested by Hampshire County Council (2007) that
this can occur under two circumstances — firstly, where “flooding occurs due to an active plan to
breach a defence” and secondly, where “flooding occurs due to abandonment of the defences
causing them to breach naturally”.

3.2.10 Land use history

The process of managed realignment in the UK has been used for sea and flood defence aims and
also to create coastal habitats and to date has been performed to both functions (Babtie, 2001).
The most appropriate sites for managed realignment are those which were originally saltmarsh —
these areas contain substrate and chemistry which are more likely to allow saltmarsh formation
than areas which were not originally so. In addition, the use of land prior to a claim may have an
effect on the success of a scheme. Indeed, most claimed land has been used for agriculture
(Babtie, 2001) for either arable or pasture uses which may have involved drainage modification
or fertiliser use. Areas that were previously pasture, have been found to be more successful for
saltmarsh development due to its greater ability to trap sediment and attenuate wave energy from
the presence of dead vegetation and presence of relict creek systems (Woodward, 1998 &
Boorman and Hazeldon, 1995 cited from Babtie, 2001).

Current land use is also influential as it will indicate how appropriate it is for managed
realignment. For instance, a privately owned site with high economic value will face more
constraints than an unused site which is not privately owned (Hampshire County Council, 2007).

3.2.11 Cultural heritage

Sites of archaeological and historic interest may be present in the vicinity of the proposed site.
The presence of designated Scheduled Ancient Monuments (SAM) and Listed Buildings would
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need to be investigated and hence areas of no historical interest would prove to be most desirable
when implementing a scheme. Again, similar to investigating environmental designations,
conditions under appropriate legislations would need to be considered.

3.2.12 Infrastructure

Infrastructure such as pipes and cables may exist at the proposed site and would need
investigating as to whether they will act as a constraint.

3.2.13 Recreational use

Recreational facilities may be an important asset at the proposed site and such provisions must
be taken into account. Removal of important recreational assets would need to be mitigated.
Rights of way also need to be taken into account as at the coast these are mainly on top of
seawalls (Hampshire County Council, 2007). Thus, if the managed realignment scheme involves
a breach in the seawall, this would result in a breach in the Rights of Way — this would need to
be managed by the relevant authority.

3.2.14 Landowner and stakeholder issues

This is an important aspect when considering a managed realignment scheme as ‘buy in’ is
required for the scheme to be successful in the long term. Also, the landowner would be required
to provide or sell part of its land, which may have an economic function, thus losing this
potential. Conversely, land may be owned by a non-private owner such as a Local Authority or
Non Governmental Organisation (NGO) (Hampshire County Council, 2007) and may not be
subject to private landownership constraints as described. For instance, the Tollesbury managed
retreat scheme on the Blackwater estuary which was conducted in 1995 was owned by Natural
England (previously English Nature) (ABP, 1998).

A number of bodies may also have a ‘stake’ in the area other than ownership of the proposed
scheme. For instance, as mentioned previously, the area may be of environmental or heritage
importance and so those organisations with such interests would need to be consulted on. Early
communication and stakeholder involvement is required to ensure that the potential scheme is
well received.

3.2.15 Cost of managed realignment and funding

The costs of maintaining the existing defences versus the costs of maintaining realigned defences
must be considered when planning managed realignment. In addition, funding capacities would
need to be investigated if a scheme is to be implemented. A possible funding source for
landowners in Wales is Tir Gofal - this is the Welsh Assembly Government’s agri-environment
scheme and forms part of the Wales Rural Development Plan.

Preliminary engineering costs of such a project is provided in later sections of this report.
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4 CASE STUDIES

4.1 Introduction

This section outlines a series of managed realignment case studies where habitat creation has
been a key priority.

The first realignment in the UK took place at Northey Island in the Blackwater Estuary in 1991.
At only 0.8 ha it was a very small, representing the first tentative steps to allow land to be
‘reclaimed’ by the sea. Since then managed realignment, involving creating a breach in the sea
wall, has taken place at a number of sites both here and abroad (Wolters et al. 2005).

Case studies were chosen for their similarity to the Mylett and Mwche Farm sites based on
parameters such as elevation, size, tidal prism and tidal range and have been reviewed to gain
insight as to the appropriateness of biodiversity enhancement and managed realignment at the
Taf estuary sites. In order to assess the options and opportunities for realignment in the two sites
in the Taf Estuary, four case studies where chosen for comparison.

Three of the chosen sites lie in the Blackwater Estuary, Essex; the fourth is in the Wash. The
sites represent several different sizes and ages in enclosure history (Table 4.1).

Table 4.1 Summary of site parameters for the four case study areas.

(Note these figures do not fully reflect the complexity of the elevation at all the sites, for example at Orplands A the
slope ranges from 1.5 m OD to 3.5 m in the north east to barely >2 m OD in the south west of the realignment site.)

Site Location | Type | Area | Breach | Embanked | Land Reason Tidal Site

in ha use Range Elevation

Abbots | Blackwater R 20 1996 - A 2 0.5-1.0 m
Hall A Estuary 4.7m +MHWN
Abbots | Blackwater B 115 2002 > 300 A 2 -0.5-1.0m
Hall B Estuary years 47 m +MHWN
Orplands | Blackwater 0.0-1.5m
A Estuary B 15 1995 175 years P 2 4.7 m +MHWN
Orplands | Blackwater 0.5-3.5m
B Estuary B 15 1995 175 years AP 2 4.7 m +MHWN
0.8-1.6m

Freiston | The Wash B 78 2002 19 years A 2 6.4 m +MHWN
Blackwater 0.6-1.5m

Tollesbury Estuary B 21 1995 150 years A 3 4.7m +MHWN
Mwche Av2.0m
Farm | Taf Estuary 23.5 195 years P 55m +MHWN
Mylett 0.0-2.0 m
Farm | Taf Estuary 54.2 347 years P 55m +MHWN

Key

N Natural Breach; B Deliberate Breach; R Regulated Tidal Exchange
1 Accidental; 2 Habitat creation; 3 Flood defence; 4 Experimental

A Arable; P Pasture; F Freshwater, Grazing marsh; D Dune valley or beach plain

4.1.1 Orplands

The Orplands realignment was experimental and as a result, there are good data on the changes
that have occurred post breaching. The site had two distinct parts, Area A and Area B, which are
next to each other along the coast, but separated by a counter wall. Area A was rough grassland
before its reopening to tidal flooding, no ploughing had taken place and the line of the original
major creeks was visible as shallow, linear depressions. The character of Area B was very
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different. Clay pipe land drains had been installed approximately 1m below the land surface to
lower the water table and the field was used for cereal production. In April 1995, a section of the
flood embankment was removed from each site to allow tidal flooding. The development of
these sites was compared to an adjacent natural saltmarsh that acted as a control (Figure 4.1).
Creeks were excavated on each site, but the density of coverage was very small compared to the
local natural saltmarshes.

Figure 4.1 Schematic representation of the Orplands realignment scheme

HR Wallingford undertook a five-year monitoring programme for the Environment Agency to
chart the development of this 38Ha coastal realignment. Saltmarsh vegetation dominated by
pioneer Salicornia spp. communities developed on the higher elevations of the sites. Intertidal
mud became established on lower areas. There was a difference between Site A and Site B with
the higher elevation of Site B providing better opportunities for colonisation. Large expanses of
mud developed on the lower Site A.

Poorer groundwater drainage is probably one of the factors causing the intensely reducing
conditions and poor vegetation colonisation on Area A when compared to Area B. The amount
of organic matter on Area A, derived from the pasture and lower density of excavated creeks
may have contributed to preventing plant colonisation below 2.5mAOD. The artificial land
drains, installed for agricultural purposes, were still operating on Area B helping to improve
drainage. Bivalve mollusc species, although present in substantial numbers in the nearby
mudflats, failed to colonise the same anoxic mudflats (Area A). There are still extensive areas of
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bare mud and pioneer plant communities on Area A. Whilst Area B has maintained a good cover
of vegetation and in the south-west corner of the site has a transition from saltmarsh to non-tidal
grassland. This is similar to the situation that arose at Tollesbury.

4.1.2 Tollesbury

Tollesbury is a 21Ha site located at the head of Tollesbury creek, also in the Blackwater Estuary.
A single breach of 50m made in 1995 to the existing embankment provides the access point for
tidal inundation. The seaward portion of the site is low in the tidal frame (about 50%), <1.5m
AOD, below that necessary for the establishment of saltmarsh. The southern, landward half is
higher in the tidal frame and slopes to levels around Mean High Water Spring (MHWS) tides. In
order to prevent inundation of adjacent agricultural land the scheme included a counter wall.

The higher clevations at the margins of the site were rapidly colonised by annual Salicornia
europaea, which by 2001 was approximately 6Ha (29% of the site). The lower areas had not
been colonised after 7 years of tidal influence, despite accretion rates averaging 23mm per
annum. The site shows good signs of accretion and it was predicted that colonisation by salt
marsh vegetation would take place over most of the site. Puccinellia maritima and Atriplex
portulacoides species that dominate the vegetation communities of the adjacent marshes were
restricted to the highest land in the area near the foot of the new sea wall (>2.2mAOD). A review
of aerial photography would suggest that to date this does not appear to have happened and the
site has a high proportion of unvegetated mudflats.

Invertebrate colonisation was rapid in the first few years but only on land with sediment
accumulation. The most abundant species was Hydrobia ulvae. Standardised bird monitoring
showed that after 5 years the range of species using the site was similar, but not identical to
nearby ‘natural’ areas. Four years after inundation, the bird populations were still evolving
(Atkinson et al. 2004).

The experimental nature of the Tollesbury realignment site resulted in a monitoring programme.
The Centre for Ecology and Hydrology carried this out beginning in 1994. The studies showed
natural plant colonisation occurs, with the height of the newly formed tidal land and drainage
characteristics being the two most significant factors determining where this took place. Pre-
treatment (ploughing, leaving the surface bare, leaving cereal stubble or with a surface of
ryegrass) had an effect but it was short-lived. The alignment appears to have had little if any
influence adjacent saltmarshes.

4.1.3 Abbots Hall

Abbotts Hall farm lies on the northern bank of the Salcott Estuary, a tributary of the Blackwater
Estuary in Essex. The managed realignment scheme began with a regulated tidal exchange
scheme initiated in April 1996 (Abbots Hall A) over part of the site. This helped to establish
conditions (notably sediment deposition) suitable for vegetation development in the subsequent
realignment. The Essex Wildlife Trust purchased the main area of enclosed former tidal land at
Abbotts Hall in 2001. It is a management scheme, which incorporates ecological, compensatory
habitat creation, conservation, flood defence and has some economic functions.

The aim of the scheme was to re-create intertidal mudflats, saltmarsh and saline lagoons and
transitions to freshwater, brackish water and grazing marsh habitats. Five breaches in the sea
wall provided the means of allowing the sea to ingress the site. No new or reinforced sea banks
were required landward of the scheme as the ground rises to above the 5Sm contour (above the
position of a high spring tide).
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The realignment site lies in the range between 2-4mAOD. It has a remnant natural creek system
despite its former use for arable cultivation. The sloping topography is suitable for saltmarsh
development. Some part of the site is covered on every tide ensuring sediment is delivered to the
system, successfully contributing to saltmarsh and mudflat development.

Figure 4.2 Layout of the Abbots Hall realignment site showing key features.

Predictions suggested areas above 2.35mAOD would develop stable saltmarsh, areas between
2-1 and 2-:34mAOD to have unstable saltmarsh and the lowest areas below 2:1mAOD to develop
as mudflat or lagoon (Blott & Pye 2004). It was anticipated that annual vegetation would be fully
established on the site within two years and perennial vegetation within five years. This
amounted to approximately 38% to develop stable saltmarsh, and nearly 50% to remain as
lagoon or mudflat. The monitoring on sediment patterns suggests that these are broadly in line
with the predictions. It can be anticipated that the vegetation colonisation will follow.

4.1.4 Freiston Shore

The managed realignment at Freiston Shore took place in 2002. There were three breaches, each
5 m wide, which took place just before a high spring tide. The justification for the scheme is
interesting as it rested on several benefits:

e Improving flood risk for a large area in the hinterland;
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e Providing substantial new and re-created habitat (lagoon and saltmarsh);
e Being a cost effective solution.

The scheme shows the particular importance of creek system development. The results of a
detailed study of the sediment dynamics following breaching showed scour around the breaches
in the embankment, which increased by 15m over 2 months. This resulted in a series of deep
channels within the breaches. At the same time, unforeseen enlargement of the creek system in
the mid-intertidal zone outside the alignment site also took place. Despite the early increase in
erosion it took only 2 years following the breaching of the embankment, for the channels in the
breaches and the natural creeks (to which they were connected), to grow to the extent that the
realignment site was drained at the same time as the saltmarsh. Thus, a near natural ebb and flow
pattern was established very quickly. After 3 years, the system had stabilised although the
prediction is that creek erosion will continue for around 5 years after the breaching.

In terms of halophytic vegetation, the site was rapidly colonised. It increased its elevation by the
accretion of sediment and now experiences low wave activity. The conclusion is that “the
realignment has provided a sustainable form of coastal protection, mimicking the natural
response to sea-level rise and, thus, reducing coastal squeeze”.

4.2 Issues of relevance to the sites in the Taf Estuary

There are three key lessons from the east coast case studies important when looking at the
possible realignment at the two sites in South Wales:

e The importance of elevation to the ability of the site to re-create saltmarsh;
e Poor drainage can inhibit vegetation establishment;
e Inadequate breach size can cause erosion.

421 Elevation

All the case study sites show that between Mean High Water Neap (MHWN) (about +2mAQD)
and MHWS (up about +4mAOD) saltmarsh has the potential to develop. Too low in the tidal
frame and the site will become tidal mudflats. At Tollesbury land below 1.5mAOD failed to
colonise after 7 years despite considerable sediment deposition. Both sites in Wales are at
relatively high elevations in relation to the position of MHWN (see Section 5.2.4), the level at
which saltmarsh is expected to develop, when compared to the comparison sites.

4.2.2 Drainage

The results from the Orplands monitoring scheme provide pointers to the suitability of the Taf
Estuary sites for realignment. At this site, the two areas where breaches took place represent very
different situations prior to breaching. Orplands A, resemble both the Taf sites in having
unimproved coastal grazing land; Orplands B, was used for cereal production and had field
drains to facilitate drainage. These remained operational following the breaches.

As discussed in Section 3.2.5, if coastal realignment sites do not have an adequate groundwater
drainage system, saltmarsh plants may fail to occupy their potential vertical range fully. This
reduces the value of the site as a natural sea defence. Moreover, the adverse chemical conditions
in the sediment caused by poor sub-surface drainage and flushing also inhibits infauna. This
appears to have been the situation at Orplands A. Compaction of the land surface, as the site
dried following enclosure, despite the creation of artificial creeks in the realigned site, seems to
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have inhibited the growth of saltmarsh. The accreting mud flats have largely remained bare to
the present day. Orplands B on the other hand has developed a reasonable flora that approaches
that of the adjacent control upper saltmarsh communities.

4.2.3 Breach size

Breach size and shape are important. The results of the Freiston realignment show that
inadequate drainage through the creek and channel systems can have adverse consequences for
adjacent habitat. In this case, the flows of water from the surrounding (higher) tidal land outside
the alignment caused erosion of the breaches themselves. Sediment drawn into the site was
apparently at the expense of the saltmarsh, mud flats and creek to seaward, which eroded.
Mitigating these impacts requires an adequate knowledge of the tidal flows and water volumes.
These problems were relatively short-lived and are likely to disappear within five years. The
situation at Freiston may well relate more to the inherent instability associated with a recent
enclosure (only 19 years) when compared to other realignment sites, which are much older.

The height and shape may also be important. Using a breach to act as a spillway can prevent
some of the potential adverse impacts on adjacent habitats as shown at the Abbotts Hall site.
Here leaving part of the main breach above the level of “a high spring tide” helped retain
sediment within the realignment site. This had the combined effect of increasing sedimentation
within the site as well as reducing impacts potentially caused by erosion outside the site. This is
unlikely to be an issue in the Taf because of the generally higher land associated with any
realignment (see Section 5.2.4).
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5 ENVIRONMENTAL BASELINE

5.1 Introduction

This section provides a description of the key environmental baseline features of the Taf
estuarine system and the two possible managed realignment sites. It provides a basis for the
assessment of the potential of the sites for managed realignment to be carried out (See Section
0).

5.2 Key environmental features
5.2.1 Tidal prism & hydraulics

Bristow and Pile (2002) calculated the tidal prism for the River Taf using a mean tidal range of
5.51m and using the tidal and intertidal areas extracted from the mean low-water and mean high-
water levels in 2000. The tidal prism was estimated to be 17,700,000m’. The estuary is accreting
and Bristow and Pile (2002) concluded that this has led to a reduction in the tidal prism between
1876 and 2000.

The Taf estuary is macrotidal i.e. it has large tidal range, experiencing semi-diurnal tides. The
tidal range (vertical difference between high and low water) at Ferryside varies on an
approximately fortnightly lunar cycle; in the range of 4.2m (Mean High Water Spring) to -2.4m
(Mean Low water Spring) (Table ). Thus the water level is constantly altering at highly variable
rates of change, depending on the state of the tide, and the phase of the moon.

Table 5.1 Tide Water Levels 2006 (mAOD) taken from Ferryside converted from mCD

Tide Water Level (mAOD)

Mean High Water Spring (MHWS) 4.2
Mean High Water Neap (MHWN) 2.0
Mean Low Water Neap (MLWN) -1.7
Mean Low Water Spring (MLWS) -2.4

5.2.2 Estuarine morphology

The Taf estuary is funnel shaped, with the width of the estuary decreasing exponentially
upstream. The upstream decline of width and depth in an estuary balances the frictional loss in
energy of the tidal wave, creating a condition where equal work is performed per unit area of the
channel bed (Trenhaile 1997).

The estuary is sinuous with saltmarsh development along both banks. A barrier beach is located
at the entrance, which provides shelter to the inner estuary and allows fine particles to settle to
form saltmarsh habitat.

Bristow and Pile (2002) assessed the changing morphology of the River Taf and estuary mouth
for the period 1876 to 2000. It was determined that the width of mid to upper estuary at low
water had reduced over this period, but that the low water width at the estuary mouth had
increased. In addition, the channel width at high water (HW) had increased through the estuary.
The decrease in channel width is representative of saltmarsh growth within this accreting
estuary. Indeed, the river channel has become less sinuous, which again is a consequence of the
accretion occurring within the estuary. In general, the overall estuarine area was estimated to
have changed from 742ha to 587ha between 1876 and 2000 (Bristow and Pile, 2002).
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It is predicted that the rate of sea-level rise will increase during the next century and this will
have consequences for all coastal habitats including estuaries. Table 5.2 shows the predicted
annual sea level rise for Wales using the latest guidance from Defra. This latest guidance is
reflects an exponential increase in sea level rise and replaces the previous linear representations.

Table 5.2 Annual sea level rise rates for Wales

Net Sea Level Rise(mm/yr)
AR 1990- 2025- | 2055-2085 2085- | Previous Allowances
2025 2055 2115
South West 3.5 8.0 11.5 14.5 5 constant
and Wales

In 2000, the National Assembly for Wales (NAW) published “Changing Climate, Challenging
Choices - The Impacts of Climate Change in Wales from Now to 2080”. This report indicates
that sea levels around Wales will rise by between 18 and 79 cm by 2080. The difference in these
figures is related to ‘isostatic’ (land rebound following the last glaciation) changes being
experienced in some parts of Wales.

With an increase in the rate of sea-level rise, the following scenarios are possible for estuary
morphology as predicted by Bristow and Pile (2002):

o Increased sea level causes erosion moving the shoreline landward.

° Rise in tidal elevations, increases tidal inundation of saltmarsh and will shift the tidal
limit upstream.

o The rise in tidal elevations will also cause an increase in the tidal prism. As a
consequence, the mouth of the estuary will increase in width/cross-sectional area to
accommodate the increased tidal flows.

o A growth in the width of the estuary entrance could result in greater wave energy
entering the lower or outer estuary, enhanced by elevated internal fetch and increased water
depths within the estuary which in turn will lead to saltmarsh erosion by waves. This could
be countered by aggradation of saltmarshes to keep up with sea-level rise where there is a
sufficient supply of suspended sediment.

A loss of saltmarsh in the outer estuary due to rollover of beaches, spits and dunes.

° Landward movement of saltmarsh as tidal elevations rise.

5.2.3 Wave climate

Both sites are currently protected from wave action through a combination of man-made
defences and presence of frontal saltmarsh. However, if the coastal defences are removed this
could lead to heightened susceptibility to wave action, particularly if the tidal prism is increased
and saltmarsh eroded as a consequence of sea level rise.

The Taf estuary is macrotidal, and while wave energy at the entrance to the estuaries is high,
within the estuaries wave energy is low. Wave action therefore has greatest influence at the
mouth of the estuary with the upper estuary being relatively sheltered. However, the barrier
beach at the mouth of the estuary provides shelter to wave action, which helps saltmarsh to
develop on the left bank near to the estuary mouth. The presence of extensive saltmarsh fronting
the two sites and the general accretion of saltmarsh in the estuary suggests that a low energy
environment currently persists at these locations. However, sea level rise could increase the
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susceptibility of the lower estuarine area to wave action, particularly if the barrier beach is
eroded.

5.2.4 Surface elevation and gradient

Figures 1a and 1b in Appendix 2 provide the contour levels for the Mwche Farm and Mylett
Farm possible realignment sites and for the area of saltmarsh fronting these sites.

Both sites possess a similar topography, however, accretion of the saltmarshes fronting the
coastal defences, at both sites, has resulted in higher topographic levels across the majority of
both possible realignment sites. The salt marsh at the base of both the Mylett and Mwche sea
walls rises to about 3.9m AOD, which is slightly lower than the level of MHWS. Within the
Mwche Farm site, the land ranges from 2mAQOD to 5.5mAOD from front to back. However, the
majority of the site is at approximately 4mAOD. The Mylett Farm site is generally lower and
ranges between 2mAOD to 4mAOD. The majority of this site is approximately 3.5mAOD. Both
sites contain relict creeks and drainage channels below 2mAOD.

Both sites slope gently from front to back and have a gradient of approximately 1 in 1000. Three
cross sections across each site are shown in Figures 1c to 1h in Appendix 2.

5.2.5 Sediments

The main supply of sediment into the Taf estuary is from the marine environment. This sediment
has been deposited within the estuary to form sandbars and saltmarshes, and a complex of beach
and barrier beach at the entrance to the estuary. Sediment moved along the beaches by longshore
drift is accumulating at the mouth of the estuary as a spit. Some sand is blown ashore by the
prevailing southwesterly wind to form extensive coastal dune fields. More sand finds its way into
the estuaries where it is redistributed by tidal currents and accumulates in the tidal deltas, tidal
sand bars, and sand flats.

Bristow and Pile (2002) report that repeated topographic surveys of the Taf show that sediment
is accreting within the estuary at rates around 0.13m/year (Jago, 1980). Further research by Ishak
(1997) shows a significant asymmetry in sediment transport within the Taf Estuary, the gross
flood flux is 10-30% higher than the gross ebb flux. Thus there is a net sediment accumulation
within the estuary. The annual sand accumulation rate estimated from the flux measurements is
1.2 — 1.6 cm per year. These values are very close to the measured accumulation rates. Ishak
(1997) also estimated sediment accumulation rates for saltmarshes in the Taf Estuary at 0.4 —
1.7cm per year.

The mineralogy of the sands in the Taf Estuary is almost identical to those in Carmarthen Bay.
Jago (1980) suggests that southwesterly storms push material from the bay to the mouth of the
estuary reinforcing the tidal asymmetry which in turn pumps sediment into the estuary.

In addition, the widespread development of saltmarsh development in the estuary would suggest
that sediment type is conducive to the creation of this habitat with respect to substrate conditions.

5.2.6 Creek network

Both sites contain extensive historic creek systems that are indicative of previous saltmarsh at
these locations, before land was protected. The creek systems are clearly shown in Figures la
and 1b in Appendix 2. A number of man-made drains are also present on the sites, which further
improve site drainage. The drainage systems allow water to flow to sea through flap valves
within frontal defences.
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5.2.7 Water quality and chemistry

The Environment Agency (EA) has measured water quality at 7 points upstream of the tidal limit
of the Taf estuary. Although these points are outside of the estuary they provide an indication of
the quality of fluvial water entering the marine environment. Measurements have been taken for
chemistry, biology and nutrients. For chemistry and biology the EA classify A as being very
good down to F for bad. Nutrients are graded from 1 (very low presence of nutrients) to 6 (very
high presence of nutrients).

Between 1990 and 2003, all of these points were recorded as being Good or Very Good for
chemistry and biology with a low level of nutrients found (http://www.environment-
agency.gov.uk/maps/info/river/ 2007).

Two points along the coastline near to the Taf Estuary at Pendine and Pembrey have been
measured for Bathing Water Quality. Measurements taken between 1988 and 2007, show water
quality to be ‘Excellent’ or ‘Good’ during these times.

5.2.8 Nature conservation

The Taf estuary forms part of the Carmarthen Bay and Estuaries Special Area of Conservation
(SAC) and two Sites for Special Scientific Interest (SSSI) (Taf Estuary and Laugharne-Pendine
Burrows). Other designations are located within or adjacent to the estuary, but these are more
than 1km from the proposed managed realignment sites and are therefore not considered here.
Figure 5.1 shows the location of designations in relation to the two proposed managed
realignment sites.

<«4— Mwche Farmsite

Mylett Farm site \

Figure 5.1 Key designations within the Taf Estuary

The Taf Estuary SSSI covers an area of 1,494Ha (CCW, 2002) and is of special interest for its
saltmarsh vegetation, which is associated with extensive areas of intertidal mud, sand and the
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river channel. Furthermore, the site is of special interest for two species of migratory fish
(Twaite shad and Allis shad) and is also a component part of the Carmarthen Bay SAC.

The Laugharne-Pendine Burrows SSSI covers an area of 2,292Ha and is of special interest for its
sand dune, swamp and coastal dune woodland, and a large standing water body, the Witchett
Pool. In terms of species, it is of special interest due to a population of the water vole Arvicola
terrestris, a wintering population of the golden plover Pluvialis apricaria, the fen orchid Liparis
loeselii, the dune gentian Gentianella uliginosa, a breeding bird assemblage, and an invertebrate
assemblage. Of note, the Mylett Farm site forms part of this SSSI. The Mwche farm site is not
designated.

The Carmarthen Bay and Estuaries SAC is a multiple interest site with ten interest features that
qualify under Annex I and Annex II of the Habitats Directive. The SAC is considered to be one
of the best areas in the UK for:

° Estuaries;

Mudflats and sandflats not covered by seawater at low tide;

Atlantic saltmeadows (Glauco-Puccinellietalia maritimae);

Salicornia and other annuals colonising mud and sand;

Large shallow inlets and bays;

Sandbanks which are slightly covered by sea water all the time; and
o Alosa sp. — shad.
And to support a significant presence of:
. Lampetra fluviatilis — river lamprey;
o Petromyzon marinus — sea lamprey; and
e  Lutra lutra — otter.

An intertidal biotope survey has been undertaken for the Taf estuary by CCW between 1996 and
2005. The results of this survey are shown in Figure.2. The upstream area of the estuary is
dominated by saltmarsh with frontal mud flats. Further downstream towards the estuary mouth
sand bars and flats replace larger mud banks. These sand banks are, however, backed by
mudflats on the left bank and a combination of mudflat and saltmarsh on the right bank. Mussel
beds are also located in patches within the estuary with the main area being located at the mouth.
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<«4— Mwche Farm site

f

Mylett Farm site

Figure 5.2 Intertidal habitats in the Taf Estuary

CCW have undertaken an NVC survey of saltmarsh habitats in the Taf Estuary in 1997. No
sampling points are located within the two possible managed realignment sites, but there are 11
sample points directly adjacent to the proposed realignment sites. In general, the saltmarsh of the
estuary is dominated by Spartina anglica (SM6 community), Aster tripolium (SM12),
Puccinellia maritima (SM13), Atriplex portulacoides (SM14) and Festuca rubra saltmarsh.
Puccinellia maritima community dominates the saltmarsh fronting the Mwche farm site, whilst
Atriplex portulacoides community dominates saltmarsh fronting the Mylett farm site. Walk over
surveys at the possible managed realignment sites were undertaken to provide further
information on habitats present. A summary of habitats at both sites is provided below.

At the Mwche Farm site, to the rear the grassland appears to have been improved by fertilizer
application. The south east corner of the field supports a large proportion of rushes (Juncus spp),
areas of which have been cut by the owners of the farm. Most of the site supports a grazing
marsh habitat, which grades back into rushes towards the north and south east of the site.
Grazing marsh is defined as periodically inundated pasture, or meadow with ditches which
maintain the water levels, containing standing brackish or fresh water. This habitat is considered
to be priority UK Biodiversity Action Plan (UKBAP) habitat. Ditches within these areas are
especially rich in plants and invertebrates. By the sea wall and to the north of the watercourse the
vegetation grades into that more typical of salt marsh species, and there is likely to be some
limited overspill of sea water onto these (lower) parts of the site at the highest tides. Of note is an
area dominated by small hummocks covered in Puccinellia salt marsh grass. The salt marsh
fronting the sea wall is heavily grazed by sheep, which are the main livestock reared on the farm
(together with some cattle which are kept in the southerly fields closer to the farm buildings).
The salt marsh vegetation reflects the grazing pressure, and closer to the sea wall is dominated
by a short Puccinellia turf, interspersed with sea aster (Aster triplolium) and scurvy grass
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(Cochlearia officinalis). Species which are particularly susceptible to grazing pressure (e.g. sea
purslane, Atriplex portulacoides) are absent except along the edges of steep-sided creeks.

The Carmarthenshire Biodiversity Action Plan identifies the reclaimed marsh area between
Pendine and Laugharne as one of the most important areas of coastal/floodplain grazing marsh in
the county. The site at Mylett Farm lies within this area, but is thought to have been improved,
probably through the application of fertilizer, and appears to support a less typical grazing marsh
community than the site at Mwche Farm. Closer to the sea wall there is evidence of some
seepage through the embankment, with sea spurrey (Spergularia sp.) and sea plantain (Plantago
maritima) occurring in the relict creek depressions closer to the sea wall. The water in the
borrow ditch at the base of the sea wall was also found to be slightly saline. The ditch supports
dense stands of sedges. The salt marsh fronting the site has three main creeks, which are highly
dendritic and branch across the marsh system. Nearer to the sea wall and in the higher area in the
north west corner of the saltmarsh there are areas of Puccinellia salt marsh grass, which then
grades into a more typical mid-marsh community, dominated by Atriplex portulacoides. Further
out, the sward is again Spartina dominated.

The Taf estuary supports a large number of waders and waterfowl (collectively known as
wildfowl) species. WeBS data collected between 1993 and 2007 show that the estuary supports a
large number of birds, predominantly overwintering migrants, for example:

o Barnacle goose

o Bar-tailed godwit

o Bewick’s swan

o Bittern

o Black-tailed godwit
o Brent goose

o Buzzard

o Common sand piper
o Common scoter

o Coot

o Cormorant

o Curlew

o Dunlin

o Golden plover

o Gadwall

o Great crested grebe
o Greenshank

o Lapwing

. Little egret

o Little grebe

o Oystercatcher
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o Red-breasted merganser

J Redshank
o Sanderling
o Snipe

o Teal

e  Wigeon

Grazing marshes are particularly important for the number of breeding waders such as snipe,
lapwing and curlew they support. The presence of the grazing marsh habitats on both possible
realignment sites and presence of nearby mudflat feeding habitat suggests that they are likely to
be important for some overwintering birds as grazing or roost habitat. The Laugharne-Pendine
Burrows SSSI is particularly important for bird assemblages, including a nationally important
population of golden plover in winter and regionally important numbers of lapwings (CCW,
2002). Lapwing are included in the Birds of Conservation Concern Amber List (medium
conservation concern) and classified as a bird of conservation concern by the UK Biodiversity
Action Plan, but not a priority species. Given that the Mylett farm site sits within this area, it is
probable that this site is more important for birds than the Mwche farm site. The exact number of
birds using both possible managed realignment sites is not known and a detailed survey is
required to determine use of these areas as part of subsequent phases of work.

Water voles are noted as a feature of the Laugharne-Pendine Burrows SSSI where the Mylett
Farm site is located. Water vole range widely over the surrounding coastal levels, but are
concentrated here where there is a more stable water level and an abundance of aquatic
vegetation: this is one of very few extensive populations remaining in west Wales (CCW, 2002).
Otters also occur along the ditches of the area. Both water vole and otter are listed under
UKBAP. Water vole and otter are protected under the Wildlife and Countryside Act 1981 (as
amended). Otter are also protected under the under the Habitats Directive. There is no data
available at present to confirm the presence or absence of these species in either the Mylett Farm
or Mwche Farm sites. However, it is considered unlikely that otter are present at the Mylett
Farm site as there are no watercourses or drainage ditches on the site that could provide suitable
habitat.

A watercourse draining the Laugharne-Pendine marshes to the sea runs along the north eastern
boundary of the site, but is separated from it by an existing sea defence and is unlikely to be
significantly affected by realignment at this site. The relict creeks on the site are dry and are
unlikely to provide suitable water vole habitat (Error! Reference source not found..3).
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Figure 5.3 Dry relict creek extending across Mylett Farm

Although there is no data from the Carmarthen BAP or nature conservation designation data to
suggest that water vole or otter are present at Mwche Farm, their presence cannot be discounted
at this stage. In addition to the borrow pit by the sea wall (Figure 5.4), Mwche Farm also has a
more extensive network of ditches (the former wet fences) across the site which could provide
suitable water vole habitat. Otter could also use the watercourse running through the site if they
are present throughout the general area.

Figure 5.4 Mwche Farm, borrow pit by sea wall in foreground
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5.2.9 Flood risk

Both possible realignment sites are located in flood risk zones. Figure 5.5 and Figure 5.6 show
the indicative floodplain for both possible realignment sites if there were no flood defences or
certain other manmade structures and channel improvements. Dark blue shows the area that
could be affected by flooding, either from rivers or the sea, if there were no flood defences. This
area could be flooded from the sea by a flood that has a 0.5% (1 in 200) or greater chance of
happening each year. Light blue shows the additional extent of an extreme flood from rivers or
the sea. These outlying areas are likely to be affected by a major flood, with up to a 0.1% (1 in
1000) chance of occurring in a given year.

The removal of defences at Mylett Farm would lead to flooding of a large area of low lying
marsh land immediately adjacent to the site if not contained. Conversely, the Mwche Farm site is
surrounded by higher land, which would provide a natural barrier to more widespread flooding.
However, flooding could occur alongside connected water bodies. Figure 5.7 shows the extent of
flood plain immediately adjacent to both sites.

Figure 5.5 Floodplain at Mwche Farm (EA, 2007)
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Figure 5.6 Floodplain at Mylett Farm (EA, 2007)

Mwche Farm site

Mylett Farm site

Figure 5.7 Flood risk in the wider Taf Estuary (EA, 2007)

29



Identifying Biodiversity Opportunities to Inform the Shoreline Management
Review (SMP2) — Carmarthen Bay Estuaries

5.2.10 Land use history

The two possible managed realignment sites both lie within the Taf and Tywi Estuary Registered
Landscape of Outstanding Historic Interest in Wales.

Mwche Farm sits within a Historic Landscape Area — Taf valley reclaimed Marsh. Information
provided by CADW states that Mwche Marsh, was known as ‘Mundegy Marsh’ in the Medieval
period when its economic value lay mainly in the ferry to Laugharne which was operational until
the 1950s (James, no date). Land leases of the late 17th-century document the construction of sea
defences and enclosure of salt marsh. The sea-wall across Mwche Marsh, to the east, was
constructed shortly after 1812. Since then land has been drained and divided into ‘fields’ by
ditches. Scrubby hedges run alongside some of the ditches, but these are no longer stockproof
and wire fences provide additional boundaries. Salt marsh has continued to develop outside the
sea walls, in some instances to over 100m. Summer rough grazing is currently the predominant
land use and there are no settlements, or woodland, in this area. On all landward sides the land
rises into a landscape of rolling hills, fields and farms.

Mylett Farm sits within a Historic Landscape Area entitled “Laugharne and Pendine Marsh”.
Information provided by CADW for the Mylett Farm area states that from the later prehistoric
period until medieval times, this area probably comprised salt marsh and patches of rough
pasture on marginally higher ground, interspersed with fresh and brackish-water lagoons.
Documents suggest that this area was used as pasture land. It was not until 1660 that a scheme of
drainage was initiated with the construction of sea walls. Drainage allowed for the establishment
of new farms. A large sea-wall armoured with stone and a quay, were constructed at the east end
of the marsh in 1800-10 and connected to Coygan Quarry by a tramway (James 1991, 150), and
in c. 1840 a wall across the Witchett Brook was built. Fields are currently divided by drainage
ditches which are usually accompanied by wire fences. At the Mylett Farm site fields are less
regular and tend to reflect the dendritric pattern of the pre-drainage salt marsh. Pasture is the
dominant land use, mostly improved, but with pockets of unimproved ground. There is limited
arable and no old woodland.

5.2.11 Cultural heritage

Correspondence with CADW has determined that the drainage system and pattern of ridge and
furrow at Mylett Farm are important and unusual historic landscape elements; it is important that
the drains are maintained and the ridge and furrow preserved. At Mwche farm there are few
historic landscape conservation priorities in this area, but sea defences and associated pumps etc
are considered important heritage features. However, in order to maintain the character of this
area, it is important that the drainage ditches are repaired and kept free-flowing.

Figure shows the key heritage recordings at both sites.
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Mylett Farm site ~ [—

Figure 5.8 Key Heritage Features (CADW, 2007)

Table 5.3 shows features that lie within and immediately adjacent to both sites.

Table 5.3 List of important heritage features

<4— Mwche Farm site

Site Code | Name | NGR | Type
Mwche Farm Site
12643 Eglwys Trweyn, Eglwys Trefwenyn SN3212 Chapel?
15733 Pont-y-Mwche SN32451192 Bridge
29979 River Taf Flood Defences SN31961221 Flood defence
Mylett Farm Site
23533 Tramway Cottage SN30030940 Cottage
29940 Salthouse SN29970944 Dwelling
29942 Tramway Cottage SN30050940 Cottage
29943 Coygen Tramway SN30060940 Tramway
29946 Salthouse Sea Defence SN30110938 Sea defences
29948 Coygen Tramway SN304097 Jetty?
29949 Coygen Tramway SN304097 Quay?
35216 SN30410976 Bridge
39291 Railgate Pill Sea Wall SN301095 Sea defences
39293 Salthouse SN30270969 Quarry
39296 Thomas Broadwood’s sea wall SN304097 Sea defences
39297 Thomas Broadwood's Bridge SN30410972 Bridge; Sluice

It is important to note that the flood defences at the front of the Mwche Farm site and to the front
and rear of the Mylett farm site are noted as important heritage features.
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5.2.12 Infrastructure

Given that the sites have been used for farming practice, very little infrastructure has been
developed. There are, however, existing coastal defences fronting both sites and Mylett Farm
there is a rear defence system that has provided protection to the site beyond from flooding.
There are also flap valves within frontal defences at both sites that afford land drainage to sea.

5.2.13 Recreational use

Both sites are privately owned and are not formally used for recreation. There are no public
rights of way or cycle routes within or adjacent to the sites.

5.2.14 Landowner and stakeholder issues

As mentioned in Section 3.2.14, landowner and stakeholder issues are important aspects when
considering a managed realignment scheme as ‘buy in’ is required for the scheme to be
successful in the long term. Stakeholder involvement was carried out by distributing two
different questionnaires — one for the landowner/tenant of the proposed managed realignment
sites, and another for appropriate stakeholders. A copy of these questionnaires and a list of
consultees can be found in Appendix 3, with the results from those that replied summarised
under the headings below.

5.2.14.1 Summary of Landowner / Tenant Questionnaire Response
Background

Mylett Farm has been in current ownership since 1921 and is presently used for beef cattle and to
current knowledge has not been used for any other purpose. Mwche Farm has been under current
tenancy from the owners of the land, the National Trust, for 19 years and is a stock rearing farm
since 50 years ago. The current tenants have progressed from keeping commercial cattle and
sheep to the majority of stock being pedigree. The last 6 years have seen the production of
saltmarsh lambs — grazed on existing saltmarsh, which brings an enhanced premium and a
mainstay to the enterprise, particularly in difficult times. Approximately 40acres of cereals are
grown for own use to feed stock. Productivity of this is envisaged to increase until self-
sufficiency is achieved.

Flooding and defence

Mylett Farm does not experience any tidal flooding — it is defended against tidal flooding by a
seawall with responsibility for maintenance of the defence lying with the farm itself. To date, no
repair works have been implemented and the farm is satisfied with the level of protection.

Mwche Farm also does not experience tidal flooding although previous to their tenancy, the
defence asset - a seawall and gate - were in disrepair which did allow tidal inundation at every
tide. It is reported that although it is rare for tidal levels to be greater than the height of the
seawall, this has occurred approximately 10 times over the previous 19 years of tenancy resulting
in inundation with saltwater. In addition, Mwche Farm undergoes frequent freshwater flooding,
especially after heavy periods of rainfall. The National Trust is now responsible for the
maintenance of the seawall here after the land was purchased by them 10 years ago. Annual
pointing of brickwork is implemented. The Mwche Farm tenant feels that the existing level of
defence against sea level rise is adequate, though they are aware of greater vulnerability with
increasing sea levels.
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Both farms do not have to follow any requirements for managing water levels and have a good
knowledge of future national predictions for sea level rise. They also believe that adaptation to
such predictions should involve building new defences to an increased height.

Land management practices

Mylett Farm feel that if their land flooded every time, it would warrant a change to their current
land management practices. The Mwche Farm tenant reports that if sustainability of their farm
was compromised, then a change to practices such as increasing the height of the seawall would
be required. Both farms think it is important to manage predicted future sea level rise on their
land although Mylett Farm does not see managed flooding of land as a strategy to do so. On the
other hand, Mwche Farm tenants state that natural erosion will occur but in areas where land is
farmed and inhabited, further flooding should not be allowed as a duty of care should be
provided by regulatory authorities to protect homes and livelihoods. This follows onto both
farms disagreeing that localised flooding may reduce coastal defence costs.

The National Trust also believes it important to manage predicted future sea level rise in the
region and believe that realigning the coast should take place to adapt to this. It is thought that
should a managed realignment project be taken forward, it would reduce coastal defence costs in
the area.

Safeguarding and creation of habitats

Mylett Farm does not believe that flooding is necessary to safeguard existing habitats and does
not consider it a means of creating other environmental benefits. No explanation was provided.
They also consider that existing land use is more important than the habitats and species in the
area. The Mwche Farm tenant also does not think it necessary for flooding to safeguard existing
habitats as today the habitats co-exist with farming practise. When asked whether they consider
existing land use to be more important than the habitats and species present in the area, they
stress again that the farming practices work alongside existing habitats and neither is more
important than the other, needing each other to survive. Also, they do not see promotion of
flooding as a means of creating other environmental benefits as they would like the farm to
remain viable and working, plus the benefits are already to be seen. Both farms do not agree that
there is potential for managed flooding at their sites.

The National Trust also think that it is not always possible to safeguard coastal habitats in the
face of predicted future sea level rise as it is dependent on the habitat type in question. For
example, pocket beaches backed by hard cliffs may not be able to be safeguarded and where
possible, migration inland should be allowed to occur, dependent on other factors such as the
existence of coastal infrastructure of settlements. When asked the best option for taking forward
habitat creation in the estuary, no definitive answer was provided. It was thought that letting
existing defences degrade with long term increased flooding is fine in some situations and that
removal of defences is preferable in some situations. It is suggested that by allowing flooding or
saltmarsh to migrate onto improved/drained/protected agricultural land, it is possible to restore or
create environmental benefits in the region. When asked about the potential of the two identified
sites for further investigation, it was thought that they have the right potential. Reasoning was
provided that “the Mwche land is protected by a sea wall with a flap valve that is in need of
regular repair and which will be increasingly compromised by expected sea level rise in the
short/medium term. Therefore it makes sense to consider allowing the improved/protected land
behind it as per map to become saltmarsh to compensate for saltmarsh nearer the seaward end of
the system which is likely to be subject to loss or at least longer periods of inundation”. The
National Trust are aware that issues for taking any options forward are likely to be the future of
their tenancy over the grazing marshes, existing farm tenancy and repair commitments.
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5.2.14.2 Summary of Non-Landowner Questionnaire Response
Managing predicted future sea level rise

Most consultees agreed that it is important to manage sea level rise in the region with reasons
varying from protecting historical and other important features to protecting valuable
investments in the area. For instance, the MoD own land adjacent to Mylett Farm where trial
sites are managed through the company Qinetiqg, thus representing an important asset to protect.
However, some feel that it is necessary to manage sea level rise up to a degree as it is a natural
process and the significance of the area in terms of habitat types should be taken into account.
Also, some were unsure as to whether this part of coastline is more deserving than other parts of
Wales and the UK, with a number of potentially conflicting interests to take into account.

When asked how adaptation to predicted future sea level rise should take place, most thought
that building new defences, realigning the coast or a combination of these options with ‘do
nothing’ most suitable. Other suggestions include using or reinstating natural defences such as
saltmarshes.

Safeguarding and creation of habitats

The majority of consultees agree with the approach of safeguarding existing coastal habitats in
the face of predicted future sea level rise in the region. However, for some, it was difficult to
provide a ‘yes’ or ‘no’ answer as it was thought that flooding may create further coastal habitats
of a similar nature and it can also be dependent on the conservation value of the land. Also, it
was thought that sacrificing some existing coastal habitats may have to be acknowledged with
compensation for this provided by creation of additional habitats.

With regards to the creation of habitat, most feel that gradually setting back the defences to a
new line seemed the best way forward. Other consultees considered that a combination of
different options most suitable. For instance, a combined approach could take into account
specific habitats and species targets and would give a chance for habitats and populations to
adapt. Other suggestions include maintaining current defences. The majority of consultees also
agreed that implementation of their preferred option for habitat creation would provide
environmental benefits in the region. It was also stressed that creation of replacement habitat is
important to compensate for lost habitat.

Potential sites and strategies

When asked whether the Mylett Farm and Mwche Farm sites were suitable for further
investigation, most consultees agreed. Reasoning behind this included the fact that the sites
appear to have the potential to increase saltmarsh habitat, a feature of the local designations —
this would also compensate for any loss of such habitat due to future sea level rise. Also, their
location near the mouth of the estuary supports this. It was stressed that assessments are a vital
part of the process to establish whether the sites are suitable or not. Others feel that local
investments are important to protect in the area and so disagree or felt it beyond their remit to
comment.

Associated issues with the site were identified as historic and archaeological sites, potential
freshwater habitats behind Mylett Farm, land level, loss of productive agricultural land, land
acquisition, local interests regarding flooding issues, and again other investments in the area by
organisations such as the MoD. The majority of stakeholders agree that should a managed
realignment project be taken forward then the cost of coastal defences in the area would reduce.

Further comments

Further comments provided by the stakeholders are provided below:
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Little funding is made available for coastal defence. It is essential that funding for any
new defences is made available by the government. Also RSPB involvement in managed
realignment projects in eastern England has allowed additional resources that are
unavailable to statutory bodies;

Policy guidance must be provided, Local Authorities must take into account climate
change impacts into account in the planning appraisal process and decision making;

Trial schemes can be carried out using methods based on similar projects e.g. those in
southeast England,

Other sites that in the area that could be considered include the Loughor MCP footpath
between Loughor bridge and Penclacwydd;

At Kenfig, dredging is taking place from the system south of Port Talbot breakwater,
associated with clearance to the port channel. The dredge material could be used to
replenish the adjacent beach areas. It is believed that the dune edge to the Kenfig NNR is
suffering from no substantial input of replenishing fresh sedimentary material and this is
causing erosion and foreshore dune retreat; and

RSPB feels they are very experienced nationally in coastal management issues and have
several nature reserves that have arisen primarily from flood defence schemes and have
undertaken managed realignment projects on their own land-holdings — these schemes have
been very successful in achieving flood defence objectives and reaching biodiversity
targets and have contributed to local economic regeneration and functioned as advocacy
tools.
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6 SITE EVALUATION

6.1Introduction

This section provides an assessment of the viability for managed realignment at the two possible
sites discussed in this report. Firstly, a high-level discussion is provided against the key criteria
that determines likely success of a set as set out in Section 3. This assessment is developed in
more detail through the adoption of a scoring matrix system considering suitability over the
short, medium and long term. Conclusions are then drawn on site suitability for managed
realignment.

6.2General site evaluation
6.2.1 Tidal prism & hydraulics

Realignment at both sites would lead to an increase in the estuarine area flooded at MHWS.
Broad scale assessment has estimated that this would increase the tidal prism by 46,350m’ for
Mwche Farm and 107,750m’ for Mylett Farm. This represents a 0.3% and 0.6% increase in the
existing tidal prism, respectively. The combined realignment scenario would lead to an increase
in tidal prism by an estimated 154,100m’, which is a 0.9% increase in the tidal prism.

A review of the four managed realignment sites in the Blackwater Estuary (see Section 4) has
shown that 196Ha or approximately 4% of the estuary area has been realigned in total. The
results of monitoring at several of the realignment sites show that there were no discernable
effects on the functioning of the estuary as a result of these changes. Given the much smaller
potential area of realignment in the Taf Estuary it is unlikely that the significantly smaller
percentage will affect the estuary if they go ahead. However, detailed hydrodynamic modelling
needs to be undertaken as part of a subsequent phase of work to fully investigate whether such
assumptions are valid.

6.2.2 Estuarine morphology

Realignment of the Mwche site would widen the upper reaches of the estuary, which would
reduce the difference in width from the lower to upper estuary. This would affect the natural
funnel shape of the estuary, especially as other reclaimed areas on the flanks of the estuary
would not be realigned. However, the lower estuary will still be wider than the upper estuary.
Realignment of both sites would ensure that the natural shape of the estuary is maintained with
positive results on tidal prism issues. This is consistent with advice by Pethick (1994) where
whole estuary realignment is the preferred action. Realignment of the Mylett site alone would be
consistent with trying to retain the natural shape of the estuary by allowing a wider outer estuary
to be developed. Such widening would also help to keep the estuary in morphological balance
associated with ongoing accretion occurring in the estuary. Although it seems unlikely the
realignment of one or both sites would result in adverse effects on the morphology of the estuary,
this provisional view would need to be confirmed by a more detailed geomorphological study
and/or hydrodynamic modelling.
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6.2.3 Wave climate

Both sites are situated in low energy environments afforded by the barrier beach at the mouth of
the estuary. Mwche Farm is avoided greater protection from wave action due to its position in
the upper estuary. This therefore means that any future erosion of the barrier beach system is
likely to be of lower concern here than at the Mylett farm site. Under current conditions it is
unlikely that any future habitat creation would require large-scale coastal protection. However,
detailed hydrodynamic modelling needs to be undertaken as part of a subsequent phase of work
to fully investigate local requirements and potential scour erosion issues.

6.2.4 Surface elevation and gradient

Both sites are generally higher than 2mAOD, which is consistent with optimum conditions set
out by IECS 1993 for the suitable generation of saltmarsh habitat. As discussed in Section 5.2.4,
and reiterated here, the land within the Mwche Farm site, ranges from 2mAOD to 5.5mAOD
from front to back and within the Mylett Farm site ranges from ranges 2mAOD to 4mAOD.
Land within the majority of the farm sites are at approximately 4mAOD (Mwche) and 3.5mAOD
(Mylett).

At the time of the site visit, which was undertaken at a spring tide on 2/3 May 2007, the high tide
did not reach the base of the sea wall at the Mylett Farm site (Figure 6.1). The predicted tidal
height for this spring tide was 3.17mAQOD for the evening of the 2 May and 3.15mAQOD for the
morning of the 3 May 2007. MHWS is 4.2mAOD for the estuary. The salt marsh at the base of
both the Mylett and Mwche sea walls rises to about 3.9m AOD.

Figure 6.1 Mylett salt marsh at 3.15m AOD high spring tide
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Figure 6.2 and Figure 6.3 show potential flooding across the Mwche Farm and Mylett Farm sites
on MHWS. Although both sites would flood on MHWS, the spring tides do not always pass
4.0mAOD. As the salt marshes fronting the sea walls at both sites are at 3.9mAOD (see
Appendix 2), the two sites are only likely to flood on the highest spring tides. Estimates carried
out for this study suggest that both saltmarshes would only flood approximately 60 times per
year (see Table 6.1). This would not be ideal for salt marsh creation if realignment were carried
out by simply removing a section of sea wall. Correspondence with the tenant of Mwche Farm
suggests that tidal water very rarely overtops seawalls, with this estimated as being 10 events in
19 years. No tidal flooding has been experienced by the landowner at Mylett Farm.

This low level of tidal flooding does not present an insurmountable issue for the effective
development of saltmarsh, but would need to be considered in the design of any habitat creation
scheme. This may include:
e reprofiling works on the frontal saltmarsh, which would not be preferred due to habitat
damage it would cause, or:
¢ linking historic creeks with frontal saltmarsh creeks.

The new linkage to the sea would have to extend far enough out to ensure that the connection
into the site is not reliant on overtopping of the higher areas of marsh at the base of the existing
sea wall. A detailed topographic survey of the sites, concentrating upon creek networks and their
gradients is required to undertake flood potential and the requirement for re-profiling works. The
Mpylett farm site would obviously be subject to greatest flooding if such practices were
undertaken in the short term.

Figure 6.2 Level of possible tidal inundation at the Mwche Farm site
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Figure 6.3 Level of possible tidal inundation at the Mylett Farm site

Data from Defra suggests that sea levels in Wales will increase from 3.5mm/year to
14.5mm/year over the next 100 years. NAW (2000) also predict that sea levels may rise between
18cm and 79cm by 2080 in Wales. Table 6.1 provides predictions on the level of flooding at both
sites under these scenarios. These figures are to be treated as indicative only and as a basis for
comparison. Only static water levels have been considered and therefore no assessment of storm
surge or changes to the tidal prism of the estuaries has been undertaken. The assessment suggests
that the sites would only flood on spring tides over the next 100 years.

Table 6.1 Indicative estimated flooding of case study sites on High Water Spring (HWS) tides

Estimated number of tidal flooding events in a year
e Defra predictions (years from now) NAW predictions
20 50 80 100 18cm 80cm
384 (i.e. 370 (i.e.
constantl constantl
60 120 170 350 flooded aﬁ 110 flooded aﬁ
year) year)

Table 6.1 clearly demonstrates that the flooding of both sites will increase significantly in the
medium to long term. As discussed, Section 3.2.4, tidal inundation is an important element in
determining the suitability of a site for saltmarsh development. The levels of inundation in Table
6.1 are within the maximum number of inundations set forward by Burd (1995). Taking forward
realignment in the medium term will allow pioneer species to develop — related to MAFF (1999)
recommendations (see Section 3.2.4).
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As discussed in Section 5.2.4, both sites show a gentle gradient from front to back, which should
promote reasonable habitat zonation across its width. The success of this however, is dependent
upon the frequency of inundation (as indicated in Table 6.1).

6.2.5 Sediments

As discussed in Section 5.2.5, the Taf estuary is accreting, with estimated rates being around
13cm/year. Saltmarshes are accreting at between 0.4-1.7cm/year. These accretion rates are
consistent with optimum sedimentation rates identified by Posford Duvivier (2001). It would
therefore be expected that there is currently sufficient sediment supply to allow saltmarsh
habitats to develop. As the sites were both saltmarsh at one time and subsequently used for
agriculture would suggest that would be acceptable for plant colonisation regarding their
drainage properties.

As discussed in the technical criteria review, the success of colonisation by salt marsh plants will
also be dependent on the type of material that accumulates on the site following breaching, with
silts being more suitable than sand or peat. The development of extensive marshes in front of
both sites suggests that there is a sufficient supply of suitable sediment, but some further
investigation (e.g. placement of sediment traps) may be necessary to determine the type of
sediment that is likely to accumulate on the realigned site.

6.2.6 Creek networks

As discussed in Section 5.2.6, both sites contain existing relict creek and drainage networks.
These creeks, with the exception of large drain on the Mwche Farm site, are dry and are not
connected to frontal saltmarsh creeks and the estuary. However, the presence of these former
drainage systems is likely help to promote the development of site drainage and allow more rapid
establishment of functioning salt marsh habitats on the sites.

There may therefore be a need to improve their connectivity to promote their useful functioning
as part of the saltmarsh system, and to ensure that the site is inundated as frequently as possible.

The majority of case study realignment schemes, discussed in Section 4, have used existing
creek networks features to facilitate salt marsh re-creation. At Abbots Hall and Frieston the
location of the breaches were chosen to meet existing creeks to sea ward. At Abbotts Hall, the
internal creek pattern was enhanced through excavation. At Orplands, creeks were excavated on
the landward side of the breach to mimic existing creeks to seaward. At Tollesbury, however, the
creek system was developed along agricultural drainage lines.

6.2.7 Water quality

Water quality is generally good in the Taf estuary. Historic and continued saltmarsh
development generally within the estuary and fronting the two sites would suggest that water
quality and nutrient supply is conducive to the development of this habitat.

Both sites have been used as pasture land for many years and therefore there may be high nitrate
loads in sediments, which could lead to pollution if this land is flooded. Sediment chemistry and
the potential for nutrient loading of coastal waters will therefore need to be assessed in detail as
part of subsequent phases of work.
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6.2.8 Nature conservation

Section 5.2.8 discusses the key designations within and adjacent to the possible managed
realignment sites. Of note, a key feature of the Taf estuary SSSI is saltmarsh habitat. Therefore
any improvement to the amount and quality of saltmarsh habitat in the estuary would be
beneficial with respect to this feature of interest. In addition, safeguarding this habitat with
respect to future losses associated with sea level rise is consistent with conservation objectives
for the area.

However, saltmarsh development at the two sites would lead to a loss of coastal grazing marsh,
which would lead to negative impacts on another nationally important habitat, which has an
equivalent value to saltmarsh. Indeed, realignment at the Mylett farm site would affect 2.4% of
the Laugharne-Pendine SSSI current site area (54.19 of 2300ha). As discussed, grazing marsh
supports a large population of birds within the Laugharne-Pendine Burrows SSSI, which are a
key feature of the designation of the site. Birds are also likely to be located on the Mwche farm
site, although in lower numbers. It is possible that saltmarsh habitat would provide habitat for
bird species that would mitigate for losses of marsh habitat. However, further detailed studies
would be required to determine if this would be acceptable.

Losses of coastal grazing marsh in the whole UK have been significant in the last 60 years. In
carrying out their functions the government bodies have a statutory duty to further conservation
where consistent with purposes of enactments relating to their functions. These are set out in the
Water Resources Act 1991, and the Land Drainage Act 1991. The UK BAP Action Plan for
grazing marsh sets the following objectives:

e Maintain the existing habitat extent.

e Maintain the quality of existing habitat.

e Rehabilitate grazing marsh habitat which has become too dry, or is intensively managed.
e Create grazing marsh from arable land in targeted areas.

Losses of grazing marsh habitat at managed realignment sites would be contradictory to the
above objectives. The marsh area between Pendine and Laugharne is considered as one of the
most important areas of coastal/floodplain grazing marsh in the county and therefore any losses
to this site would be considered significant.

Water voles are located within the ditches of the coastal area of the Taf estuary, but are
concentrated within Laugharne-Pendine SSSI area where the Mylett farm site is located. The
desk-top study, however, suggests that the Mwche farm site has the greatest potential to support
water vole. Ingress by salt water could lead to a loss of suitable habitat for water vole and
therefore possibly reduce the population in the area, unless suitable displacement habitat is
located elsewhere. Water voles are listed in the UKBAP and the following objectives are set:

e Maintain the current distribution in order to arrest the decline of the species in Britain.
e Maintain the current abundance in order to arrest the decline of the species in Britain.

e Restore water voles to their former widespread distribution, using the Vincent Wildlife
Trust survey of 1989/90 as a baseline, by the year 2010.

Loss of suitable habitat resulting from managed realignment would therefore be contradictory to
these aims.

Otter are located within the ditches within the Laugharne- Pendine SSSI area where the Mylett
Farm site is located, but again it is considered unlikely that the site supports only limited, if any,
suitable habitat for this species. Their presence at the Mwche Farm site has, however, not been
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discounted. Otters are also listed under the UKBAP with the following objectives set for this
species:

e Maintain existing otter populations.
e Expand existing otter populations.

e By 2010, restore breeding otters to all catchments and coastal areas where they have been
recorded since 1960.

Loss of suitable habitat resulting from managed realignment could therefore have implications
for otters. However, the significance would need further assessment as part of a subsequent
detailed site assessment.

Both sites include important habitats and species that are associated with their current condition.
The location of the Mylett Farm site within the Laugharne-Pendine SSSI increases its importance
for features contained within. Although the creation of saltmarsh would add to the extent of an
important habitat for the Taf estuary and mitigate any future losses of sea level rise, the
associated loss of other important grazing marsh habitat may not be acceptable. It is possible
however, that habitat loss would be more acceptable at the Mwche Farm site where species
interest may be lower.

It is recommended that further investigations of both sites are undertaken through survey as part
of subsequent phases of work to determine their existing habitat quality and number and type of
important species that are supported in these areas. Specific surveys that are recommended at
this stage include:

e Botanical surveys to determine floral composition of both sites and their significance as
grazing marsh habitats,

e Protected species surveys, specifically for water vole and otter, but may need to be
extended to include other species such as reptiles and amphibians; and

e Summer and winter bird surveys to determine the value of the sites for wintering and
breeding birds.

The significance of impacts related to managed realignment proposals can only be determined
once this information is available. In addition, investigations into sediment chemistry and
potential pollution of coastal waters resulting from flooding of possible nitrate rich land.

6.2.9 Flood risk

Section 5.2.9 shows that both sites are located in flood plain and would be expected to flood if
defences were removed. It is expected that frequent flooding would occur affecting the use of the
land for pasture. Flooding at the Mwche Farm site would be relatively contained by higher
ground. There may, however, be a requirement to manage flooding of water bodies that connect
to the site to prevent flooding of adjacent land. In contrast, flooding of the Mylett Farm site
could lead to widespread flooding across the East Marsh area if not contained. A flood bund is
already located to the rear of the site and investigations will need to be undertaken to determine
if this defence is suitable to prevent flooding outside of the site. If not, additional works will be
required.

6.2.10 Land use history

Both sites are privately owned and currently used as pasture. As discussed in Section 3.2.10,
pasture sites such as at the possible realignment sites are normally more successful for saltmarsh
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creation due to the ability of this land to trap sediments. In addition, land at both sites was
previously saltmarsh habitat prior to reclamation and therefore they should have reasonable
success for future saltmarsh development related to substrate (see Section 6.2.5) and sediment
chemistry.

However, both sites are notified as Landscapes of Historic Interest and managed realignment
may have negative implications for the landscape. Nevertheless, with good design and
management it is possible that landscape could be improved. These issues would need to be
studies in detail prior to any decision being made to progress with works.

6.2.11 Cultural heritage

As discussed in Section 5.2.11, both sites form part of an important historical landscape with
drainage systems, pattern of ridge and furrows and sea defences are key features, particularly at
the Mylett farm site. Flooding of the possible managed realignment sites would lead to a change
to the current landscape context, particularly during flood periods. Sedimentation within these
areas and any alteration to drainage channels would have long term effects on landscape
character.

In addition, there are a number of recorded heritage features within and adjacent to both sites.
These largely lie at the boundary of sites and schemes would need to ensure preservation of these
features through good design. In particular, sea defences are identified as important heritage
features and therefore any works on these features could have adverse impacts. It will be
necessary for any future works to be discussed with local heritage bodies, including CADW, to
ensure that proposals are acceptable and would not significantly affect important features.

6.2.12 Infrastructure

Very little infrastructure is located on the possible managed realignment sites. However,
consideration will need to be given to preventing flooding of adjacent infrastructure in the flood
zone and also to ensure that there are no significant impacts on existing sea defence systems.

6.2.13 Recreational use

Recreational amenity at both sites is low. However, future managed realignment could promote
enhanced features for recreation, including improved access and development of associated
infrastructure (hides, education centres etc). Such enhancements would need to be explored as
part of a detailed design process in consultation with key stakeholders and long term land
managers.

6.2.14 Landowner and stakeholder issues

All stakeholders agree that it is important to manage sea level rise in the region. Each has their
own reasons for this, most importantly for the owners/tenants to protect their livelihoods.
However, the land owners at Mylett Farm and tenant at Mwche Farm are generally against
managed realignment at the sites proposed due to loss of income & change in current land
management. The National Trust who own Mwche Farm land are, however, in favour of
realignment. Other stakeholders agree that these sites seem appropriate for realignment. There is
therefore a much greater obstacle to gaining agreement at the Mylett Farm site. Without
agreement there may still be opportunity through a Compulsory Purchase Order, but this would
need further investigation by the competent authority.
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Although managed flooding represents a possibility for managing future sea level rise, a number
of assets including investments from other organisations, historic sites and farmland must be
taken into account versus the importance of increasing biodiversity.

6.3 Detailed site evaluation

A more detailed evaluation of the two potential sites has been carried out using a multi-criteria
assessment matrix developed to undertake similar searches for managed realignment sites
elsewhere in the UK. The methodology was developed specifically to search for areas that would
be suitable to create intertidal habitats as compensation for losses to Special Protection Areas
caused by coastal squeeze. These losses were the result of the maintenance or upgrade of
existing coastal defences. The approach was used on the south coast of England, where there is a
considerable amount of development and little land that was not already designated available to
create habitat.

The matrix has therefore been adapted to reflect the specific needs of this project. The aim of the
detailed evaluation is to collate the available baseline data and findings of the high level the
assessment in order to make a direct comparison of suitability between each site. The desired end
result of this exercise is to identify which site is worthy of a detailed technical investigation and
potentially, eventual realignment.

The criteria included within the assessment matrix incorporates most of the key issues discussed
in Section 3, and also includes some of the legal and policy issues likely to influence the success
of taking a managed realignment scheme forward (see Appendix 1). These latter issues can make
a significant difference in gaining overall support and consent for managed realignment
proposals, and therefore need to be considered alongside the other technical criteria in evaluating
possible sites. The criteria listed in Section 3 which have not been specifically included at this
stage are:

e Tidal hydraulics — this is related to the design of the breach and is not directly relevant to
the potential of a site for habitat creation;

e Type of substrate likely to accrete on the site — this information would normally have to
be obtained by specific studies and it would be more appropriate to obtain it during the
design stage; and

e Water chemistry — again, this information would normally need to be obtained by
specific studies and is more appropriate to a detailed investigation.

A weighted scoring system has been applied in order to ensure issues that could have a major
impact on the viability of a site were given appropriate prominence and exerts more influence on
the total score, for example, if the site was already subject to an international designation and
permission for realignment was unlikely to be given at that location. The criteria within the
matrix have been broken down into three categories; High, Medium and Low importance. These
have been classified in the following way:
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Table 1.2 Matrix categories

High | Issues that could have a significant influence on the likely ease of promoting a
realignment scheme or its overall success (“showstoppers”). Examples
include major legal constraints or issues requiring complex and uncertain
mitigation that would make the cost of a scheme prohibitively high.
Medium Issues that will influence success, but potential mitigation is well-understood,
and costs are reasonably predictable. These may add some complexity to the
project but are not likely to be prohibitive.

Low Issues that are likely to have some influence on the degree of success of the
scheme, but consequences are minor in the overall context or of low cost to
mitigate.

Five possible scores have been assigned to each criterion in each of the categories. Summing of
the total scores allows the sites to be compared against each other in terms of their general
performance, but the results are also compared by grouping criteria according to their weighting.
This allows a more in-depth discussion of the issues associated with undertaking realignment at
each of the sites. The scoring categories have been given as follows:

High importance: -6,-3,0,+3 or +6
Medium importance: -4, -2,0,+2 or +4

Low importance: -2,-1,0,+1 or +2

The discussion of scores and results of the matrix in this report has been limited to comparative
analysis of the two sites. The analysis is not intended to give ‘absolute’ scores (i.e. a score
greater than ‘X’ overall in each weighting category indicates that the site should be taken
forward for managed realignment), because at this stage in the analysis there are still a number of
issues (unknowns) that could make realignment inappropriate at a later stage of investigation.
The discussion and conclusions relating to the matrix are therefore limited to a comparison of the
suitability of the two sites over the short, medium and long term; and a discussion of the likely
risks associated with each. These timescales are developed in line with SMP2 and represent 0-20
years, 20-50 years and 50-100 years, respectively.

6.3.1 Results of multi-criteria analysis

The full versions of the matrices with the scores allocated to each category can be found in
Appendix 4. A summary of the scores derived from the multi-criteria analysis are shown in

45



Identifying Biodiversity Opportunities to Inform the Shoreline Management

Review (SMP2) — Carmarthen Bay Estuaries

Table 6.3 below. An overall score is given for each site in the short term, medium term and long
term, and the breakdown of these scores according to the allocated weighting of criteria within
the matrix. A discussion of each of these scores follows the table.
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Table 6.3 Overall scores for each site and breakdown by weighting

SCORES
MWCHE FARM MYLETT FARM
Short Medium Long Short Medium | Long term
term term term term term

Overall comparative score 50 60 69 a7 58 40
(Possible 146)

High Importance criteria 35 32 30 18 18 18
(Possible 60)

Medium Importance criteria 10 18 26 22 28 8
(Possible 60)

Low Importance criteria 5 10 13 7 12 14
(Possible 26)

6.3.1.1 Overall scores

The overall scores for the two sites indicate that, in the short term, there is little difference in
their suitability, although Mwche Farm rates slightly higher. Both sites have issues associated
with their immediate suitability for realignment. In the case of Mylett Farm, this is mainly the
current SSSI designation on the site, and its potential importance for biodiversity. The
implications of the loss of this existing site interest would have to be better understood before
any final recommendations were made for a realignment to go ahead. As both sites lie outside of
the international designations, any necessary mitigation is likely to be less complex and lower
cost than if the sites were internationally designated. In the short term, fewer biodiversity issues
have been identified for Mwche in the high level site evaluation, but these are not significant
enough to set the site further apart from Mylett Farm.

Mwche Farm compares less favourably as the current elevation of the site is higher than Mylett
in relation to the tidal frame, and would only be flooded on the highest spring tides. An informal
meeting with the landowners on site has also indicated that a change in the current grazing
regime would have detrimental effects on their farm business, and they are likely to be opposed
to realignment of this area. These key issues effectively balance out the two sites and make them
of comparable suitability in the short term. The likely presence of grazing marsh habitats on the
site is also an issue for this site.

In the medium term, the improvement in the Mylett score is mainly associated with possible
changes in local policy, for example, the SMP indicates that a future policy of selective
realignment is to be considered for the estuary. If the cost of maintenance was also increasing
then landowners may also view realignment as a more favourable option in the future. It is
considered reasonably likely that as sea level rises and the costs of maintaining coastal defences
increases, realignment could become a more ‘acceptable’ option and more widespread
throughout the estuary. This could potentially benefit the morphology and biodiversity of the
estuary as a whole. With sea level rise the elevations of the sites, which are currently quite high
in relation to the overall tidal frame, would also be more suitable for intertidal habitat creation
and could therefore make a scheme more likely to be successful. Other possible positive issues
identified for Mylett would be improvements to the local landscape over the long term (although
this would be if the site) were realigned in the short term and allowed to develop, rather than if
realignment was carried out later.

In the long term, the score for Mylett drops to 40, below the initial short term score of 47. The
key reason for the drop in the long term score is the effect that sea level rise is likely to have on
the habitats created on the site. As the site is very flat and will need to be constrained by new
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defences protecting the remaining farmland around it, any habitat created by realignment in the
short and medium term would be subject to coastal squeeze in the medium to long term. Rather
than allowing the habitats to roll back gradually, the shallow slope of the site would be more
likely to result in the site being unlikely to support a range of salt marsh habitats. However, the
impact would be dependent on the amount of erosion or accretion that occurred on the site in the
intervening period, and would require further investigation to help determine the long-term
sustainability of the site. Nonetheless, the realignment at Mylett Farm would still allow the roll
back of the salt marsh currently found in front of the sea wall, and would probably still offset
losses of these areas of salt marsh to future sea level rise over the medium to long term, even if
there was no overall net gain. In the long term, suitability of the Mwche Farm site increases
further and overtakes Mylett Farm as ongoing sea level rise would cause the site to flood with
increasing frequency.

6.3.1.2 Scores according to high weighted criteria

The Mwche Farm site scores notably more than Mylett on the high weighted criteria. As
discussed above, this is entirely due to the existing SSSI designation at Mylett Farm, and is a
significant issue in terms of the viability of undertaking realignment at this site. The need to
undertake realignment will need to be considered in relation to the conservation objectives and
interest features of the site, and whether it would be of overall benefit to the SSSI and the
habitats/species that it supports.

However, even if realignment was not considered to be acceptable in the short term, it would not
necessarily discount the site altogether, and the situation may need to be reviewed in the medium
or long term instead. If, for example, increased overtopping was gradually changing this part of
the SSSI from a freshwater to a saline habitat, it may be that changing the site to a saline habitat
at a later date would be acceptable, even if it were not so at present. At this stage it is important
to understand the current value of the site as a freshwater habitat so that a judgement can be
made as to whether this change would be acceptable.

Mylett Farm, also scores slightly lower than Mwche Farm in the short term because there is
likely to be a need to improve the connections between the land and sea in order to increase the
amount of tidal flooding on the site. If this were to involve connecting the drainage channels to
the salt marsh fronting the wall this could have an impact on these marshes, and would need to
be considered as part of a more detailed technical investigation.

At this stage it is concluded that there are no immediate showstoppers within the high-weighted
criteria that should discount either of the sites. It is likely that Mwche Farm would be a less
complex short-term option in terms of existing nature conservation designations, and Mylett
Farm may be more suitable in the medium or long term. However, it is recommended that both
sites should still be taken forward for further assessment based on these criteria. The key issue to
resolve at Mylett Farm is the short term acceptability of the change to the SSSI and freshwater
BAP habitats.

6.3.1.3 Scores according to medium and low weighted criteria

The key issues affecting the score for Mwche Farm for the short term, medium-weighted criteria
are the issues with the current operation of the farm (as indicated by informal discussions with
the landowners). The fact that the site is already in Tir Gofal also counts against it, as does the
issue of it not showing as extensive a relict creek system compared to Mylett Farm.

In the medium term both sites score better and increase by similar amounts, but Mylett Farm still
scores higher than Mwche Farm. This increase is associated mainly with predicted changes in

48



Identifying Biodiversity Opportunities to Inform the Shoreline Management
Review (SMP2) — Carmarthen Bay Estuaries

local policy. In the long term, the Mylett Farm score drops significantly because of the issues
associated with the sustainability of the realignment of the site, whereas the Mwche Farm scores
much higher for the same reasons. In considering the viability of pursuing either one or both sites
for realignment it is strongly recommended that the long term objectives of the project be
considered, as this is likely to have an influence on the selection of the site.

There is little to separate the scores for both Mwche and Mylett Farms for the low importance
criteria, although again Mylett generally scores a little better overall. The main reason for the
increase in the scores between the short, medium and long term is the increased flooding of both
the sites with sea level rise, which is likely to increase their value as realignment areas. The low
importance criteria do not specifically recognise the sustainability of the habitats created as a
significant issue; this has been addressed in the medium importance criteria. The significant drop
in scores for the Mylett Farm site for the long term reflects this issue instead.
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7 COST ASSESSMENT

As both sites are considered potentially suitable for managed realignment, indicative costs have
been developed for taking forward schemes. These have been separated into Engineering and
Farm Viability cost assessments. An overview of approximate costs of such a scheme, potential
savings arising from not having to defence the current defence line, how income generated from
the land would be affected (Section 7.2) and an estimate of cost per hectare of saltmarsh/mudflat
created is provided for completeness (Section 7.3).

7.1Engineering costs

The objective of this section is to develop high-level indicative scheme cost estimates to
facilitate informed discussions regarding the viability of these sites for potential realignment.

This section provides indicative scheme cost estimates and advice on price inflation in the
context of the construction industry, to assist in the projection of construction costs for schemes
which may be included in a strategy of medium- to long-term shoreline management.

7.1.1 Mwche site

In developing a scope of works for this site it is assumed that the construction of a new flood
defence embankment around the perimeter of the site will not be necessary. LiDAR cross-
sections indicate that there is a secondary embankment to the rear of the site which will maintain
the existing standard of flood defence. Its is also assumed that the breaching of the existing flood
defence will not result in the tidal inundation of an area which extends significantly beyond that
which is intended for the regeneration of salt marsh. The following outline indicative
engineering approaches which have subsequently been economically appraised.

e Breach existing flood defences.

The existing flood defence fronting onto the salt marsh will be breached at specific
locations to allow tidal inundation of the reclamation site. Aerial photographs of the site
have been studied in order to identify suitable breach locations based on the courses of
the relict ditches which are visible. Three breach locations have been selected at points
where the relict creeks meet the flood defence embankment.

For cost purposes, the total width of the flood defence breach has been estimated using
the English Nature formula which is referred to in the CIRIA (C628) report entitled
“Coastal and Estuarine Managed Realignment — Design Issues”.

The costings have allowed for the placement of rip-rap type protection of the breaches to
mitigate erosion at the edges of the breach and provide some short-term stability to the
remaining sections of embankment. It is considered that the placement of large
blockstone in these areas will not be necessary as it is not the intention to provide long-
term erosion protection at the breaches.

It has been assumed that material excavated to create the breaches will be placed on the
rear flood defence embankment, which will become the new permanent flood defence
structure.

e Excavations in reclamation site to reinstate relict ditches.
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It has been assumed that excavation will be required along the alignment of the relict
creeks to provide connectivity with the breaches in the flood defence embankment.
Costings have been included for 600 metres of creek excavation in the reclamation area.

e [Excavations in existing salt marsh area to connect breaches to existing creeks.

Cross-sections through the Mwche site and the frontal salt marsh area indicate that the
elevation of the existing salt marsh is generally higher than the ground level within the
reclamation site. In order to ensure that the tidal flooding frequency of reclamation sites
is conducive to the creation of salt marsh, costings include some works within the
existing salt marsh to connect reinstated relict creeks to established salt marsh creeks, and
thenceforth to the sea.

A slightly higher rate for excavation is allowed for in the salt marsh area, based on the
assumption that a salt marsh is a very sensitive site for undertaking such works, and
therefore greater precautions and stricter control would be required.

e Installation of land drainage connecting to reinstated creeks.

Other managed realignment sites in the UK, such as at Orplands A, which was thought to
resemble both the Taf sites, have poor land drainage which is considered to be a
contributing factor to the generally unsuccessful establishment of salt marsh plants.

Therefore the installation of basic land drainage is allowed for in the proposed
realignment site. For costing purposes it is assumed that a French drain system could be
installed in the areas of land between the reinstated creeks, with pipes connecting the
central trench to the creeks.

¢ Installation of flap valves and headwalls to prevent tidal inundation of neighbouring
sites.

A number of drains and a small watercourse flow into the Mwche site from the
surrounding areas. It will be necessary to ensure that tidal inundation of the realignment
site does not surcharge these watercourses, which could cause flooding problems at
neighbouring sites. From OS maps and aerial photographs of the site, it is estimated that
there are 4 such watercourses which could lead to tidal inundation of upstream areas.

To mitigate this risk, it is assumed that each watercourse would require the construction
of a headwall and flap-valve in order to contain tidal inundation within the desired site
boundary.

7.1.2 Mylett site

The main difference in the potential scope of works for the Mylett site is that breaching the
foreshore defences will expose significant areas of improved grassland and some residential
properties to tidal inundation. It is likely that a new set-back defence will be required to maintain
the standard of protection to the land to the east of the new salt marsh. There is an existing
embankment at the rear boundary of the site, however this embankment is estimated to be some
1.5 metres lower than the foreshore defences.

The economic viability of breaching the existing defence and constructing a new flood defence
would need to be considered in a more detailed economic appraisal. To facilitate this analysis, an
estimate of the engineering costs associated with the flood defence is provided as a stand alone
works item.

Based on working experience in similar coastal areas, it may not be feasible to carry out
realignment works and construct a new flood defence structure in one working season. Therefore
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it is appropriate to consider the flood defence works as a scheme in its own right, with activity
costs such as contractor mobilisation and preliminaries incorporated into the overall scheme cost.

7.1.3

Construction of a new flood defence embankment.

The Mylett site cross-sections have been studied to assess the scale of the works
associated with maintaining the existing standard of flood defence afforded to the
surrounding land. It is possible that with set-back defences, the overall height of the
embankment could be reduced due to a less aggressive wave climate in the reclamation
site. However, at this stage a precautionary approach has been taken assuming that the
existing embankment around the perimeter of the site would need to be raised by 1.5
metres in order to match the defence level of the existing embankment which fronts onto
the salt marsh.

Using aerial photographs of the site it is estimated that the length of the new flood
defence would be approximately 1.8km. Based on these figures we estimate that it would
be necessary to import around 16,200m’ of material to construct the new flood defence.

For the costing exercise it is assumed that the embankment will be constructed using a
graded, cohesive material. Such material could be a by-product of the quarrying process
and therefore local quarries could be a suitable source.

The duration of such a scheme would be governed by the rate at which appropriate fill
material could be delivered to the site. In order to generate a ball-park estimate, it would
be reasonable to assume that the site would expect to receive 20 deliveries per day.

Based on this delivery rate, and assuming that each lorry delivers 10m’ of material, it is
estimated this would take 17 weeks to deliver the required amount of material to the site.
A precautionary approach is recommended in the development of high-level costs, and
would therefore advise prudence by assuming that the construction of the flood defences
would take place over two years, as it would need to be programmed around the strict
working periods likely to be stipulated for potentially ecologically sensitive areas such as
the Taf Estuary.

Realignment Works

It is envisaged that the realignment works will be largely similar to those specified in
Section 7.1.1 for the Mwche site, albeit on a slightly larger scale to reflect the difference
in area between the two sites. In particular, the Mylett site does not have as much extant
land drainage as the Mwche site. Therefore the costs of installing land drainage at Mylett
will be significantly higher than the cost associated with this item at Mwche.

In summary, the outline scope of works is as follows:

0 Breach the existing flood defence (again, the approximate width of the breach is
based on the English Nature formula).

0 Excavations to reinstate relict ditches in the reclamation site.
0 Excavations in the salt marsh to connect to the existing creek network.

Installation of land drainage.

Supporting studies

Ground Investigation
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As there are no major formal works envisaged at the Mwche site, an intrusive ground
investigation would not be required. It is recommended that a cost allowance of £5,000 is
made for a comprehensive desk study of the site.

It is recommended that a similar study is undertaken to accompany the realignment works
package at the Mylett site. However, the construction of a new flood defence would
require a full intrusive ground investigation along the alignment of any new embankment.
It is recommended that a cost allowance of £30,000 is needed for such an investigation.

e Modelling Costs

At this high-level stage, the precise scope of modelling work which would be required for
these sites is not clear. It is likely that studies would primarily focus on the sediment
transport and geomorphologic impacts of the schemes, with some analysis, to a lesser
extent, concerning any changes to flood risk. For a strategic cost allowance, a sum of
£25,000 should be allowed for each site.

7.1.4 Projectrisks
e [nformation on Construction Costs

The cost estimates derived in this exercise are baseline costs for 2008. Currently,
inflation guidelines are followed which suggest that a 5% increase per year should be
applied to the baseline costs. However, it is worth noting that inflation in construction
costs is sensitive to a number of economic factors and can vary significantly, especially
when considering schemes in the context of a long-term time horizon.

e Supply of Embankment Material

Due to the volume of material which will need to be imported to construct the new flood
defence embankment at Mylett, any uncertainty in the guarantee of a steady supply of
suitable material could represent a significant project risk.

If a suitable source cannot be located within a practical distance from the site, then it may
be necessary to consider an alternative form of construction for the embankment. For
example, this could involve constructing the embankment using material which is
available locally, such as colliery spoil, and using sheet-piles to create a structural core.

e Quantification of Risk in the Cost Estimates

A risk contingency for the potential schemes is recommended in the “Flood and Coastal
Defence Project Appraisal Guidance (FCDPAG) 3: Economic Appraisal Supplementary
Note to Operating Authorities” (March 2003). The document recommends a risk
allowance of 60% of the overall costs for strategy studies such as this, which precede any
detailed site investigations or the development of an outline design.

7.1.5 Engineering cost summary

Table 7.1 outlines the scheme cost estimates associated with the realignment options for the
Mweche and Mylett sites on the Taf Estuary.

Table 7.1 Overall scores for each site and breakdown by weighting
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Mwche Site Mylett Site Mylett Site
Item Realignment Realignment Flood Defences
Works Works
Pre-Construction
Consultant Design Fees £15,000 £17,000 £42,000
Modelling Costs £25,000 £25,000 £25,000
Ground Investigation £5,000 £5,000 £30,000
Sub-Total £45,000 £47,000 £97,000
Construction
Client Costs To be applied. To be applied. To be applied.
Consultant Costs £28,000 £28,000 £56,000
Construction Costs £294,000 £344,000 £846,000
Construction Total £322,000 £372,000 £902,000
EnV|ronmenézra]lhl\e/1I:]tLgea::]|gztsé To be applied. To be applied. To be applied.
Compensation/ Land Purchase To be applied. To be applied. To be applied.
Sub-Total (without risk £367,000 £419,000 £999,000
contingency)
Contingency (Opt. Bias at 60%) £220,000 £251,000 £600,000
Inflation (5% p.a.) To be applied. To be applied. To be applied.
Future Costs To be applied. To be applied. To be applied.
Other (Legal Fees) To be applied. To be applied. To be applied.
TOTAL £587,000 £670,000 £1,599,000

It should be noted that, as current defence maintenance figures are not obtainable for the two
sites (though are not seen to be of annual significance) the potential savings of not having to
maintain the defence in their current position require more focused analysis at this time.
However, Table 7.1 clearly demonstrates that there is a reasonable cost involved should a
managed realignment scheme be initiated. Shepherd et al (2005) reviewed a number of sites to
better understand the potential maintenance costs of realignment schemes in Essex and how
these defences need to be maintained at a satisfactory level. That report stressed the uncertainty
over the costs of maintaining the non-realigned defences and cited some examples which are
used here for comparative purposes. For example:

1. The Environment Agency estimates the cost of maintaining the Humber flood defences at
£1,200/km/yr (Edwards, 2002, personal communication). This figure was compared to other
maintenance costs identified and found to be considerably lower than the majority of figures
suggested.

2. The highest maintenance costs were £5,000 km/yr (e.g. Bowers, 2000, cited in Dickie and
Pilcher, 2001; NRA, 1992b, cited in King and Lester, 1995).

Based on these findings, it may be prudent for the two sites for the higher value of £5,000 to be
applied to provide a conservative estimate.

7.2Farm viability assessment
7.2.1 Overview

This section provides a brief review of the likely impact of flooding of land at Mylett and
Mwche Farms on long term farm viability. This assessment has been undertaken to inform the
likely economic cost and implications on the management of the farms if a managed realignment
scheme is taken forward.

The assessment is based on interviews conducted by phone with the Mr Morse of Mylett Farm
and Mr and Mrs Morris of Mwche Farm in February 2008.
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Information gathered in the interviews included total farmed area, ownership, livestock
management, land uses, marketable products and grant aid under the Tir Gofal scheme. The
interviewees were not asked to provide financial data such as net profitability and incomes as
this was considered too intrusive at this stage of the project. Instead, information provided was
related to standard farm costing data presented in the Agricultural Budgeting and Costing Book
(No.65 — Nov 2007) produced by Agro Business Consultants Limited.

Farm data was analysed in relation to two key aspects of farming economics:
Gross Margin

This is the revenue of the farm minus its variable costs. The latter are direct or enterprise costs,
such as feed, vet bills, fertiliser etc, in contrast to fixed costs which include items such as rent,
labour and depreciation. The concept of gross margins has become established in farm
management accounting because it simplifies the multitude of farm sizes and types into a “unit of
production basis’. It is important to note that since gross margins do not include a farm’s fixed
costs they should not be equated with total farm income or profitability.

Standard Man Days (SMDs)

The Standard Man Day (SMD) system is used to provide an estimate of the farm labour
requirement and, hence, the impact of a reduction in livestock numbers or farmable area on the
workforce. A labour unit of one person working 2,200 hours per year equates to 275 SMDs.

Tir Gofal Scheme

Both realignment sites are within Tir Gofal, an agri-environmental payment scheme that
encourages low stocking densities and seasonally restricted grazing. It is designed to preserve the
marshland vegetation and ecology and avoid the use of artificial fertilisers and pesticides. The
Tir Gofal agreements have only five more years to run and so payments are not included in the
calculations of gross margin.

7.2.2 Assessment
Mylett Farm

Mylett Farm comprises three holdings owned by the Morse family, totalling around 200 ha,
which are managed as one enterprise. The realignment site is one of those holdings and
comprises 56.56 ha.

The three holdings are almost entirely under grass, apart from 3.4 ha of oats and peas on the
upland, grown for feed. The farming operation is simple, based on spring-purchased yearling
male calves (stores) for grazing and finishing on summer pastures. The total number of cattle on
the three holdings is typically around 200 in any year and, of these, 100 are grazed on the
realignment site at a stocking density of 1.75 head/ha. This is low by UK standards where the
norm is 4.3 to 4.5 head/ha and is due, in part, to the Tir Gofal agreement.

The typical gross margin (excluding Tir Gofal payments) per male (steer) store is £167 per ha, so
that the total gross margin for a 200 store enterprise is around £33,400. The labour requirement
or SMD equivalent per store animal is 1.75 days or 350 days for a 200 head herd. This equates
to a labour requirement of 1.3 man years which one farmer can normally fulfil through overtime.

If the existing grazing marsh becomes salt marsh the stocking density is likely to be reduced to
0.7 — 1.0 head/ha, according to recommendations in Defra’s and Environment Agency’s
Saltmarsh Grazing Manual. This would reduce the herd size grazing the marsh from 100 head to
40 or 50 head and the total farm herd from 200 head to 140 or 150 head. Assuming a herd size
of 145 head, the gross margin would be reduced to £24,215 at today’s revenue and costs; a
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reduction of 27.5%. In terms of labour, the farm would require only 253 man days per year,
which is 0.9 man years. Mylett farm would, therefore, become marginal to being a part time
enterprise.

Mwche Farm

Mwche Farm consists of 101 ha of upland and 80 ha of saltmarsh (owned by the Morse family)
and 23.52 ha of freshwater grazing marsh at the realignment site rented on a 30 year agreement
from the National Trust (to 2028).

The farm has a pedigree beef suckler herd, supplemented by heifers bought in for insemination
and typically has 75 adult cows and 100 — 150 young stock in any year. There is also a pedigree
sheep flock of 800 early lambing ewes that produce around 1500 lambs per year. Some of these
are sold at a premium as saltmarsh lamb. Under the Tir Gofal agreement ten cattle are grazed on
the realignment site from April to June and 340 sheep (14.5 ewes/ha) from June to February. On
the upland areas there are 20 ha of arable feed crops.

The gross margin of the pedigree suckler herd is estimated to be around £15,000. The gross
margin of the sheep flock is estimated to be around £30,000, taking into account the saltmarsh
lamb premium. The labour requirement of the suckler herd is around 300 SMDs or 1.1 men/year
and of the sheep flock 448 SMDs or 1.6 men/year. The arable crops require a further 0.2
men/year, so that the whole farm labour requirement is just under 3 men/year, which is reflected
in the fact that Mr and Mr Morris’ own labour is supplemented by a full time stockman.

If the existing grazing marsh becomes salt marsh the stocking density is likely to be reduced to
0.7 — 1.0 head/ha for cattle and 5 - 6 ewes/ha. The greatest impact will be felt in the sheep flock
as the grazing capacity of the marsh will be reduced from 14.5 ewes/ha to 5.5 ewes/ha. This
means that the current grazing marsh flock of 340 ewes would be reduced to 129 ewes, reducing
the whole farm flock by 26% from 800 to 590 ewes, and the gross margin from £30,000 to
£22,200. Similarly, the beef herd, although less dependent on the grazing marsh, and would be
reduced by around 10 adults and the gross margin from £15,000 to £12,000. Mwche’s labour
requirement would be reduced from 3 men/year to 2.1 men/year, necessitating the redundancy of
the full time stockman.

7.3 Environmental quantification of scheme benefits
7.3.1 Carbon sequestration

The quantification of scheme benefits should encompass all relevant social welfare gains that can
be assigned to the introduction of the new investment. However, there is an ever present danger
of double counting inherent in such exercises. In the case of managed realignment for both sites,
extension of the area of intertidal habitat will provide enhanced carbon and nutrient storage
capacity and hence improved water quality in the Taf estuary, as well as providing
landscape/amenity, recreation and biodiversity/habitat benefits.

Carbon credits can be generated from the creation of habitats that sequester carbon and used to
offset taxes on greenhouse gas emissions imposed by the Kyoto Protocol. Various figures have
been suggested for the monetary value that may be placed on carbon credits, two possible
approaches exist.

(1) An estimation (in monetary terms) of the environmental damage done per tonne of carbon
equivalent emitted into the atmosphere - the “damage cost avoided” by storing rather than
releasing a given quantity of carbon equivalent units.
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(2) Based on the price of pollution permits to represent the economic value of the likely carbon
abatement costs incurred by polluters — relates to the abatement costs avoided per tonne of
carbon stored.

In this case, the first approach should be taken forward in any future analysis with a cost of £7/tc
which is at the lower end of estimates (Pearce, 2003; Tol et al. 2000).

7.3.2 Value of created intertidal habitat

Many of the values that intertidal habitats provide in terms of, for example, recreation, are
difficult to quantify in monetary terms. Moreover, few studies have quantified these benefits and
those that have suffer from ‘limited transferability’, i.e. many studies value wetlands and
intertidal habitats in their own right which do not equate to a price per hectare value. A summary
of values (taken from Shepherd et al 2005) for composite environmental habitats are shown
below:

Table 7.2 Values for environmental composite habitats (from Shepherd et al 2005)

Study Quoted Value £/halyear

Brooke (1992) £18,500/halyr (1992) 22,920

Constanza et al (1997) US$9,990/halyr (1004) 7,752
WWEF (2004) (function) US$907/halyr 614
Woodward and Wui (2003) US$306/acrelyear (1990) 574
WWF (2004) (Wadden Sea) US$211/halyear (2003) 122

Due to the variability of figures used in the literature (Table 7.1), a range of conservative figures
(£122-574.ha/yr) may be used for the Carmarthenshire estuaries. It is not the purpose of this
study to undertake a full cost:benefit analysis, though it is clear that CBA of managed
realignment schemes should be undertaken so that the potential cost of realignment can be better
understood at the two sites. This will require better information on likely costs and benefits,
particularly the ‘average’ capital costs for realignment, the effect of sea level rise on
maintenance and replacement costs of existing defences and the monetary value of the benefits
that may be received from intertidal habitat creation. Discussions on latest saltmarsh valuations,
being undertaken by the Environment Agency (Bill Watts) is recommended during any follow up
studies.
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8 CONCLUSIONS & RECOMMENDATIONS

8.1Conclusions

Overall, it is concluded that both sites should be considered suitable as candidates for managed
realignment in the medium to long term. However, there are a few issues that may cause
concern, including:

e Low flooding potential under existing environmental conditions due to site elevation.

e The likely acceptability of the impact of habitat change from priority UKBAP grazing
marsh habitat to other habitat type. There are particularly issues at Mylett Farm, which
forms part of the Laugharne Pendine SSSI.

e Potential impact on important and sensitive species that may be present on the sites.
e Flood risk outside of the site, particularly at the Mylett Farm site.

e Potential impact on important heritage features at both sites, namely the frontal sea
defences.

e Landscape change in Areas of Historic Landscape Interest.
e Resistance by the landowner at Mylett Farm and the tenant at Mwche Farm to change.

e Replacement of the grazing marshes by saltmarsh at Mylett and Mwche Farms would
result in lower stocking rates and significant losses of farm income. Mylett would
become marginal to being a part time enterprise while Mwche would have to shed one
third of its work force.

e Realignment costs for Mwche (£587,000) and Mylett (£670,000) are estimated whereas
flood defence scheme at Mylett is estimated to be circa £1.6million.

Although the multi criteria analysis is not intended to give absolute scores, both sites show
positive overall scores with little to distinguish between them. In the short term, Mwche Farm
rates slightly better due to the lack of designation at this site. However, Mwche Farm compares
less favourably as the current elevation of the site is higher than Mylett in relation to the tidal
frame, and would only be flooded on the highest spring tides. In the medium term, Mylett Farm
and Mwche score the same overall. In the long term, the Mwche Farm site is likely to be the
preferred site mainly due to site elevation.

8.2Recommendations

The key risks to the project and aspects that need to be given consideration at a subsequent stage
of assessment are identified as being:

e The local impacts of the realignment on the estuary immediately around the site and on
the system as a whole. Including a hydrodynamic modelling as part of a detailed design
phase of work to fully investigate impacts of realignment.

e Detailed topographic survey of the sites, concentrating upon creek networks and their
gradients.

e Botanical surveys to determine floral composition of both sites and their significance as
grazing marsh habitats,
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Protected species surveys, specifically for water vole and otter, but may need to be
extended to include other species such as reptiles and amphibians; and

Summer and winter bird surveys to determine the value of the sites for wintering and
breeding birds.

Prediction of the number and level of inundation at each site, and the likely success in
creation habitat over the short, medium and long term.

The objectives for the long-term sustainability of any habitats created, particularly with
respect to the loss of existing grazing marsh habitat and impacts on existing fauna.

Detailed assessment of landscape and visual impacts following creation of realignment
schemes.

A full intrusive ground investigation along the alignment of any new embankment.

Detailed coastal hydrodynamic modelling exercises are needed.
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APPENDIX 1: POLICY, LEGISLATION AND GUIDANCE

The relevant legislative, policy frameworks and guidelines for managed realignment are
summarised below.

Managed realignment guidelines
Defra

Defra Flood Science & Research has set out ‘Guidance on design and implementation of
managed realignment (FD2413)’ which sets out information for designers and managers to:

e “improve the design and implementation of coastal and estuarine managed realignment
projects and estuarine managed realignment projects;

o facilitate the wider and correct use of managed realignment ;

e increase stakeholder confidence in managed realignment as an option for flood
management;

e encourage more sustainable design and construction for flood management; and
e help conserve and enhance natural coastal environments”.

The final report ‘FD2413/TR: Coastal and Estuarine Managed Realignment - Design issues’ is
divided into three parts where Part I explains the objectives of Managed Realignment schemes
and provides a general background with consideration to success and failure criteria. Part II
considers whether Managed Realignment is appropriate for a particular site, and discusses how it
might be delivered with the decision process that leads to a preferred approach. Part III provides
technical guidance on designing and implementing Managed Realignment schemes.

CIRIA

The CIRIA report ‘C628 Coastal and estuarine managed realignment - design issues’ by DJ
Leggett, N Cooper & R Harvey (2004) provides guidance on the design and implementation of
managed realignment including sections on opportunity identification and case studies.

Policy frameworks
Shoreline Management Plans

Shoreline Management Plans (SMPs) set out the strategic framework for the development of
sustainable policies for coastal defence based on natural process behaviour. They “provide a
large-scale assessment of the risks associated with coastal processes and present a long term
policy framework to reduce these risks to people and the developed, historic and natural
environment in a sustainable manner” (Defra, 2006). The four shoreline management policies
available to shoreline managers are “hold the existing defence line”, “advance the existing

29 ¢

defence line”, “managed realignment” and “no active intervention”.

Halcrow (2002) found that managed realignment was proposed in 39 out of the total 1,100
management units suggesting that SMPs have “been of limited effectiveness in bringing forward
managed realignment, since only a small number of sites (about 3% of management units) were
identified”. Halcrow (2002) also suggest that the areas where managed realignment has been
considered or implemented are generally low-lying areas such as the Humber, Wash, Essex and
Solent estuaries.
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The proposed sites are covered by the Carmarthen Bay SMP sub-cell 8c: Worms Head to St.
Govan’s Head under Coastal Process Unit (CPU) 4 - Laugharne Burrows to Kidwelly. The SMP
for the frontage proposes a number of short term and long term policies for different sections of
the CPU ranging from hold the line and do nothing for short term and hold the line; do nothing;
and retreat for the long term.

Catchment Flood Management Plans

A Catchment Flood Management Plan (CFMP) is a policy document for the catchment wide
management of flood risk. It looks at a 50 to 100 year timeframe, attempting to identify the
measures required for successful and sustainable flood risk management within that timeframe.
A CFMP typically stakes up to 2 years to complete, comprising of four phases: inception;
developing catchment understanding; developing and appraising flood risk management policies;
and dissemination.

The relevant CFMP for the proposed site is the Loughor to Taf Catchment Flood Management
Plan. Although CFMPs do not consider coastal flooding, the Loughor to Taf CFMP will aim to
ensure that its policies are complementary to those of the relevant SMP2. The plan is currently at
Scoping Stage, with the Draft Scoping report due to be issued for consultation on 7th September
2007 (Environment Agency pers comm.).

River Basin Management Plans

The Environment Agency has a leading role in implementing the Water Framework Directive
(WFD) of which one method is in creating River Basin Management Plans (RBMP). RBMPs
aim to set out how the water environment will be managed by providing a framework for more
detailed decisions to be made.

Each RBMP will include “information on the characteristics of the River Basin District, a
summary of the significant pressures and impacts upon water bodies and the economic analysis
of water use, and a summary of the programmes of measures required for the River Basin
District to achieve Water Framework Directive objectives” (Environment Agency, 2006). It is
also stated that the WFD introduces six-year cycles of planning and action. In the first cycle, the
key deadlines are to publish RBMPs by the end of 2009 and to achieve the objectives set out in
these plans before the end of 2015.

Consents

Each scheme differs in the type of consents needed. However, those consents that are likely to be
required for implementing a managed realignment scheme include:

e Coast Protection Act approval

Part 2 of the Coast Protection Act 1949 (CPA) (55) covers certain activities on, under or
over the seashore and sea bed that cause or are likely to cause obstruction or danger to
navigation.

e Environmental Impact Assessment (EIA) / Appropriate Assessment

Many activities which require consents may also require EIAs in support of the
proposals. The requirement for an EIA was brought into force through the EIA Directive
and applies to activities in or near environmentally sensitive sites which could adversely
impact the environment. If an activity is deemed likely to have a significant effect on a
side designate under the EU Habitats or Birds Directives, then it is subject to an
Appropriate Assessment.

e FEPA licence
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Part 2 of the Food and Environment Protection Act 1985 (FEPA) (63) deals with
activities that are associated with a range of construction and disposal activities,
including placement of structures on the sea bed, deposits in the sea or on/under the sea
bed, and burial at sea.

Harbour Authority Consent

The Harbours Act 1964 (64) covers the development or redevelopment and management
of a port or harbour in Great Britain. Most of the powers necessary to enable a harbour
authority to carry out works can be provided by a Harbour Revision or Empowerment
Order — this includes those that would otherwise need a separate licence under separate
conditions.

Land Drainage consent

Works that are undertaken on or near a watercourse or flood defence is subject to Land
Drainage consent from the Environment Agency.

Planning permission

Where works straddle the shoreline, the terrestrial planning system is also involved in the

consents procedure. Local Authorities have jurisdiction to the mean low water mark
(MLWM).
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APPENDIX 2: FIGURES

66



Identifying Biodiversity Opportunities to Inform the Shoreline Management
Review (SMP2) — Carmarthen Bay Estuaries

Figure la
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Figure 1b
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Figure 1c: Mwche Farm site Cross Section 1

Mwche Site Profile - Section 2

Flood Bund

SECTION 1

Figure 1d: Mwche Farm site Cross Section 2
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Mwche Site Profile - Section 3

High Ground

Flood Bund

Saltmarsh Mwche Site

Figure 1e: Mwche Farm site Cross Section 3

Mylette Site Profile - Section 1

Flood Bund

Flood Bund

Figure 1f: Mylett Farm site Cross Section 1
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Mylette Site Profile - Section 2

Flood Bund

Saltmarsh Mylette Site

Figure 1g: Mylett Farm site Cross Section 2

Mylette Site Profile - Section 3

Flood Bund

m(AOD)

Mylette Site

Figure 1h: Mylett Farm site Cross Section 3
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APPENDIX 3: CONSULTATION QUESTIONNAIRES
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Identifying Biodiversity Opportunities to Inform the Shoreline Management Review (SMP2) -
Carmarthen Bay Estuaries
Client: Countryside Council for Wales

Project Overview

Atkins Ltd were commissioned by Countryside Council for Wales (CCW) in March 2007 to evaluate

the potential for coastal habitat recreation in the Taf Estuary.

A primary steer for habitat creation in the estuary is related to Shoreline Management Plan (SMP)
policy. The aim of this project is to provide further information to support policy decisions that will be

made in the next SMP.

SMPs are high level documents that form an important element of the strategy for flood and coastal
defence. The output of the plans is a combination of sustainable policies for management of discrete
lengths of coast over short, medium and longer terms (up to 100 years). The revised guidance for SMPs
by Defra clearly sets out to ensure that the next generation of SMPs include an assessment of the

impacts of shoreline management policies on biodiversity.

The next SMP for the area is in the preliminary development stage. This study can therefore feed
directly into its development from an early stage. By informing policy development this project sets
forward a proactive approach to safeguarding coastal habitats in the future in an era of rising relative

sea level rise. Such considerations should then form an important element of future policy formation.

CCW seek to examine some of the biodiversity opportunities in the Taf Estuary as presented in a
separately commissioned study by Bristow and Pile (2002). This study investigated the evolution of
estuarine morphology and consequences for management of Carmarthen Bay estuaries. This has led to
the identification of two sites adjacent to the Taf Estuary, which may have potential opportunity for
future biodiversity gain. These sites are presented in Figure 1 and Plates 1 & 2 and form the focus of

this study.

What the Project Seeks to Deliver

The project is split into two phases. The first phase involves gathering baseline information of the two

identified sites. This includes physical information such as sediment characteristics and accretion
processes. Recommendations will then be made for each site including whether it is suitable for habitat
creation. If one or both of the sites are deemed suitable for further consideration, the second phase of
work shall proceed in 2008. This will briefly examine the economic, social and environmental

sustainability of the two sites for potential future schemes.

Approach to the Work

The current phase (phase 1) of the work is underway. A site visit took place on 31 May 2007 where the
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baseline physical characteristics of the two potential sites were gathered. To support this phase of work,
a questionnaire has been devised (see page 5) in order to allow landowners / tenants and other relevant

stakeholders to communicate their thoughts on the sites and on any ideas they may have.

Deliverables and Key Dates

Phase 1 deliverables:
e Site visit to the Taf Estuary: completed 3 May 2007
e Interim Progress Report: submitted to CCW March 07
e Phase | recommendations and draft report: 30" November 2007
e Phase | final report: 24™ December 2007

Should Phase 2 commence, the following deliverables would be produced:
e Phase 2 draft report: 31* January 2008
Phase 2 final report: 28" February 2008

Contacts

Nicola Rimington, Contract Manager Neil Cousins, Project Manager
Countryside Council for Wales (CCW) Atkins Ltd

7 Castleton Court Chadwick House

Fortran Road, Birchwood Park

St Mellons, Cardiff Warrington

CF3 0LT WA3 6AE

Tel:029-20772400 Tel: 01925 238326

Email: N.Rimington@CCW.gov.uk Email: neil.cousins@atkinsglobal.com

Mwche Farm site

Mylett Farm site

Figure 1: Location of potential sites
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Plate 1: Aerial view of the Mwche Farm site

Plate 2: Aerial view of the Mylett Farm site
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Landowner / Tenant Questionnaire
Please return completed questionnaire to Neil Cousins (see details on page 2) by 12 June 2007.
Name:
Address:
Background

This section of the questionnaire is to obtain valuable information that you have about your land and about how you
manage it.

1. How long have you owned / leased the land?

2. How s your land currently used? Please describe below with activities, timings and any other appropriate detail.

3.  Toyour knowledge, was your land used for any other purpose previous to its current use? Y /N

Please describe below.

Flooding and defence

This part of the questionnaire aims to gather information on any flooding which occurs on your land, how it is dealt
with and your views on sea level rise.

4.  Does your land flood tidally? Y/N

If so, how often? E.g. monthly.

5. Isyour land defended against tidal flooding? Y/N

If so, please can you describe the method of defence e.g. seawall. If not, please proceed to question 10.
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6. Who implemented the defence originally?

7. Who is responsible for maintaining the defence?

8. Have any repair works had to be implemented to maintain the defence? Y /N

If so, please can you describe the type of works, approximate dates and costs.

9. Are you satisfied with the level of protection the defence provides the land? Y/N

If not, what improvements would you like to make? Please describe below.

10. Are there any requirements in place that you must follow in relation to managing water levels on your land?

Y/N

If so, please provide details below.

11. Are you aware of national predictions for sea level rise? Y /N

12. Do you think that in the next 50 years, sea levels will rise by (please tick):
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0.5 mm / year

5mm / year

20 mm / year

100mm / year

Other (please indicate)

13. How do you think adaptation to predicted future sea level rise should take place (please tick)?
a. Remove existing defences to a new position inland
b. Build new defences to an increased height
c. Do nothing
d. Combination of the above (please indicate)

e. Other (please indicate)

Land management practices
The following section deals with future land management practices and predicted sea level rise.

14. What level of flooding would lead you to change your current land management practices? Please describe in
terms of level, frequency and duration.

15. Do you think it is important to manage predicted future sea level rise on your land? Y/N

Please provide your reasoning below.

16. Do you see managed flooding of land as an important strategy in the management of predicted future sea level
rise? Y/N

Please provide your reasoning below.

17. Do you see localised flooding of land as a means to reducing coastal defence costs in the area? Y /N

Please provide your reasoning below.
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18. Are you aware of the important ecological features present in the Taf estuary? Y/N
19. Would you like to understand these ecological features more? Y/N
20. Do you believe that managed flooding is necessary here to safeguard existing habitats? Y/N

Please provide your reasoning below.

21. Do you see promotion of flooding as a means of creating other environmental benefits? Y/N

Please provide your reasoning below.

22. Do you consider existing land use to be more important than habitats and species in the area?Y / N

Please provide your reasoning below.

23. Do you understand what the term ‘managed realignment’ means? Y/N

24. Do you agree that there is potential for managed flooding at the proposed sites in the Taf estuary? Y /N

Please provide your reasoning below.

79



Identifying Biodiversity Opportunities to Inform the Shoreline Management
Review (SMP2) — Carmarthen Bay Estuaries

25. Please state any other information you feel would be useful to our study below.

26. Would you like to kept updated on the project from CCW? Y/N
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Key Stakeholder Questionnaire
Please return completed questionnaire to Neil Cousins (see details in contacts on page 2) by 12 June 2007.

Background

This section of the questionnaire is for obtaining any extra information your organisation may have that could be of
use to the project. It is also for examining your views on flooding and safeguarding coastal habitats.

1.  Which organisation do you represent?

2. Please provide a summary of your organisation’s work in the area.

3. Please refer to Fig. 1 (showing potential site locations). Does your organisation hold any appropriate information
on this region regarding the aspects below? If not, please proceed to question 4.

Type of information Availability of information

Environment

Socio-economic

Historic information

Other

4. Do you think it is important to manage predicted future sea level rise in this region? Y/N

Please provide your reasoning below.

5.  Are you aware of national predictions for sea level rise? Y /N

6. Do you think that in the next 50 years, sea levels will rise by (please tick):
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0.5 mm / year

5mm / year

20 mm / year

100mm / year

Other (please indicate)

7. How do you think adaptation to predicted future sea level rise should take place (please tick)?
a. Realign the coast
b. Build new defences
c. Do nothing
d. Combination of the above (please indicate)

e. Other (please indicate)

8. Do you agree with the approach of safeguarding existing coastal habitats in the face of predicted future sea
level rise in this region? Y/N

If so, do you have any suggestions as to which strategies can be used to compensate this?

If not, please provide further explanation.

9.  What do you think is the best option for taking forward habitat creation in the estuary (please tick)?
a. Let existing defences degrade with long term increased flooding
b. Gradually set back defences to a new line
c. Remove defences altogether

d. Other (please indicate)

10. Do you think it is possible to restore or create environmental benefits in this region through implementation of
any such strategies, as suggested in your answer to the previous question? Y /N
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11. As outlined in the background information, we have identified two potential sites for investigation (see Fig. 1).
Do you think these sites have the right potential? E.g. in terms of location, size etc. Y/N

Please provide your reasoning below.

If you do not agree, please can you suggest other more suitable sites?

Potential Strategies
The remainder of this questionnaire aims to obtain your views on any particular ideas or issues you may have for
future management of the sites.

12. If these sites were to be taken forward for implementing a particular project, do you think there would be any
associated issues? Y/N

Please outline them below.

13. Should a realignment project be taken forward, do you see this as a means to reducing coastal defence costs in
the area? Y/N

&3



14.

15.

16.

17.

18.
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Would you like to see any other sites considered elsewhere in the area apart from those you may have
suggested in question 11? Y /N

If so, please state the locations of these and reasons why.

Do you think that appropriate funding is in place for any such strategies? Please state any funding streams you
are aware of that could apply here. Y /N

Have you or your organisation had any practical experience of such strategies in the area? Please state
location, timing, size and your view on the success of these schemes. Y /N

Please state any other information you feel would be useful to our study below.

Would you like to be kept updated on the project from CCW? Y /N
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List of Consultees & Questionnaire Respondents
(Consultation period 22™ May to 3™ August 2007)

Organisation Response Received
Bridgend County Borough Council v
Cambria Archaeology v
Carmarthenshire County Council v
City & County of Swansea X
Countryside Council for Wales v
Environment Agency Wales X
Glamorgan Gwent Archaeological Trust X
Ministry of Defence v
Mwche Farm Tenant v
Mylett Farm v
National Trust v
Neath Port Talbot County Borough v
Council

Network Rail X
Pembrokeshire Coastal Forum X
Pembrokeshire County Council X
Qinetiq X
RSPB v
Shoreline Management Partnership X
Tir Gofal X
Vale of Glamorgan Council X
Welsh Assembly Government X
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APPENDIX 4: MULTI CRITERIA ASSESSMENT MATRIX
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. High importance

Key:

Medium importance

MYLETT FARM

CRITERIA

a) Tidal Prism
Will changing the tidal prism affect sedimentation elsewhere? (-6 high
likelihood with severe effect, -3 high likelihood with moderate/low

severity, 0 unknown, +3 some possibility but consequence probably low,
+6 unlikely to have any effect)

b) Estuarine morphology

Will the site/scheme help to return the coast/estuary to a more natural’
profile? (-2 site was never part of intertidal, -1 negligible effect because
scheme is isolated, 0 information incomplete, +1 a few other realignments
planned in combination, +2 scheme is part of a strategic plan for the
estua

c) Wave Climate
Would the site be subject to intensive wave activity? (-2 strong wave
exposure, 0 moderate exposure, +2 low exposure).

Would flooding of the site alter wave climate of the estuary? (-6 high
likelihood with severe effect, -3 high likelihood with moderate/low
severity, 0 unknown, +3 some possibility but consequence probably low,

+6 unlikely to have any effect)

e) Surface elevation and gradient

Would all of the site flood during HW? (-2: <5%, -1: 5-10%, 0 unknown,
+1: 10-20%, +2: 20-30%)

Short term

+3
Given overall size of site in relation to rest of
estuary and the likely frequency of flooding,
no effect is likely at this stage. However,
realignment could result in changes to the
existing marshes in front of the sea wall.

-1
No current plans for other realignments in the
estuary

+2
Low exposure as majority of sea wall would
probably be left in place
+6
Thought to be unlikely due to the size of site
in relation to the estuary and the presence of
the old sea wall

-2
Would probably only flood on highest springs

Low importance . Not Relevant

SCORE
Medium term

0
The realignment could result in some

Long term

0
The realignment could result in some

erosion of the marsh to the front of the erosion of the marsh to the front of the

be connected with the realignment
itself or just sea level rise. Needs
further investigation.

+1
If ‘no intervention’ policies are
adopted across the wider area there
may be further realignment with
additional benefit

+2
Low exposure as majority of sea wall
would probably be left in place
+6
Thought to be unlikely due to the size

sea wall but it is uncertain if this would sea wall but it is uncertain if this would

be connected with the realignment
itself or just sea level rise. Needs
further investigation.

+1
If ‘no intervention’ policies are
adopted across the wider area there
may be further realignment with
additional benefit

+2
Low exposure as majority of sea wall
would probably be left in place
+6
Thought to be unlikely due to the size

of site in relation to the estuary and the of site in relation to the estuary and the

presence of the old sea wall

-1/0
Uncertain at this stage — requires
additional study to predict likely
position of tides with sea level rise

presence of the old sea wall

0/+1
Uncertain at this stage — requires
additional study to predict likely
position of tides with sea level rise

always inundated, -1: 30-50% always inundated; 0 unknown, +1: 15-30%

No flooding at all during low water

Would the site flood frequently during HW (-2: >450 inundations yr', -1: -2 -1/0 0/+1
<100 inundations yr'l, 0 unknown, +1: 100-200 inundations yr'l, +2: 200- As above As above As above
450 inundations yr’'

Will all of the site flood at LW during normal conditions? (-2: >50% +2 +2 +2

No flooding at all during low water

No flooding at all during low water

87



Identifying Biodiversity Opportunities to Inform the Shoreline Management Review (SMP2) — Carmarthen Bay Estuaries

always inundated, +2: >15% always inundated).

Does the site slope to sea from back to front? (-4: >50% grades away from
sea, -2 30-50% grades away from sea, 0 uncertain, +2: >50% grades to the
sea, +4: all of site grades towards sea )

+2

Is the gradient of slope gradual or stark? (-4: site gradient >7%, -2: site
gradient <1%, 0 unknown, +2: gradient of 1-2%, +4: gradient 2-7%)

) Sediments
Is there existing saltmarsh naturally developing in proximity to the site? (-
6 no natural development, -3 some but distant, 0 unknown, +3 some close
but small, +6 extensive diverse marshes nearby)

Would the site silt quickly (-2: 20-25mm yr', -1: <3mm yr”" , 0 unknown,

+4
Site does have gradual slope but whole site
still lies between MHW Springs and Neaps

+4
Should develop a range of habitats on
gradual gradient across site

+2
As sea level continues to rise the
shallow gradient could lead to some
habitats being ‘squeezed’ to rear of site

+6

Extensive mature marshes present in front of
sea wall.

+2

+2 +2

site will be completely constrained by existing topography, -2 over half of
site will be constrained, 0 still under discussion, +2 site partially
constrained, +4 site rises naturally to the rear, will evolve with sea level
rise)

g) Creek networks
Evidence of relict creeks (-4 no patterns visible, -2 fluvial/agricultural
drainage channel(s) present, 0 information not available, +2 limited creek
network visible, +4 extensive former creek network visible)

+1: 10-20mm yr' , +2: 3-10mm yr” Low due to existing levels of site and Low due to relatively high levels on Low due to relatively high levels on
likelihood of it only being flooded on highest the site the site
spring tides
Can the site be maintained (will it roll-back) with increased sea levels? (-4 +4 +4 -2 /-4

In medium term the elevation means
that it will evolve as sea level rise will
result in more frequent flooding

In short term the elevation means that it will
evolve as sea level rise will result in more
frequent flooding

Over the long term sea level rise and
shallow gradient could lead to site
being constrained and habitats being
squeezed to rear. Needs further study
to determine position in relation to sea
level rise

+4
Three main creeks visible from LiDAR data
with others branching across site

Will water be able to recede once the site is flooded — direct to sea and/or
creeks? (-2 new/additional drainage and connections will be required, -1
new connection to sea only, 0 uncertain, +1 connection already exists but
will need to be linked to drainage, +2 existing connection linked to
drainage already on site )
h) Water quality

Is there a history of pollution or contamination on the site? (-4 known
history and high remediation costs, -2 possibility of minor contamination
but not a barrier to retreat, 0 site investigation required, +2 some
agricultural chemicals in use, can be reduced prior to breaching, +4 no
history of contamination)

+1
Fairly shallow gradient across site but should
still drain to creeks and out to sea

2
Fields look as though they have been
improved using fertilizer. Contamination
thought to be unlikely as fields appear to have
been embanked and then left undeveloped

What is the water quality of the estuary like? (-2 very poor, - 1 poor, 0
average, +1 good, +2 excellent)

0
Unknown at present
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i) Nature Conservation
Level of environmental protection (-6 international SPA/SAC/Ramsar, -3
SSSI other national, 0 local, +3 partial designation, +6 no designations)

What will be the impact on the current site designation? (-6 major adverse

impact, -3 minor adverse impact, 0 no effect, +3 minor beneficial impact,
+6 major beneficial impact)
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-3

Site forms part of the Pendine Burrows SSSI

designation.
-3

Realignment would affect 2.4% of current site

area (54.19 of 2300.08ha). SSSI not

designated for any marine habitats. Could
potentially extend the adjacent Taf Estuary
SSSI.

Will compensation be required under the Conservation (Natural Habitats +6
&c) Regulations 19947 (-6 yes: for majority or whole site area, -3 yes: for
less than half site area, 0 not determined, +3 negotiation possible due to
low conservation value, +6 highly unlikely)

Will appropriate assessment be required under the Conservation (Natural
Habitats &c) Regulations 1994? (-2 yes: for majority or whole site area, -1
yes: for less than half site area, 0 not determined, +1 negotiation possible

due to low conservation value, +2 highly unlikely)

+2
There could be an effect on the SAC habitats
fronting the site, but likely that the project
would be proposed as being in connection
with the management of the site.

Site lies outside of European designations

-3
Site forms part of the Pendine Burrows
SSSI designation.
0
Realignment could still affect the
designated area, but may be more
acceptable in the medium or long term
if increased frequency of overtopping
was already altering the habitats on the
site. Could potentially extend the
adjacent Taf Estuary SSSI.
+6
Site lies outside of European
designations

-2
Likely to be of some importance for breeding
birds — but survey required to provide more
definite information

Existing conservation value (-4 Annex I listed European species, -2
BAP/species protected under the CRoW Act 2000, 0 unrecorded, +2
locally rare or low conservation species only, +4 no species of interest)

Potential impact on features of interest/protected species (-4 loss of 0

numerous species with high costs for alternative habitats or translocation, - Not yet determined — would need to be
2 some expenditure for on-site mitigation required, 0 not determined due considered in light of SSSI designation
to gaps in data, +2 some impact but mitigation not required, +4 no impacts
predicted)

0
Not yet determined — would need to be
considered in light of SSSI designation

-3
Site forms part of the Pendine Burrows
SSSI designation.
0

+6

Site lies outside of European

designations

0
Not yet determined — would need to be
considered in light of SSSI designation

+2
Although it would result in loss of existing
terrestrial SSST habitats, realignment would
create transitional habitats that could improve
site biodiversity

Will realigning the site improve the conservation value of the area? (-4
will result in a loss/change of more than one existing good quality
habitats/species, -2 will result in loss of one desirable habitat/species
without much biodiversity gain, 0 scheme not likely to have an effect, +2
biodiversity or habitat quality could be slightly improved, +4
biodiversity/habitat quality could be significantly improved)

+2
Although it would result in loss of
existing terrestrial SSSI habitats,
realignment would create transitional
habitats that could improve site
biodiversit

+4
Extensive marshes in front of sea wall

Proximity of extant salt marshes as a seed supply for new site (-4 no extant
salt marshes, -2 salt marshes removed from site locality, 0 not assessed, +2
limited or low diversity salt marshes nearby, +4 extensive diverse salt

marshes immediately adjacent to site
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0
Ongoing sea level rise would result in
a gradual change from transitional to
increasingly a salt marsh habitat.
Biodiversity benefits of the loss of
these transitional habitats are uncertain




Would this increase flood risk to economic assets? (-6 extensive
development at risk, -3 few properties and high grade agricultural land at
risk, 0 very few assets at risk, +3 low grade agricultural land/public
amenity areas only, +6 standard of flood defence improved)

Will there be a requirement for new defences? (-6 high cost defences
required to 1:200yr standard, -3 lower cost defences required to 1:100yr
standard for more than half of site, 0 low cost defences required to 1:50yr
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0

More grazing land and some farm buildings to
the rear — but latter appear to lie above the Sm

contour
0
Upgrade of existing embankment to low
standard of defence. Low-lying farmland

0
More grazing land and some farm
buildings to the rear — but latter appear
to lie above the Sm contour
0

0
More grazing land and some farm
buildings to the rear — but latter appear
to lie above the Sm contour
0

standard for more than half of site, +3 1:100/1:50yr defences required for surrounding on all sides — will require flood

less than half of site, +6 no new defences required) protection

Will these new defences constrain the realigned site? (-4 whole site will be +4 +4

enclosed, -2 over half of site constrained, 0 not determined, +2 less than Current site levels mean that there will only be | Habitats on site will continue to evolve
half of site will need defences, +4 no defences required) occasional flooding, should create transitional in medium term as frequency of

-2/-4
In the long term site could become
constrained with further sea level rise —

habitats flooding increases but requires further study to determine
likely effect
Will there be an impact on flood storage capacity? (-4 reduced flood -2/0 -2/0 -2/0

Risk to farmland and buildings to rear
of site will need to be investigated

Risk to farmland and buildings to rear
of site will need to be investigated

Risk to farmland and buildings to rear of site
will need to be investigated

storage will entail extensive mitigation such as pumping, -2 reduced flood

storage but no/few properties at risk and little mitigation required, O

modelling required but no adverse impact envisaged, +2 no change, +4

increase in flood storage volume

k) Land use history

Site history (-6 always terrestrial and evidence of former development, -3 +3

always terrestrial and used for agriculture, 0 unknown, +3 former salt Site has been documented as a former salt

marsh reclaimed >100 yrs ago, +6 recent land reclaim) marsh before embanking took place. Land
reclaimed between 1600 and 1847

1) Cultural heritage

Potential impact on archaeology/cultural heritage (-6 high designation
(e.g. SAM) will have to be defended from flooding, -3 archaeological sites
of lesser importance at risk, with associated mitigation costs, 0 unknown
archaeological interest, +3 minor archaeological sites at risk or low risk

0
Likely to be some interest (evidence of a

former quay on the northern channel next to

the site). Further investigation and details

0
No change from short term options
unless site were to erode and expose
remains

0
No change from short term options
unless site were to erode and expose
remains

required.
0/+2 +2 +2
Site elevation is sufficiently high that there Development of transitional habitat Maintaining the area of salt marsh in
would not be a drastic die-off of vegetation. | would probably improve views of the | this location would probably be of long
There are existing defences around the site. site from the footpaths on Sir John’s term benefit to the landscape
Effects would be gradual but difficult to say Hill
whether either positive or negative. There
could be secondary benefits for recreation as
the location of the footpaths on the hill allows
the public a clear view of an established salt

marsh sistem — iuite unusual.
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with minor mitigation costs, +6 no archaeological interests at risk)
Potential landscape impact/impact on visual amenity (-4 permanent major
detrimental impact (e.g. from extensive new flood defences), -2 permanent
minor adverse effect with mitigation available, 0 temporary detrimental
impacts during transition of habitat, +2 minor improvement on existing
situation, +4 major improvement on existing situation (e.g. removal of
unsightly structures prior to breaching))
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n) Recreational use

Potential impact on public access (-2 extensive permanent reduction in
access, -1 minor permanent restrictions, 0 temporary restrictions during
implementation only with no net improvement, +1 no change at any time,
+2 access improved when fully implemented)

Sl
All located on private land

+1
All located on private land

l
All located on private land

Impacts on rights of way (-2 permanent closures required, -1 permanent
re-routing of Right of Way necessary, 0 temporary closure/diversions
only, +1 no impact on rights of way, +2 Rights of Way improved through
scheme)

+1
No impact as all on private land, provided that
footpath to the north is adequately defended

+1
No impact as all on private land,
provided that footpath to the north is
adequately defended

+1
No impact as all on private land,
provided that footpath to the north is
adequately defended

Will there be an impact on health and safety? (-4 permanent detrimental
impact with high expenditure for mitigation required, -2 minor permanent
adverse impact with some mitigation, 0 temporary impact associated with
construction, +2 no impacts envisaged, +4 improvement in health and

+2
With appropriate management of flood risk to
the rear of the site.

+2
With appropriate management of flood
risk to the rear of the site.

+2
With appropriate management of flood
risk to the rear of the site.

safet
0) Landowner/stakeholder issues |

conditions resulting in extra costs, 0 not approached, +2 will sell exact
amount required only, +4 is prepared to sell more than required for this
scheme)

Not approached directly about the possibility
of managed realignment

Would the site be eligible for payments through agri-environment
schemes? (-2 no possibility of funding resulting in loss of income, -1
further investigation, no obvious0 schemes available, 0 no funding
required, +1 eligible for a limited amount of funding, +2 funding available
from a number of schemes)

+1
Could be eligible for funding but need to
ascertain if site is already in a scheme or not.

Would there be political acceptance of the option? (-2 against local policy,
-1 local political opposition, 0 no view, +1 local support, +2 in line with
local policy and has local support)

FINAL SCORE (Max 146 — for comparison)

0
Current SMP Policy is Hold the Line. Local
views unknown at present as not
consulted/discussed

47
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Not approached but over 20+ years
may be amenable to sale if a no
intervention policy is adopted and
costs of maintenance are rising

+1

SMP identifies possible selective
realignment in the future

What is the current shoreline management policy in this area? (-4 Advance -2 +2/+4 +2 /+4
the line, -2 Hold the line; 0 No policy in place (e.g. estuarine site with no

plan) ; +2 No intervention; +4 Active realignment of defences)

Land ownership - is the landowner amenable to sale? (-4 no, -2 with 0 0/+2 0/+2

Not approached but over 20+ years
may be amenable to sale if a no
intervention policy is adopted and
costs of maintenance are rising

+1
SMP identifies possible selective
realignment in the future. Support may
increase as defences become more
unsustainable in the future




MWCHE FARM

CRITERIA

a) Tidal Prism
Will changing the tidal prism affect sedimentation elsewhere? (-6 high
likelihood with severe effect, -3 high likelihood with moderate/low

severity, 0 unknown, +3 some possibility but consequence probably low,
+6 unlikely to have any effect)

b) Estuarine morphology

Will the site/scheme help to return the coast/estuary to a more 'natural’
profile? (-2 site was never part of intertidal, -1 negligible effect because
scheme is isolated, 0 information incomplete, +1 a few other realignments
planned in combination, +2 scheme is part of a strategic plan for the

Would the site be subject to intensive wave activity? (-2 strong wave
exposure, 0 moderate exposure, +2 low exposure).

Would flooding of the site alter wave climate of the estuary? (-6 high
likelihood with severe effect, -3 high likelihood with moderate/low
severity, 0 unknown, +3 some possibility but consequence probably low,

+6 unlikely to have any effect)

e) Surface elevation and gradient

Would all of the site flood during HW? (-2: <5%, -1: 5-10%, 0 unknown,
+1: 10-20%, +2: 20-30%)
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SCORE

Short term Medium term Long term

+6 0 0
Site is small and land levels high — no effect is | The realignment could result in some  The realignment could result in some
likely at this stage erosion of the marsh to the front of the erosion of the marsh to the front of the
sea wall but it is uncertain if this would sea wall but it is uncertain if this would
be connected with the realignment be connected with the realignment
itself or just sea level rise. Needs itself or just sea level rise. Needs
further investigation. further investigation.

=l +1 +1
No current plans for other realignments in the If ‘no intervention’ policies are If ‘no intervention’ policies are
estuary adopted across the wider area there adopted across the wider area there
may be further realignment with may be further realignment with

estuary) additional benefit additional benefit
c) Wave Climate

+2 +2 +2
Site is small and land levels high — no wave
exposure likely in short term

Low exposure as majority of sea wall | Low exposure as majority of sea wall
would probably be left in place and site | would probably be left in place and site
elevations are relatively high elevations are relatively high
+6 +6 +6
Thought to be unlikely due to the size of site = Thought to be unlikely due to the size ~ Thought to be unlikely due to the size
in relation to the estuary and the presence of | of site in relation to the estuary and the of site in relation to the estuary and the

the old sea wall presence of the old sea wall presence of the old sea wall

2 2/-1
Would probably only flood on highest springs Uncertain at this stage — requires
additional study to predict likely
position of tides with sea level rise.
Only parts of site closest to sea wall

0/+1
Uncertain at this stage — requires
additional study to predict likely
position of tides with sea level rise.
Only parts of site closest to sea wall

always inundated, -1: 30-50% always inundated; 0 unknown, +1: 15-30%

likely to flood except during extreme likely to flood
events
Would the site flood frequently during HW (-2: >450 inundations yr, -1: 2 -1/0 0/+1
<100 inundations yr'l, 0 unknown, +1: 100-200 inundations yr'l, +2: 200- As above As above As above
450 inundations yr'
Will all of the site flood at LW during normal conditions? (-2: >50% +2 +2 +2

No flooding at all during low water No flooding at all during low water No flooding at all during low water
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always inundated, +2: >15% always inundated).

Does the site slope to sea from back to front? (-4: >50% grades away from
sea, -2 30-50% grades away from sea, 0 uncertain, +2: >50% grades to the
sea, +4: all of site grades towards sea )

+2

Is the gradient of slope gradual or stark? (-4: site gradient >7%, -2: site
gradient <1%, 0 unknown, +2: gradient of 1-2%, +4: gradient 2-7%)

f) Sediments

Is there existing saltmarsh naturally developing in proximity to the site? (-
6 no natural development, -3 some but distant, 0 unknown, +3 some close
but small or low diversity, +6 extensive diverse marshes nearby)

+1: 10-20mm yr' , +2: 3-10mm yr’

Would the site silt quickly (-2: 20-25mm yr', -1: <3mm yr"' , 0 unknown,

+4
Site does have gradual slope but much of it
lies above MHW Springs — limited potential
for salt marsh development

+4
Over long term the site may become

more suitable for salt marsh creation —
but requires further examination of

levels with sea level rise.

+3
Extensive mature marshes present in front of
sea wall, but diversity somewhat limited due
to heavy sheep grazing. Puccinellia dominated
marsh.
+2
Low as site elevations are high

+2
Low as site elevations are high

+2
Low as site elevations are high

Can the site be maintained (will it roll-back) with increased sea levels? (-4
site will be completely constrained by existing topography, -2 over half of
site will be constrained, 0 still under discussion, +2 site partially
constrained, +4 site rises naturally to the rear, will evolve with sea level
rise)

g) Creek networks

Evidence of relict creeks (-4 no patterns visible, -2 fluvial/agricultural
drainage channel(s) present, 0 information not available, +2 limited creek
network visible, +4 extensive former creek network visible)

+4
In short term the elevation means that it will
evolve as sea level rise will result in more
frequent flooding

+4
In medium term the elevation means
that it will evolve as sea level rise will
result in more frequent flooding

+4
Over the long term sea level rise
should mean the site continues to
evolve

+2
Aside from main channel some small creeks
visible from LiDAR data near sea wall

Will water be able to recede once the site is flooded — direct to sea and/or
creeks? (-2 new/additional drainage and connections will be required, -1
new connection to sea only, 0 uncertain, +1 connection already exists but
will need to be linked to drainage, +2 existing connection linked to
drainage already on site )

h) Water quality

Is there a history of pollution or contamination on the site? (-4 known
history and high remediation costs, -2 possibility of minor contamination
but not a barrier to retreat, 0 site investigation required, +2 some
agricultural chemicals in use, can be reduced prior to breaching, +4 no
history of contamination)

+2
Should drain via main channel and out to sea
via tidal flap

+2

Fields look as though they have been
improved using fertilizer. Contamination

thought to be unlikely due to agricultural use

What is the water quality of the estuary like? (-2 very poor, - 1 poor, 0
average, +1 good, +2 excellent)

i) Nature Conservation

0
Unknown at present
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Level of environmental protection (-6 international SPA/SAC/Ramsar, -3
SSSI other national, 0 local, +3 partial designation, +6 no designations)

What will be the impact on the current site designation? (-6 major adverse
impact, -3 minor adverse impact, 0 no effect, +3 minor beneficial impact,
+6 major beneficial impact)

Will compensation be required under the Conservation (Natural Habitats
&c) Regulations 19947 (-6 yes: for majority or whole site area, -3 yes: for
less than half site area, 0 not determined, +3 negotiation possible due to
low conservation value, +6 highly unlikely)

Will appropriate assessment be required under the Conservation (Natural
Habitats &c) Regulations 19947 (-2 yes: for majority or whole site area, -1
yes: for less than half site area, 0 not determined, +1 negotiation possible
due to low conservation value, +2 highly unlikely)
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+6 +6
No current designations, lies adjacent to
Carmarthen Bay ¢cSAC
0 0
But note that it could provide an
extension to the cSAC in time
+6
Site lies outside of European
designations

+6
Site lies outside of European designations

+2
There could be an effect on the cSAC habitats
fronting the site, but likely that the project
would be proposed as being in connection
with the management of the site.

Existing conservation value (-4 Annex I listed European species, -2
BAP/species protected under the CRoW Act 2000, 0 unrecorded, +2
locally rare or low conservation species only, +4 no species of interest)

-2

Has some potential as freshwater grazing

marsh (BAP priority habitat) despite possible
use of fertilizer and cutting of rushes.

Landowner indicates that snipe and lapwing
breed on site, meadow pipit observed during

visit. Surveys required to provide better

baseline

Potential impact on features of interest/protected species (-4 loss of
numerous species with high costs for alternative habitats or translocation, -
2 some expenditure for on-site mitigation required, 0 not determined due
to gaps in data, +2 some impact but mitigation not required, +4 no impacts
predicted)

0 0
Not yet determined — would need to be Not yet determined — would need to be
considered in light of survey considered in light of survey

+6

0
But note that it could provide an
extension to the cSAC in time
+6
Site lies outside of European
designations

0
Not yet determined — would need to be
considered in light of survey

Will realigning the site improve the conservation value of the area? (-4
will result in a loss/change of more than one existing good quality
habitats/species, -2 will result in loss of one desirable habitat/species
without much biodiversity gain, 0 scheme not likely to have an effect, +2
biodiversity or habitat quality could be slightly improved, +4
biodiversity/habitat quality could be significantly improved)

0 0/-2
Unlikely to have much effect in short term. Some potential for increased saline
Some saline intrusion to creeks on site already flooding on lower parts of site.
apparent — site elevations means that it appears | However, this could result in the loss
to be having little effect of the grazing marsh habitats for little

Proximity of extant salt marshes as a seed supply for new site (-4 no extant
salt marshes, -2 salt marshes removed from site locality, 0 not assessed, +2
limited salt marshes nearby, +4 extensive salt marshes immediately
adjacent to site
j) Flood risk
Would this increase flood risk to economic assets? (-6 extensive

development at risk, -3 few properties and high grade agricultural land at
risk, 0 very few assets at risk, +3 low grade agricultural land/public

+2
Extensive marshes in front of sea wall — but
diversity somewhat limited by heavy sheep
grazing

0 0
Grazing land and some farm buildings to the =~ Grazing land and some farm buildings
rear — but latter appear to lie between the Sm to the rear — but latter appear to lie
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+4
Ongoing sea level rise would result in
a gradual change to salt marsh habitat
on lower parts of site. Could form a
range of transitional habitats in the
long term

0
Grazing land and some farm buildings
to the rear — but latter appear to lie



amenity areas only, +6 standard of flood defence improved)

Will there be a requirement for new defences? (-6 high cost defences
required to 1:200yr standard, -3 lower cost defences required to 1:100yr
standard for more than half of site, 0 low cost defences required to 1:50yr
standard for more than half of site, +3 1:100/1:50yr defences required for
less than half of site, +6 no new defences required)

Will these new defences constrain the realigned site? (-4 whole site will be
enclosed, -2 over half of site constrained, 0 not determined, +2 less than
half of site will need defences, +4 no defences required)
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and 10m contour. Part of the road along north | between the 5Sm and 10m contour. Part between the 5Sm and 10m contour. Part
east corner of site lies below Sm and may need of the road along north east corner of

protection

+3/+6

Some protection to road and Cwm-celyn to the
north may be required. Very limited as most of

site located on rising ground

+4
Site is on rising ground anyway

site lies below Sm and may need
protection
+6
No additional defences should be
required in the future

+4
Habitats on site will continue to evolve
in medium term as frequency of
flooding increases

of the road along north east corner of
site lies below 5m and may need
protection
+6

+4
Habitats on site will continue to evolve
in long term as frequency and extent of
flooding increases

Will there be an impact on flood storage capacity? (-4 reduced flood
storage will entail extensive mitigation such as pumping, -2 reduced flood
storage but no/few properties at risk and little mitigation required, 0
modelling required but no adverse impact envisaged, +2 no change, +4
increase in flood storage volume
' K) Land use history

Site history (-6 always terrestrial and evidence of former development, -3
always terrestrial and used for agriculture, 0 unknown, +3 former salt
marsh reclaimed >100 yrs ago, +6 recent land reclaim)

1) Cultural heritage

Potential impact on archaeology/cultural heritage (-6 high designation
(e.g. SAM) will have to be defended from flooding, -3 archaeological sites
of lesser importance at risk, with associated mitigation costs, 0 unknown
archaeological interest, +3 minor archaeological sites at risk or low risk

-2
Some loss of flood storage from small
watercourse flowing across site. However,
appears to be only an existing wet meadow to
the rear. May need further investigation

+1

Signs of former salt marsh being present — but
only on the lower parts of the site. Too high at

the back. Evidence of past agricultural use
with excavation of wet fences across the site

0
Further investigation and details required.

-2
As before

0
No change from short term options
unless site were to significantly erode
and expose remains (considered to be

)
As before

0
No change from short term options
unless site were to significantly erode
and expose remains (considered to be

impacts during transition of habitat, +2 minor improvement on existing
situation, +4 major improvement on existing situation (e.g. removal of
unsightly structures prior to breaching

'm) Infrastructure

n) Recreational use

Potential impact on public access (-2 extensive permanent reduction in
access, -1 minor permanent restrictions, 0 temporary restrictions during
implementation only with no net improvement, +1 no change at any time,

not really visible to public

+1
All located on private land

+1
All located on private land

with minor mitigation costs, +6 no archaeological interests at risk) unlikely) unlikely)

Potential landscape impact/impact on visual amenity (-4 permanent major 0 +2 +2

detrimental impact (e.g. from extensive new flood defences), -2 permanent | Site elevation is generally high and there is Unlikely to be much effect even in | Unlikely to be much effect due to lack
minor adverse effect with mitigation available, 0 temporary detrimental unlikely to be any effect in short term. Site is | medium term due to lack of viewpoints of viewpoints

+1
All located on private land
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+2 access improved when fully implemented)

Impacts on rights of way (-2 permanent closures required, -1 permanent
re-routing of Right of Way necessary, 0 temporary closure/diversions
only, +1 no impact on rights of way, +2 Rights of Way improved through
scheme)

Sl
No impact as all on private land, no rights of
way located nearby

+1
No impact as all on private land, no
rights of way located nearby

+1
No impact as all on private land, no
rights of way located nearby

Will there be an impact on health and safety? (-4 permanent detrimental
impact with high expenditure for mitigation required, -2 minor permanent
adverse impact with some mitigation, 0 temporary impact associated with
construction, +2 no impacts envisaged, +4 improvement in health and

+2
With appropriate management of flood risk to
the rear of the site.

+2
With appropriate management of flood
risk to the rear of the site.

safety)
0) Landowner/stakeholder issues

2
With appropriate management of flood
risk to the rear of the site.

conditions resulting in extra costs, 0 not approached, +2 will sell exact
amount required only, +4 is prepared to sell more than required for this
scheme)

Informal discussions indicate that they are
likely to oppose realignment as it would
fundamentally affect their farm business (fresh
water grazing required for cattle). Not
approached directly about the possibility of
managed realignment

Would the site be eligible for payments through agri-environment
schemes? (-2 no possibility of funding resulting in loss of income, -1
further investigation, no obvious schemes available, 0 no funding required,
+1 eligible for a limited amount of funding, +2 funding available from a
number of schemes)

-1
Already in Tir Gofal — therefore may be
restrictive in the short term

Would there be political acceptance of the option? (-2 against local policy,
-1 local political opposition, 0 no view, +1 local support, +2 in line with
local policy and has local support)

FINAL SCORE (MAX 146) — for comparison

-1
Current policy is unknown. Local views
unknown at present as not consulted/discussed
— but likely to be opposed
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What is the current shoreline management policy in this area? (-4 Advance -2 +2/+4 +2 /+4
the line, -2 Hold the line; 0 No policy in place (e.g. estuarine site with no

plan) ; +2 No intervention; +4 Active realignment of defences)

Land ownership - is the landowner amenable to sale? (-4 no, -2 with -4 0/+2 0/+2

Over 20+ years may be amenable to
sale if a no intervention policy is
adopted and National Trust cannot
maintain the defence

+1

SMP identifies possible selective
realignment in the future

Over 20+ years may be amenable to
sale if a no intervention policy is
adopted and National Trust cannot
maintain the defence

+1

SMP identifies possible selective
realignment in the future. Support may
increase as defences become more
unsustainable in the future
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Appendix 5: Notes of Consultation on Final Draft Report Between
CCW and Landowners/Tenant, April — July 2008

The CCW project manager wrote to Mr. Morse of Mylett Farm, Mr. & Mrs. Morris of Mwche
Farm, and the National Trust on 1* April 2008, enclosing the Draft Final Report, and asking for
any final comments by the end of April 2008.

The consultees were specifically asked to comment on the accuracy of the report in expressing
the views and information that they had submitted as part of the project. They were also asked to
express or emphasise any outstanding concerns or aspirations in relation to the project.

No written responses were received.

In order to ensure that the consultees had received the reports, and that, in particular there were
no matters of accuracy to address, the CCW Project Manger, contacted Mr. Morris and Mr.
Morse by telephone. CCW discussed the project with the National Trust during a meeting
between CCW and the National Trust on Coastal issues. The discussions are recorded below.

1. Telephone conversation between Dr Nicola Rimington (CCW) and Mr. Morris of Mwche
Farm - 4 June 2008.

¢ Nicola Rimington (NR) confirmed with Mr. and Mrs. Morris, that they had received the
Draft Final Report at the beginning of April 2008.

e NR discussed the results of the work with Mr. Morris.

e Mr. Morris was very helpful in articulating his view that he would not wish to see a change
to land management practice on the parcel of land studied at Mwche Farm for a number of
reasons:

O That this land and the saltmarsh units are an integral part of the Farm and are required
for the business to be sustainable;

0 That any flooding would affect the parish road at the back of the land, and also
potentially Pendeggy Mill;

0 That the wall is a historic feature —(of historic and landscape importance), with a
permissive path on the top;

0 That the land is well managed and is suitable for grazing. Mr Morris felt that in other
nearby areas where the sea defences have been allowed to degrade, the land is being
grazed by cattle but is being poached and is neither suitable for grazing or for nature
conservation. (NR noted this particular point as something to discuss with local CCW
staff).

0 We also discussed the existing nature conservation value of the land e.g. as coastal
grazing marsh.

e [ asked Mr Morris whether there were any measures which might change his mind about the
future management of the land, and he explained that for the variety of reasons listed above,
he did not see anything changing his mind in the short or long term.

e [ thanked Mr Morris for their involvement in the project.

2. Meeting between CCW and the National Trust to discuss Coastal Issues- 24 June 2008

The National Trust invited CCW to meet with them to discuss coastal issues in Wales, following
the National Trust’s recent work on their coastal risk assessment. The National Trust own the
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land studied as part of this project at Mwche Farm, and lease the land to Mr and Mrs Morris. The
meeting covered a range of sites, issues and concerns at an all-Wales level, but was also used as
an opportunity to briefly discuss this project.

The National Trust has identified Mwche Farm as part of one of their sites which would require
detailed consideration over the coming years, and in that context they welcomed this report. The
National Trust were subsequently able to provide CCW with a Biological Evaluation Report
(1998) for Mwche and Pentowyn, which helps to resolve some of the gaps in information with
respect to biodiversity (identified in Section 8.2 ‘Recommendations’).

3. Telephone conversation between Dr Nicola Rimington (CCW) and Mr. Morse of Mylett Farm
- 22 July 2008.

e Nicola Rimington (NR) confirmed with Mr. Morse, that he had received the Draft Final
Report at the beginning of April 2008.

e NR discussed the results of the work with Mr. Morris.

e Mr. Morse was happy that the report accurately reflected his input and views.

e Mr. Morse also felt that the situation with respect to increased risk of inundation over time
was well explained.

¢ NR explained that CCW was pleased with the project and felt that the examination of the
land at Mylett Farm added value to the understanding of issues, because of the potential risk
to large areas of land beyond the boundary of the site studied as tidal inundation increases.

e Mr Morse agreed that the defences in front of his land were the first line of defence and that
if they were breached, then unless back defences were constructed, the impacts would be
geographically widespread.

e NR explained that, in that context, any discussions about sustainable future land management
at the Mylett Farm site would need to extend well beyond Mr Morse’s land and interests.

¢ NR thanked Mr Morse for his involvement in the project.
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