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1 INTRODUCTION

This Part identifies those features of strategy development and implementation
that affect the whole Plan area. Recommendations for further monitoring and
future studies at a SMP-wide scale are put forward in the following sections. The
development of preferred strategic defence options for each Management Unit
and, within those, the individual Implementation Lengths, are presented in detail
within Part 5.

There are specific natural features around the Cornish coastline which need to be
carefully managed. these include sand dunes and saltmarsh, both of which are
sensitive environments but fulfil an essential role as coastal defences in their own
right. Strategic requirements for these environments have been reviewed and
recommendations are presented within the following sub-sections.

Most of the points made within this Part apply throughout the whole of Cornwall.
Therefore some place names found within the text are outside the area covered
by this SMP, but are included as providing good illustration of the issue being
discussed.
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2.3
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DEFENCE WORKS INFORMATION AND CONTACTS
Overview

Part 5 of this document details the recommended generic coastal defence
strategies to be adopted in the future for discrete lengths of the coastline, with
guidance provided on the implementation of these recommendations. An
underlying problem in Comnwall, however, is that of uncertain defence ownership
or responsibility. There are very few structures where Local Authorities, County
Council or the Environment Agency have a defined ownership, despite them
undertaking some remedial repairs or actions historically. Many of the structures
that exist are privately owned or provide a dual function (eg protecting the highway
as well as other assets). This has previously led to confusion over whom is
responsible for undertaking and financing works and those parties who need to be
notified that such works are being carried out.

Responsibilities

The administration of coastal defences falls into two distinct areas: coast
protection, the protection of land from erosion or encroachment by the sea, and
sea defence (or flood defence) which is the protection of land from inundation by
the sea.

The Coast Protection Act 1949 provides maritime district councils with permissive
powers to carry out coast protection works. They are also responsible for
regulating any works carried out by others. The primary responsibility for
protecting land or property lies with the owner, and where a landowner has land

which forms a coastal structure he/she will be responsible for its maintenance.

Under the Land Drainage Act 1991, the Environment Agency has a statutory
obligation to exercise a general supervision for flood defences, which may be their
own defences or regulating the defence works of others. Any proposals affecting
such defences must have the consent of the Environment Agency. The powers to
carry out new works are again, however, permissive.

Within these distinctions, the County Council also has permissive powers to
provide protection to maintain highways.

Procedures

None of the powers or responsibilities, described in section 2.2 above, should be
considered to infer any ownership of defences nor an undertaking to carry out
works. Notwithstanding this, any works, new or remedial, must only be undertaken
with the consent of these operating authorites and in line with the
recommendations of this Shoreline Management Plan. To assist in the process of
progressing works in the future, and possibly resolving some of the ownership
issues, some procedural guidance has been produced. This provides a standard
form of notification to describe the works proposed and inform any potentially
relevant parties of the intentions. This will help to ensure that any issues are
identified and resolved at an early stage. As such this form or a similar document
should be distributed to all relevant parties at the outset, when the possibility of
works being required is first identified.
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2.3.1

23.2
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2.3.4
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2.3.1

2.3.2

2.3.3

2.3.6

23.7

This will need to include the following sections:
“Location”

This should indicate within which management unit the defence is located and the
specific place name if necessary.

“Defence”

Identification of the actual defence for which works are planned (eg ID reference
from SMP if relevant) or, where no defence currently exists, details of the extent of
frontage for which a defence is planned (accompanied by a map if available).

“Description of Existing Defence/Problem”

Short description of the length for which works are required and the nature of the
problem, ie why the works are required.

“Nature of Works Required”

Description of the works that are proposed. This will also help to distinguish
between major works (eg a new defence or change to existing structures) and
minor works (eg maintenance or repairs). This should also include details of when
such works are planned to be undertaken.

“Compliance with SMP”

Brief confirmation that the proposals accord with the recommendations made by
the SMP or, if this is not the case, reasons why this is so (possibly reference other
documentation).

“Estimated Cost”
An assessment of the expected cost of undertaking the works.
“Funding Source(s)”

Details of how the works will be paid for. In some cases this may be a preliminary
assessment of possible sources. Note should be made here of any intention to
seek grant aid from MAFF.

“Owner/Responsibility”

Where known this should be stated. Where this is unknown or unclear, possible
names may be incorporated for review by other contacts.

“Works Promoter”

The name of the party who are actively pursuing the undertaking of the works. In
many cases this will be the owner and/or one of the bodies below, ie Local
Authority, Environment Agency or County Council Highways.

“Local Authority”

This local authority within which the works lie should always be contacted
regarding any proposals (in some instances the works may span between two
districts). A single contact name ought to be provided (probably the representative
on the Coastal Group) who will disseminate this information to all relevant sections
of their own organisation (eg Planning Control).
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2.3.8
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2.3.10

2.3.11

“Environment Agency”

The Environment Agency should be contacted regarding all proposals to establish
whether there are any implications for flooding or environmental control for which
they will need to remain informed and possibly provide consents. A single contact
name ought to be provided (probably the representative on the Coastal Group)
who will disseminate this information to all relevant sections of their own
organisation.

“County Council”

The County Council will need to be contacted regarding all proposals to determine
whether there are any implications for highway protection. A single contact name
ought to be provided (probably the representative on the Coastal Group) who will
disseminate this information to all relevant sections of their own organisation.

“Other Contacts”

This list provides details of other contacts who need to be informed of the intention
to undertake works. The extent to which contact with these groups is required may
be discretionary and will depend upon both the nature of the works (for instance
for minor works such as repointing walls such contacts are likely to be
unnecessary), and the characteristics of the area in which the works are to
required.

These other contacts include MAFF (if grant aid is being sought), English Nature
and Cornwall Archaeological Unit (CAU), both of whom will need to be consulted
regarding potential impacts on any potential nature and historical conservation
interests. Landowners should also need to be informed of the intention to
undertake works. It is recommended that, as major landowners in the region, the
National Trust and Duchy of Comwall are always informed. Others should include
the local Town or Parish Council and any private property/landowners that may be
directly affected by the works. Any other parties for which there may be site
specific interests (eg RSPB) should aiso be contacted.

The key characteristics of each management unit are set out in the relevant
statements in Part 5. These will provide an initial identification of the main
organisations to be contacted, ie English Nature for nature conservation interests,
CAU for archaeological interests, National Trust ownership, etc.

“Date for Return”

An appropriate date for return of any comments regarding the works should be
provided by the promoter of the works.
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3.1

3.2

NATURAL SAND DUNE AND BEACH MANAGEMENT
Overview

Natural sand dunes and their associated sandy beaches are one of the most
important natural resources in Cornwall. Not only do they fulfil a vital coast
protection role, they also represent one of the most important resources for the
holiday industry. In addition they provide one of the most biologically diverse semi-
natural habitats within the country. Sand dunes are one of the most dynamic,
mobile, fragile and vulnerable environments subject to a complex regime of
accretion and erosion controlled by both marine and aeolian processes.

As a result of their location, they fulfil numerous overapping functions from holiday
beaches to golf courses, sand extraction to military training areas. These
activities, however, present specific impacts and threats to this fragile
environment. in addition to these functions, sand dunes also represent one of the
most effective and efficient coast protection measures especially within a county
like Cornwall that possesses over 20 km of dune frontage. It is therefore vital that
their management is part of an overall defence strategy for Cornwall, whilst giving
fullest consideration to the other roles for which these systems are important to
the region.

Beach-Dune Processes

Sand dunes are one of the most important features of the Cornish coast, but are,
however, often inadequately appreciated and protected. Dunes tend to form on
stable coasts and will allow considerable volumes of sand, which are not required
in the fronting beach, to be stored landward of the backshore. The interaction
between dunes and beaches is vital when the system is the main form of coastal
defence.

The advantages of sand dunes over hard defences are numerous. Primarily they
are a natural system providing low cost, low maintenance option and are
aesthetically pleasing, whilst potentially providing recreational and conservation
areas. Sand dunes play two roles in coastal defence; the first is as a barrier to
protect land behind from marine inundation, and the second is through the beach-
dune sediment exchange. Under storm conditions, when wave energy is high,
waves may cut into the dunes releasing sand stored within the dune system. This
material is fed into the beach system, raising beach levels and assisting in the
dissipation of wave energy. After a storm the sand is slowly returned to the dune
store as the area is restored to its former condition, re-establishing the natural
coastal defences.

In order to enable sand to be available to the beach system, it must be held in an
accessible form. it is here that the frontal dunes and their vegetation are most
important. Sand transported landward from the beach and backshore by aeolian
processes is the principal sediment input to coastal sand dunes. The rate of
aeolian transport is dependent on a number of factors including: wind speed and
duration, grain size of the source material, moisture content of the beach, slope of
the beach, beach width and the presence of surface crust such as those formed
by evaporated salts.

Sand is deposited when airflow is interrupted by an obstacle, or slowed when
passing over a vegetated surface. The dune vegetation effectively traps sand
which is then held in reserve until future storm events occur. On the upper beach,
embryo dunes may form when sand builds up behind beach debris. If this process
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of trapping sand does not occur, then the sand will not be stored and there may be
a net loss of sand from the system. This process may possibly be restricted on the
beach as a result of human interference, such as beach-cleaning which removes
beach litter (natural or artificial). Likewise within the dunes, their sand trapping
efficiency is greatly reduced if the vegetation cover is decreased, for example by
trampling. The amount of aeolian transport is also dependent on the beach
conditions. If the beach width is reduced by increasing sea levels or decreasing
beach levels, then the quantity and rate of aeolian transport by onshore winds is
likely to be reduced.

Dunes will erode under storm conditions when material is released to the beach,
particularly during storm surges when high tides coincide with strong onshore
winds. The amount of erosion under storm conditions is dependent on a number
of factors. These include wind direction, the effective fetch (the open water
distance that winds travel over and therefore affects the height of waves
produced), duration of high winds, the tidal cycle and the dune-beach state prior to
the storm. If dune cliffs have already been scarped by a previous storm then they
are likely to be unstable and prone to failure. The frequency of storm events
therefore affects the rate of dune recovery, i.e. how long it takes for material to be
returned to the dune ‘store’. If there is a net sediment loss from the beach-dune
system via sediment transport mechanism either along shore or offshore, then the
dune is unlikely to recover fully ultimately resulting in dune recession. This will be
increased by further storm events.

There have been some suggestions that storminess will increase as a result of
global warming and these could have important implications for management of
the north Comwall coast. This is particularly the case should the frequency of
storms be determined as a contributory factor in the rate of dune erosion around
the Comish Coast.

The main threat to the integrity of the immediate foreshore is usually from
unrestricted development behind, so future shoreline protection requires co-
ordinated management to include both the beach and the backing dunes. The
primary objective for a sustainable coastal defence strategy should be to maintain
the beach by protecting both the natural processes that supply the material whilst
retaining the sand storage capacity of the beach-dune system. Consequently, one
of the most important concepts to incorporate into the future management of the
Cornish shoreline is this beach/dune sediment exchange process.

The future of dune complexes around the Comish coast depends to a large extent
upon whether they are self-sustaining systems. The pattern of sand dune
locations around the shoreline is largely a legacy from the last glaciation (over the
last 12,000 years) when material was transported onshore by winds and waves
during periods of low sea level. Should this offshore source of material not be
available today, or if sources are too far away to be easily transported onshore by
prevailing coastal processes, then any impacts (natural or man induced) on the
present frontal dune system could result in a net sediment loss leading to
associated erosion and retreat.

The Resource

Cornwall contains a significant amount of sand dune habitat, with a total of 25
sites representing a total area of 1300 hectares. The largest and most important
dune systems fronted by wide sandy beaches are to be found on the north coast
including those as Penhale (540ha), Gwithian (295ha) and Rock (96ha). The
dune habitats on the south coast are much smaller and fewer in number ranging
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342

343

from Poldhu and Gunwalloe (46ha) to Kennack (12ha), Par (Sha) and Marazion
(1ha). When considered collectively these sand dune systems represent important
areas that need to be protected. The dunes on the north coast are highly
calcareous and these calcium-carbonate rich dune habitats support a species-rich
flora and fauna that would not otherwise be found on principally acidic soils that
predominate around the coast. Most of the largest dune systems in Cormnwall are
within designated SSSIs and the dune system at Penhale, the second largest in
England, is also a cSAC both for its dune habitats and associated rare plants. The
importance of all these dunes and associated fronting beaches to coast protection
in Cornwall cannot be overemphasised although except for a few of the systems,
they are all currently experiencing erosion and sediment loss.

The largest dune systems in Comnwall are hindshore-climbing types (Radley,
1994) fronted by beaches with a good sand supply. Here, sand is driven inland
forming a veneer over existing terrain and sea cliffs. In the Cornwall Biodiversity
Audit (1997) sand dunes have been identified as a habitat under threat and
highlighted as a priority habitat for future Action Plans both for the habitat and the
associated diverse flora and fauna.

The Role of Sand Dunes in Comwall

Few features in Cornwall fulfil such a multi-functional role as sand dunes. This is
why they are such an important resource to the county and also why they are so
vulnerable to disturbance and destruction.

Coastal Defence

A wide sandy beach backed by accreting foredunes and a natural dune system
extending inland presents one of the most effective and efficient coastal protection
measures on open exposed coasts. The advantage of sand dunes over hard
defences, such as sea walls, is that they absorb wave energy and release sand to
the upper beach during storms. This release of sand helps in the dissipation of
wave energy. The need to maintain this coastal defence role of beaches and
dunes, whilst controlling their inland advance, has led to attempts to stabilise
them. Local Authorities and Countryside Agencies in Comnwall have expended
much time and resources over several decades in implementing sand dune
rehabilitation and stabilisation schemes on numerous sand dune systems.

Many coastal towns, villages and holiday complexes in Cornwall benefit from the
natural protection afforded by these beach-dune systems. Despite their obvious
importance there is often very little or no understanding of the dynamics and
processes controlling their regime.

Recreation and Amenity

Beaches and sand dunes are a major asset to the Comish tourist industry and
contribute to the quintessential Cornish beach holiday. The dunes also provide
recreational areas for such activities as golf, horse riding and walking. Most of the
dune systems are traversed by the South West Coast Path adding to the wider
recreation and amenity role of the Cornish beach-dune systems.

Holiday Accommodation

Sand dunes in Cornwall have been extensively developed for holiday chalet,
caravan and camping sites, providing visitors with relatively low cost
accommodation in close proximity to popular sandy beaches. All of these sites are
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3.4.8

continually upgrading their facilities and infrastructure whilst major new
developments are curmrently proposed elsewhere.

Nature Conservation

The sand dune habitats in Comwall are amongst some of the richest and most
important in Britain and Europe. The combination of size, biogeographical position
and high calcium carbonate content has resulted in a wide diversity of dune
habitats supporting numerous rare plant, animal and invertebrate species. Most of
the largest dune systems are included within designated SSSI's and large tracts
are owned and managed by the National Trust.

Industry

Apart from tourism, industry has made little use of the beach and dune systems in
Comnwall. The major exceptions are on the north coast and relate to previous
activities in the Gwithian dune system, where at one time was sited the largest
explosives factory in Cornwall. Nearby a coal fired power station was located in
the dunes at Upton overlooking the Hayle Estuary and curmently small-scale
industrial activities in the back dune areas at Phillack.

Sand extraction

Sand, rich in calcium carbonate, has been extracted for centuries from Cornish
beaches. The 1609 Devon and Comwall Sea Sand Act is still extact, and the
associated rights to be able to extract sand from below high water mark are still
exercised in some parts of the county. Around some parts of the county Local
Authorities have taken out, or applied for, Coast Protection Orders to prevent the
continued extraction of sand.

Elsewhere, especially in the dune system at Gwithian (north coast), large volumes
of sand have been extracted from sand quarries within the dune system itself,
sand rich in cassiterite has also been extracted from the beach fronting the
Gwithian system. Significant quantities of sand have also been extracted from
Crantock dunes for local use, which is proving difficult for the National Trust to
control. Sand is also dredged from the Hayle and Camel Estuaries, on the north
coast.

Archaeology

Major dune building events over the last 1000 years has buried landscapes and
surface evidence. These buried landscapes present an unknown quantity, in that
until they are being destroyed by sand extraction or development they remain
unknown. The overlying sand acts both to protect and preserve archaeological
remains. The alkaline conditions provided by the dune sands preserve human
skeletons, animal bones and marine shells, which don't usually survive in
Cornwall’s acidic soils. There are extensive dune systems around the north
Cornish coast which have aiready yielded a wealth of remains.

Military Activity

Although large areas of the Cornish dunes were previously used for military
training, the only current MOD activity on the dunes is the ammy training camp at
Penhale (north coast). The impact of this activity is now strictly controlled and the
area has an active Conservation Group with positive nature conservation
initiatives in the area immediately to the north of the Gear Sands holiday complex.
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3.5
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3.5.2

Farming

Many of the Cornish dunes were previously used for the rough grazing of stock
although this is little practised today (except for grazing on the Cubert Common
part of the Holywell Dune complex, on the north coast). In addition, tracts of land
that were previously dune grassland or dune scrub have been reclaimed at the
back of the dune system to provide fertile arable land which is often used for the
growing of early vegetables.

Waste Disposal

Disused sand quarries at Phillack (within the Gwithian system, on the north coast)
were previously infilled with domestic waste. Occasional fly tipping is a continuing
problem on beach-dune areas.

Impacts on Cornish Sand Dune Systems

Dune systems can be divided into two main zones: the ‘inland’ dunes and the
‘fore’ or ‘frontal’ dunes. Foredunes can be defined as the most seaward ridge of
dune sand, and these are particularly important for coastal defence. The frontal
dunes are mobile in nature and it is this mobility which allows the sediment
exchange process between the beach and the dunes to take place. A breach in
the line of frontal dunes may have important implications for inland flooding and
here careful management must take place. It is important to maintain this dynamic
nature of the frontal dunes, both for beach-dune interaction and as a bare sand
habitat for invertebrates. Impacts on, and degradation of, areas of sand dune both
within the frontal dunes and inland dunes can arise from both natural causes and
man induced interference (here the term degradation refers to both a reduction in
their ecological value and in terms of their coastal defence role). The main impacts
are:

Land claim

Land claim has been the major factor in the loss of sand dune habitat along the
open coast and estuaries in Britain. Extensive areas of the north coast dune
systems in Cornwall have been developed for holiday accommodation including
chalets, caravans and camping sites with their associated leisure, service and
infra-structure facilities. The tourists that these facilities attract dramatically
increases the amount of pedestrian pressure (ie: trampling and damage) to the
adjacent dune systems. These developments also create problems with regard to
claims for future shoreline protection measures, as they are at risk from eroding/
mobile dune frontages, coastal retreat, flooding and increased blown sand.
Fragmentation of the dune system, as a result of development, has also had an
important impact on natural habitat populations.

Previous industrial development, especially within the Gwithian system with its old
explosives factory and power station, led to a significant loss of sand dune habitat.
Small-scale industrial activity still encroaches into some back-dune areas.
Permanent housing development has impinged onto margins of many dune
systems in Cornwall especially associated with the spread of the north coast
resorts like Perranporth, Holywell, Crantock, Gwithian and Phillack.

Recreation and Amenity

The potential for serious damage to areas of sand dune through unrestricted
coastal recreation practices is growing. Uncontrolled access has historically
created problems in dune systems, though with the introduction of various dune
re-vegetation techniques, areas of bare dune can be reduced. Dunes are greatly
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affected by human trampling and other activities including bike scrambling, horse
riding, pony trekking and the use of four-wheel drive vehicles. In areas of coastal
recreation, vegetation can be badly damaged unless steps are taken to control
access, both on the frontal dunes and within the inland system.

On the coastal edge, damage is often exacerbated where the foredunes are used
for sunbathing and other recreational use making it almost impossible for embryo
dunes to develop. The resulting bare sand areas become unstable and
susceptible to both marine and aeolian erosion. This is possibly the worst threat to
the Cornish dune systems.

All the sand dune-beach systems in Comwall experience excessive recreational
pressure associated with tourists and residents. Only the MOD camp at Penhale is
exempt from this continuing problem. The main impacts are associated with beach
access and subsequent beach and dune activities. Vehicular damage has also
been common in many dune areas, but is now largely controlled. In order to
preserve and protect the dunes, most Comish dune systems have been subject to
a variety of dune stabilisation works. These have ranged from the massive
schemes at Gwithian and Penhale (north coast) which involved mechanical re-
profiling, sand fencing and extensive marram grass planting, to the low key
provision of board walks and fenced access routes such as at Pendower (north
coast).

In Comwall, the undulating dune systems have been used to accommodate golf
courses. There are seven ‘links’ courses, within the whole of the county, at Lelant,
Perranporth, Holywell, Fistral, Constantine, Rock and Mullion. Although the
construction of fairways, greens and bunkers destroys the existing natural
vegetation, the rough ground may often provide a refuge for many of the original
dune plants and animals. Although golf courses are usually situated within the
inland dunes habitats and therefore do not pose a direct threat to coastal erosion,
they do have an impact in terms of coastal squeeze.

Minor impacts are also related to water abstraction, frequent mowing, seeding and
fertiliser application.

Sand Extraction

Sand, rich in calcium carbonate, has been extracted for centuries from Cornish
dunes and beaches. Beach extraction below MHW is still permissable under the
Devon and Cornwall Sea Sand Act of 1609 and has caused beach lowering and
coastal retreat on several Comish beach-dune systems. The extraction of sand
from within dune systems occurred on a large scale within the Phillack and Upton
Towans system and it still continues at Gwithian (all on the north coast) and to a
lesser extent at Crantock. This activity destroys the existing dune vegetation as
well as removing large volumes of sand from the dune system.

Small-scale extraction of beach and rich in cassiterite previously took place on the
beach fronting the Gwithian system, and again this removed sand from the most
vulnerable part of system. At the cessation of any sand extraction, remedial
measures are necessary to stabilise and reinstate habitats and prevent the
problem of excessive sand blown sand threatening roads and residences.

North Cornwall District Council has a Coast Protection Order in place to prevent
sand/beach material being taken from their beaches. This is significant as North
Comwall DC are the only local authority in Comnwall to currently have such an
Order in place, although Kerrier District Council have also applied for an Order.
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3.5.5

Sea level rise and coastal squeeze

In their natural state, sand dunes will respond to relative changes in sea level by
migrating inland when sea levels rise or migrate seawards when sea levels fall.
The predicted increase in storminess and sea level rise, as a result of global
warming, will continue to cause increased retreat of beach-dune systems. This is
of concern in a county where nearly all the dunes are eroding except for a few
accreting systems, such as at Rock (north coast).

The presence of development within backshore dune systems exacerbates the
problem by constraining the landward margin of the sand dune system and
preventing any natural readjustment to rises in sea level. In this situation,
however, the seaward margin will migrate landward causing the width of the sand
dune to be reduced and ‘squeezed’ between a retreating coast and land based
developments. This is a particular problem for the smaller bay-head dune
systems, although it also has implications for the hinterland dune systems which
perform an important coastal defence function.

These dynamic mobile systems need to be able to respond naturally to erosion
allowing the beach sand to erode and accrete whilst at the same time allowing the
dunes to ‘roll’ inland. Active, mobile, dynamic dune systems will adapt best to sea
level rise and coastal squeeze, hence affording a sustainable coastal defence
role. However, allowing such an approach poses some difficult land-use planning
and coastal protection decisions for the future.

Water Abstraction

Sand dunes are underlain by a complex ground water system with a unique
hydrology. Wet hollows or slacks within dune systems are often the most
biologically rich habitats. This biological interest, as well as the overall stability of a
dune system, can be seriously threatened by ill-conceived water abstraction or
disposal developments within their catchment. Penhale Dunes and Gwithian, on
the north coast, are the two Cornish dune systems that could suffer most from any
changes in their hydrology. Several variables affect the dune water table including:

e  climatic factors, particularly precipitation and evaporation,

e evapotranspiration from the surrounding vegetation, and therefore
density and type of vegetation cover,

e local topography,
e flow of groundwater out to sea,
e development of the dune belt, particularly for housing,

e pumping schemes in operation for drainage of the agricultural land
behind the dunes,

e  extraction, for example for golf courses; and
e changes in sea level

There are several ecological effects of any lowering of the water table. Dune slack
vegetation has very critical maximum and minimum heights of water level and the
duration and seasonability of flooding and the amplitude of yearly fluctuations in
groundwater are particularly important in determining both range of primary
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coloniser species and the successional sequence of vegetation. The water table
regime of individual slacks also affects soil chemical processes as well as sand
mobilisation rates. If the water level drops, there will be an increased transport of
sand, making the dune system more unstable and liable to erosion and retreat.
This will be exacerbated by a reduction in the stabilising vegetative cover.

The impacts of changes in water level have been researched elsewhere (eg on
the Braunton Burrows system in Devon), but little is known about the Cornish
systems.

Agriculture and Grazing

Tracts of dune habitats in Cornwall, especially in back-dune area have previously
been reclaimed for agriculture mainly for productive arable cultivation. Although
this has caused habitat loss it has not had any significant impact on dune stability
and coast erosion.

The impact of grazing is twofold, being both beneficial and detrimental to the dune
system. Cessation of stock grazing on many of the Cornish dune systems
associated with a decline in the rabbit population has resulted in a gradual
invasion of scrub vegetation and a reduction in the biologically short turf habitats.
Increased scrub vegetation also leads to an increase in evapotranspiration and a
gradual lowering of the water table. Conversely over-grazing by horses, sheep or
rabbits results in loss of sand dune turf. Once the fragile cover of vegetation is
broken, sand can be blown away by strong winds resulting in small blow-outs.
This is important in terms of the risk of foredune breaches.

Nature Conservation

Nearly all of the dune systems in Cornwall have some form of nature conservation
designation. All of the largest dunes are of SSSI status and Penhale Dunes (north
coast) are also a cSAC. These nature conservation designations have had the
impact of both reducing the amount of habitat loss as well as encouraging
appropriate management. Previously this involved dune stabilisation measures to
redress the balance from excessive recreational and other activities. Indeed, there
was some concern that the Cornish dune systems were becoming fossilised’ and
over-stabilised. The current accepted approach is that once excessive man-
induced erosion has been controlied sand dunes should be allowed to develop
more natural, dynamic regimes with a certain amount of bare sand habitat
(approximately 10-25% is suggested by English Nature).

Elsewhere, following the cessation of grazing, new carefully controlied grazing
regimes have been introduced to enhance the nature conservation value as at
Gear Sands (north coast). Positive conservation initiatives such as this have been
possible due to the co-operation of major landowners including holiday camps,
National Trust and MOD, together with funding from Countryside Stewardship.
Major new initiatives are also planned for parts of the Gwithian dune system. The
promotion of habitat and species diversity in association with controlled access
and grazing is leading to a return of natural semi-stable dune systems more able
to react to increased erosion and sea level changes.

Beach Cleaning

Several amenity beach-dune systems, especially on the north coast, are regularly
cleaned in the summer for the benefit of the holiday industry. This beach cleaning
is normally done mechanically, whereby man-induced litter, natural flotsam and
jetsam and a certain amount of sand is removed. Unfortunately, the development
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of embryo dunes on the backbeach requires the presence of beach debris in order
for sand to be trapped and bound. This has implications for the coast protection
potential of the foredunes. It also reduces the ecological diversity of the system.

The continuing impact of this activity needs to be carefully assessed with the
possibility of identifying natural beaches, reviewing the best mechanisms for
beaches that need to be cleaned and developing individual beach-dune
management plans. North Cornwall District Council hosted a conference to review
this problem and could act as a source for new initiatives. The important
implications of this activity warrants further research and investigation. This could
be implemented under a wider Beach Management Plan initiative.

Strategy for Future Natural Sand Dune and Beach Management
Requirements

Whatever the cause of loss or degradation of an area of sand dune, the general
consequences of these activities are:

e an increase in the instability of the dune face by preventing the
establishment of dune-colonising vegetation;

» reduced integrity of the foredune through loss of stabilising dune
vegetation and exposure;

e increased risk of blow outs and thus dune breaching;
e potential loss of habitat;

»  potential loss of conservation value or biodiversity;

e  potential loss of amenity and recreation area;

e increased risk of sand blow into urban areas; and

» reduced level of coastal defence function with potential increased
risks to hinterland.

Around the Cornish coast, only a few dune systems are actively accreting (such
as at Rock and Penhale, on the north coast). Most are starved, retreating and in
need of careful management and maintenance, to retain them as nature
conservation areas and for their natural defence capability. An active Sand Dune
and Beach Management Strategy is necessary for these objectives to be fulfilled.

In identifying and evaluating solutions, it is essential that a holistic approach be
adopted. In particular, solutions should be formulated that address not only the
immediate priorities of the area and region but also the long term sustainability of
both the foredune and beach system as defences in the future and the
conservational value of the dune system as a whole.

There are three key functions of the beach and dune systems around the Cornish
coastline; nature conservation, recreation and sea defence. These functions need
to be evaluated to ensure that all three are possible within specific areas and if so,
attempt to formulate conflict resolution procedures between these functions.

The following are some of the techniques that can be adopted to either help to
stabilise or retain sand dunes:
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e introduce ‘buffer zones' to prevent future development in the dunes;

¢ introduce sand fences in order to trap aeolian sand during the
summer months in front of the frontal dunes, so that this store can be
released during the autumn and winter storms;

e introduce re-vegetation programs in areas where the dune cover has
become degraded, particularly as a result of anthropogenic activities;

¢ the selection of appropriate hardy species and native beach grasses
for re-vegetation schemes in these areas;

e introduce planned beach access paths for pedestrians and
encourage usage by covering the path with wood-chippings or similar
materials (in order to reduce wind funneling through the system and
the development of foredune blowouts the paths should have a dog-
legged entrance);

e restrict vehicular access and promote cycle routes through less
vulnerable areas;

» designate specific areas for activities such as bike scrambling within
the inland dune system, where development of areas of bare sand
will enhance habitat diversity; and

e encourage the natural development of embryo dunes on the upper
beach by leaving natural beach litter on foreshore.

Effective sand dune and beach management requires a framework that allows the
shoreline to be treated as a dynamic system. Beaches and foredunes erode and
accrete in response to varying sediment supplies, sea level changes, storms and
a range of more local scale processes. If a balance is to be achieved between
shoreline protection and the conservation of dunes, it is necessary to fully
understand these processes and provide for some reasonable range of shoreline
fluctuations. Without first having a detailed appreciation of these processes at a
local level (through monitoring and study) it is uncertain that correct management
decisions are being taken.

It is the capacity of the dune and fronting beach to store and supply material to the
fronting foreshore and submerged nearshore that provides the system its ability to
protect the shoreline. However, if the net input of material is less than that being
removed, the system as a whole is likely to be depleted over time. It is important
that the frontal dunes remain “fluid”, alternately receiving and yielding sand.
Consequently, the strategy implemented at any location must acknowledge these
interactions as well as having a good understanding of sediment budgets
operating in the area.

Clear implementation procedures for ensuring sustainable management of the
dunes will be required. This should not, however, be restricted to the needs of
coastal defence, and needs to be broader, covering other issues such as coastal
recreation and the requirements of nature conservation. Learning from dune
management programmes worldwide, a series of appropriate guidelines should be
promoted to encourage foredune stabilisation to occur over the long temm, whilst
maintaining the dunes as a natural mobile system.
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Implementation Co-ordination

To effectively co-ordinate implementation of the various components of sand dune
and beach management, a Steering Group consisting of key organisations and/or
individuals should be formed. The Group should comprise representatives of local
authorities and organisations with expertise or an interest in management of sand
dunes, and should encourage participation from local landowners.

It is recommended that the Group be fronted by an organisation which takes
responsibility for initiating the terms of reference for the different studies
(monitoring, process studies, impact assessments) ensuring that all aspects are
completed within a set budget and an agreed programme schedule. The Group
will be responsible for establishing the management programme and overseeing
implementation, with a key function being quality control to ensure research is
carried out to the required standards.

In this respect there are benefits to be gained by undertaking a co-ordinated
examination of all of the Comish dune systems, as there will be wider ranging
issues for which consistency of approach and assessment is important, as well as
the more localised process interactions

As well as the Coastal Group and Local Authorities, the non-authority
organisations which are likely to be involved include academic organisations,
environmental agencies and consultants, major landowners, holiday and leisure
operators. The range of organisations could be wide ranging but should, as a
minimum, include:

e  The National Trust;
e  Cornwall Wildlife Trust;
¢ Royal Society for the Protection of Birds;
e  MAFF - Countryside Stewardship; and
e  Duchy of Cornwali.
Research and Monitoring

The Sand Dune and Beach Management Strategy will need to be provided with
valuable information about sediment budget regimes within the area. From work
on sediment transport pathways it has been established that along much of the
Cornish coast, currents are generally weak and so sediment contained within
coves and beaches is likely to be self-contained, with the main transport route
being driven onshore and offshore by wind and wave action. It is therefore
proposed that each dune system needs to be investigated separately but within an
overall framework for the entire coastline. The undertaking of this work under one
project would produce cost savings in studying all of them together.

There is no available data regarding the rates of foredune erosion or accretion
along the Cornish coastline and this needs to be investigated with net sediment
losses and gains established. In order to achieve this it will be necessary to
implement a programme of surveying combined beach/foreshore and dune profile
surveys, with a specific objective to establish response of the system to extreme
events such as storm surges. Such a monitoring programme needs to be carefully
designed in conjunction with process study needs to ensure it is well targeted and
will provide maximum returns.
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From these results a risk assessment should be undertaken to investigate the
coastal defence role of the frontal dunes. The development of blowouts along the
dune frontage is important in terms of dune safety, and these features should be
investigated and management responses implemented. It is important to link
changes in the beach-dune systems along the length of the coast with forcing
factors such as wind speed and direction, wave climate and storm surge
frequency. This can be achieved by storing the data on a suitably designed
computer database (such as the Halcrow software package SANDS). This will
allow data sets to be compared and analysed on a regional scale. Only by
understanding the current processes acting on the coast will it be possible to
predict future coastal evolution and provide objective guidelines for coastal
management.

In addition, it is also necessary to identify fragile or vulnerable areas within the
inland dune system so that management options can be considered in terms of
their environmental impact. This will require an appropriate monitoring programme
that will involve an assessment of the ecology of the areas, together with impact
studies. This should be fully integrated with the foredune and beach studies.

An appropriate mechanism to undertake this and particularly to report/
communicate actions, may be through development of Beach Management Plans.
A Beach Management Plan (BMP), as defined by MAFF, is a long term strategic
plan which sets the intention for the management of the shoreline frontage in
terms of coastal defence. They are required because of the potential knock-on
effect of constructing coastal defence schemes around the coast and that future
schemes need to be linked to a clear understanding of how the overall beach
system is linked and how it changes with new coastal defence initiatives.

These sectoral plans, as they stand, include an ongoing monitoring programme,
which will determine the actual perfomance of the beach (and/or foredune) as well
as acting as an assessment of the original beach plan shape. Such plans need to
be reviewed every five years to establish whether the beach performance and
management costs are consistent with the principles of the Management Plan, or
whether a review is necessary. The Plan commonly contains a description of the
objectives for the proposed programme of beach management with
recommendations regarding action and emergency beach levels (threshold
“trigger” levels) at which interventions are to be implemented. Consideration must
also be made regarding any restrictions to undertaking remedial work, for
example, beaches being used in the summer for leisure purposes. Some
prediction of beach performance should be made and it may also be necessary to
predict the consequences of a non-action response to the action and emergency
levels being reached.

The BMP should also consider the sediment budget of the study area, with a
statement concerning current understanding of longshore and cross-shore drift
and estimates of volumes entering and leaving the system. Where sand dunes
represent an important coastal protection measure, the BMP should make specific
reference to the management of the dunes and the monitoring programme which
should be implemented along areas of coastline.

Funding

Implementation of the programme will involve tasks and therefore costs for the
Steering Group. In order to achieve economies of scale it is therefore
recommended that the programme be promoted for the whole of Cornwall.
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Considerable management activity is already taking place on many of Cornwall’s
dune systems. In particular, the County Council’s Comwall Sand Dune Restoration
Initiative, funded under the ERDF 5b Programme, to achieve environmental
improvement of areas damaged by tourism and past industrial usage on the dunes
between Hayle to Newquay. The National Trust and District Councils also carry
out management of habitats and access on the dunes. MAFF’s Countryside
Stewardship Scheme has also been used to encourage management by
landowners. These works have been mainly directed towards controlling access
and improving habitats. Prior to this, in the 1970’s and 80's much of the work was
driven by the urgent short term need to prevent erosion - and the mobility of the
dunes was in some cases drastically reduced. It is now recognized that a more
holistic, long term approach must be taken to management, including the
importance of understanding the dynamic nature of the systems and the
relationship between the dune system and its fronting foreshore and nearshore.

It is recommended therefore that the County Council convene the Steering Group
identified in section 3.6.2. above of interested parties to identify the scope and
resource needs of a Sand Dune and Beach Management Strategy. MAFF may be
a possible source of funding for the preparation of the plan.

For the research and monitoring of natural processes, funding from MAFF, the
NERC or other appropriate national research bodies should also be sought in
partnership with an appropriate research establishment.

Funding major works may be possible through the potential ERDF Structural
Funds if Cornwall achieves Objective 1 status. Other European funding may also
be applicable where the work could form the basis of transnational co-operation or
is of an innovative or pilot nature. It should be borne in mind, however, that such
funding is by its nature short term (2 - 3 years typically) and that the Plan should
address the long term needs for resources.

Conclusions and Recommendations

Sand dunes provide a vital coast defence role in Cornwall. They are also a high
priority nature conservation and recreation resource.

Because of their multifunctional role, extent and vulnerability, future management
options for sand dunes need to be based on detailed, objective, data and
understanding of natural processes over the dunes, foreshore and nearshore. This
is particularly important in a scenario of climatic change, sea level rise and coastal
squeeze on such a limited resource, as there are few opportunities for habitat
creation and managed retreat.

A multi-agency Steering Group should be established, convened by Cornwall
County Council. The group should include representatives of all the agencies,
organisations, research institutions and major landowners currently involved in the
management of dunes in Cornwall.

As well as the need for an overall management strategy for Cornish Dunes and
Beaches, management plans should also be devised for individual beaches.
Funding for such a strategy should be sought from within the county as well MAFF
and national research bodies. For implementation in the short term the proposed
Objective 1 Status for Cornwall and other EU programmes should be investigated.
It is anticipated that a Sand Dune and Beach Management Strategy for Cornwall
will take about two years to complete.
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SALTMARSH MANAGEMENT
Overview

Despite the limited extent of saltmarshes in Comnwall, they fulfil an important coast
defence role especially as they are normally located in the inner arms and creeks
of upper estuaries adjacent to farmland and major centres of population. In
addition, they are an important nature conservation resource providing vital
feeding and roosting areas for a large number of birds especially during periods of
migration or severe winter weather.

Most of the saltmarsh occurs outside of the SMP boundaries, eg the upper creeks
of the Fal estuary and within the Tamar complex. It is, however, considered
appropriate to incorporate appropriate guidance within this SMP for reference.

Unfortunately saltmarsh habitats have been subject to a wide variety of
development and other activities, both natural and man-induced, which have
reduced the value and extent of this important resource. Reclamation for
development and agriculture are two of the most serious threats together with the
natural erosion and dieback of the saltmarsh vegetation.

This is particularly worrying for a sediment regime that is little understood,
especially in the deep drowned-river ria estuary systems that are typical of
Cornwall. Much of the sediment accretion was associated with previous mining
activities and saltmarshes have often developed on very toxic substrates. This
man-induced sediment regime has now virtually stopped and saltmarsh habitats
are threatened, in addition, by rising sea levels and coastal squeeze.

In Britain most research on the sediment and vegetation regimes and the
subsequent retreat of saltmarshes has been concentrated on the estuaries of East
Anglia and south east England.

If the saltmarshes of Cornwall are to be sustained and continue to provide a vital
coast defence role, then much more needs to be known about their sediment
regime and evolution. This coast defence function needs to be related to the
continuing retention of the nature conservation interest of the associated suite of
SSSIs and cSAC sites, the commercial operation of estuary harbours and the
many other functions that saltmarshes continue to fulfil.

This can only be done by a strategic overview involving the key agencies and
landowners involved in the management, research and use of the saltmarsh
resource. This will allow future decisions on saltmarsh management, retention and
enhancement to be based on strategic objective data. The fact that erosion of
saltmarsh habitats is now occurring countywide means that this is a diminishing
resource that environmentally one can ill-afford to lose.

Processes Controlling Saltmarsh Systems

Saltmarshes are fragile and complex tidal environments formed from the
accumulation of fine silts and sands in a relatively low energy environment,
promoting colonisation by salt tolerant (halophytic) plants. The presence of
vegetation encourages further sedimentation developing the saltmarsh both
laterally and vertically. The main factors that control the development of
saltmarshes are: sediment supply; tidal regime; wind-wave climate and changes in
relative sea level. As a consequence, most saltmarshes occur in sheltered tidal
environments where there was, at least historically, an adequate supply of
sediment.
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Typically most of the estuaries in Britain are in areas bounded by low land which
has, in the past, been reclaimed from the sea through the gradual enclosure and
draining of the saltmarshes. Thus, the majority of saltmarshes are backed by a
flood defence embankment. As the enclosed marsh is drained, the soils shrink and
the land level is depressed, whilst on the seaward side of the embankment the
continued process of accretion will cause the marsh to gradually increase in
height. The net result of these processes is that much of the hinterland is at, or
often below, sea level thus increasing the risk of flooding.

Many of the Cornish saltmarsh systems are, however, controlled by markedly
different sediment regimes and hence do not quite accord with the standard
saltmarsh model. Most of the saltmarshes in Comwall have formed in the inner
arms and creeks of deep-water drained-valley ria estuary systems with little
natural fluvial or marine sediment input. These rias are often fringed by steep-
sided wooded slopes and only possess limited areas of reclaimed land and
associated embankments. In some places, as at Ruan Lanihorne on the upper Fal
(south coast), the saltmarsh habitats merge upstream via tall-herb/fen vegetation
to scrub and woodland providing a unique vegetation succession. Downstream,
they pass from intertidal mudfilats to deep sub-tidal habitats; regimes dominated by
high water quality and limited suspended sediment.

In addition, extensive tracts of the saltmarsh in Cornwall have developed on the
large volumes of mine waste discharged into the estuaries from the tin, copper and
china clay mining activities of the last two centuries. This saltmarsh substrate is
often highly toxic with Restronguet Creek on the Fal (south coast) reputed to have
the most toxic sediment of any estuary in Britain. An indication of the rate of
siltation in the inner creeks of Comish estuaries is highlighted by the Fal estuary.
Here the tidal limit on the River Fal has migrated 4.5km downstream from
Tregony, which was an active port in the middle ages, and boreholes in
Restronguet Creek have recorded up to 30m of sediment. With the cessation of
metalliferous mining and the stringent controls on discharge from the china clay
industry little “man-induced” sediment is currently feeding the Cornish saltmarsh
regimes which are now starved of sediment and experiencing erosion. Climate
change, increased storminess and sea-level rise are also all impacting on the
current saltmarsh regime in estuarine systems that are far from being in
equilibrium.

As a natural sea defence facility, saltmarshes provide a buffer to ongoing coastal
processes such as wave and tidal energy and, against damaging storm events.
Their ability to absorb wave and tide energy can result in the embankment, which
often delineates the landward edge of the saltmarsh, being constructed to a lower
specification than would have been required had the saltmarsh been absent. Thus,
saltmarshes can provide a significant benefit to the flood defences of an area, and
the careful management of saltmarshes should be included as a “soft engineering”
solution to the provision of long temm, sustainable flood defence schemes. The
presence of a healthy saltmarsh constitutes a natural sea defence asset. However,
it must be noted that in Cornwall many of the saltmarshes are “unhealthy”, as they
are retreating. Maintaining a saltmarsh on these eroding shores is a difficult
challenge.

The Resource
Comwall possesses a suite of the largest and most important drowned river, ria-

estuaries in Britain and Europe. Together the estuaries of the Tamar, Looe,
Fowey, Fal, Helford, Hayle, Gannel and Camel cover some 9,000ha. However,
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because of the deep water regimes and limited sediment input into these estuaries
only relatively small tracts of saltmarsh have developed, mainly in the sheltered
upper estuarine areas. The Tamar complex, including St Johns Lake and the
Lynher, possesses the largest extent of saltmarsh in Comwall (260ha excluding
the Devon side of the system). Other significant areas of saltmarsh occur on the
Fal (93ha), Camel (50ha), Gannel (20ha), Hayle (19ha), Looe (6ha), Helford (4ha),
and Fowey (5ha). In total there are only 455ha of saltmarsh in the county out of
an England resource of 31,400ha and a UK total of 44,370ha (JNCC data). Many
of the saltmarshes in the county have developed on a substrate of sediments
previously discharged as mining waste from the tin and copper mining areas and
the St Austell china clay area.

Despite the limited extent of the saltmarsh resource in Comwall, its south-western
location means that it is in a strategic location for birds to rest and feed on
migration. Additionally, the Comnish estuaries are normally free from the impacts of
hard winters and thus can provide a winter refuge for birds unable to feed on
frozen estuaries up-country. Many of the Comish ria estuaries also merge
downstream into intertidal and sub-tidal habitats with deep water and high water
quality supporting a rich and diverse flora and fauna.

It is not surprising therefore that the largest saltmarsh areas within the county are
of SSSI status, including several CWT and RSPB Reserves. Additionally, parts of
the Tamar complex are already of SPA status as well as a cSAC site. The Fal-
Helford estuarine complex is also a cSAC for its priority habitats and species.

The Role of Saltmarshes in Cornwall

Despite their limited extent, saltmarshes in Cornwall fulfil important strategic roles
for coast defence, nature conservation and industrial and commercial
development. These roles are made even more significant when one realises that
some 350,000 people live within 1km of an estuary in Cornwall (including
Plymouth and the entire Tamar complex). This proximity to tidal waters and large
centres of population also helps to explain why saltmarshes are so vulnerable to
reclamation, damage and disturbance. Particular roles are outlined below:

Coastal Defence

The presence of a healthy saltmarsh provides a natural coast defence measure.
These habitats are able to act as a buffer to wave and tidal processes as well as
being able to withstand damaging stoom events. The presence of vegetation
tolerant to inundation by saltwater also encourages further sedimentation and the
gradual lateral and vertical growth of this natural protective barrier. Saltmarshes
act as the first, outer-line, of coast defence, often fronting a flood defence wall,
which is backed by reclaimed land, commercial or residential development. Tracts
of land reclaimed for farmland are to be found behind the saltmarsh-flood defence
walls especially on the Tamar and Camel estuary complexes.

Saltmarshes continue to provide protective buffers for estuarine towns and
villages as at Wadebridge, Devoran, Hayle, Millbrook, St Germans, St John and
Lostwithiel. Without these tracts of protective saltmarsh, major defence projects
would need to be installed.

In addition, the saltmarshes protect many communication routes on the banks of
estuaries as well as most of the traditional estuarine-river bridging points. They
give protection to the existing railway lines at Looe, Hayle and Fowey as well as to
many of the main line viaduct bridge foundations. The Camel Trail cycle route
(north coast) that follows the old railway line to Padstow is also partly protected by
saltmarsh. The road bridges at places like Gweek, Ruan Lanihome, Wadebridge,
Lelant and Devoran are all fronted by protective saltmarshes. The main A39
crosses a causeway fronted by the saltmarsh at Devoran and the Hayle-Lelant
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causeway (previously the main A30 road) is similarly protected. Finally, the new
Gannel Relief Road at Newquay is protected, in places by saltmarsh.

Industrial and Residential Development

Because of their estuarine-side location, flat topography and relative ease of
reclamation, saltmarshes have long been subject to reclamation since Roman
times. Many of the estuary-side towns in Cornwall have developed across
saltmarsh habitats including those at Truro, Falmouth, Penryn and Saltash.
Associated with many of these include the development of commercial port
operations, wharves, docks and associated maritime activities as at Truro,
Falmouth, Gweek and Hayle. Saltmarshes too have traditionally provided ideal
strategic locations for sewage works and water treatment facilities.

Roads and Railways

As well as providing natural avenues for waterbomne transport, the Cornish
estuaries and associated saltmarsh habitats have been used by roads and
railways to provide many of the main communication routes and bridging points
across the county. As outlined above, these communication routes also benefit
from the natural protection afforded by the adjacent saltmarsh habitats.

Agricuiture

Due to the limited extent of the saltmarsh resource in Cornwall, reclamation for
agriculture has not been as extensive as elsewhere in England. However, tracts of
saltmarsh have been reclaimed, especially on the Hayle, the Tamar and the
Camel complexes, where low flood defence embankments now separate the
reclaimed farmland from the fringing saltmarsh habitats. Again, because of their
limited extent, grazing of saltmarsh is not a common activity in Cornwall, although
there have been some attempts to promote it on the River Camel.

Waste Disposal

Historically, several saltmarsh sites have been used for the disposal of residential
and commercial waste. These include Boscawen Park on the Truro River and
Saitmill Creek on the Tamar. Commercial waste, including asbestos, was also
tipped at Hayle. Most of these old tip sites have since been returned to recreation
parks and sports fields.

Disposal of Mine Waste

During the boom years of the tin and copper metalliferous mining industry in
Cornwall, the rivers flowing into the main estuaries were used to dispose of the
waste tailings from the workings inland. This resulted in the accumulation of vast
amounts of sediment in some creeks encouraging the rapid spread of saltmarsh
habitats. Restronguet Creek on the Fal estuary has 30m of such toxic sediment.
Similarly, the River Fal, previously known as the White River, discharged large
volumes of waste material from the china clay industry into the Ruan-Lanihorne
arm of the Fal.

Nature Conservation

Despite their limited extent, the saltmarsh habitats of Cornwall and their
associated terrestrial and marine environments are a nationally important nature
conservation resource. They provide important feeding and roosting areas for a
wide variety of birdlife, especially during migration. These are the first and last
estuaries in Britain for birds migrating south and west. Because of the mild climate
in Comnwall the estuaries are seldom frozen and hence the saltmarshes can
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provide vital feeding grounds for estuarine bird species unable to feed when
severe weather affects other British estuaries.

The saltmarsh vegetation and fauna have also adapted to heavily contaminated
sediments as on the Fal. In addition, the natural succession from mudfiat-
saltmarsh-grassland-scrub-woodland in places like Ruan Lanihorne (south coast),
are of very limited occurrence throughout Europe.

It is not surprising therefore that many of the most extensive areas of saltmarsh in
the county fall within existing SSSIs, including several areas managed as Nature
Reserves by the RSPB and CWT. In addition, the two largest saltmarsh-estuarine
complexes (on The Tamar and the Fal-Helford system), are both cSAC. Parts of
the Tamar complex are already of SPA status because of the bird life. The
saltmarshes on the Tamar, Fal-Helford, Hayle and Camel are also included within
Sensitive Marine Areas. Recently, saltings have been recreated by the RSPB on
their Hayle Estuary Reserve. The National Trust also have substantial saltmarsh
holdings which are managed as nature reserves, including Erth Island on the
Lynher, the Gannel, and Ruan on the Fal.

This plethora of nature conservation designations highlights the outstanding
national and international status of the remaining saltmarsh resource in Cornwall.

Recreation

Many of the sheltered saltmarsh creeks provide safe moorings and haul-out areas
for small boats and yachts. In addition, reclaimed saltmarsh-mudfiats provide
locations for more extensive marinas and boatyards especially on the Tamar and
the Fal. Shooting for wildfowl in season continues across some of the estuarine
saltmarsh habitats including parts of the Camel, Fal and Tamar complex. Major
new recreation facilities have been proposed for the Hayle Estuary and the Truro
River.

Military Activity

Although HMS Raleigh uses parts of St John's Lake as a fiing range, military
activity on saltmarsh habitats in Comwall is very limited. There have been
occasional proposals to use them for training exercises including the use of
military hovercrafts.

Fish Ponds, Tidal Mills and Lakes

The uppermost sections of some tidal estuary-saltmarsh habitats have been
excavated and used for fishponds and ornamental lakes as at St Clements or
Trelissick on the Fal. Elsewhere, embankments were previously built to pond in
water to power tidal mills as at Little Petherick on the Camel or St Gemans on the
River Lynher.

Copperhouse Pool and Carnsew Pool on the Hayle Estuary were used to impound
water to help flush out the deep-water channel for the harbour.

Impacts on Cornish Saltmarsh Habitats
Industrial, Commercial and Residential Development

Saltmarsh habitats have been reclaimed adjacent to many Cornish estuarine
towns and harbours. Several of the major ports have been developed on previous
saltmarsh areas including the ports of Truro, Falmouth, Penryn and Hayle. In
addition, these towns extended their residential and commercial developments
onto the adjacent saltmarsh habitats.
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Roads, railways, bridges, embankments and causeways around and across the
multitude of Cornish estuaries have also impinged onto saltmarsh habitats often
completely truncating saltmarsh systems.

The provision of the associated services and infrastructure, including tidal mills in
the past and more recently sewage works, have added to the loss of this restricted
saltmarsh resource.

Recent proposals for estuarine-side residential and commercial developments for
Hayle and Truro pose additional future threats to the saltmarsh resource. There
are also longstanding proposals for a power station at Insworke on St John's Lake.

Although major losses of saltmarsh have diminished recently, small-scale loss still
continues of this small and finite resource.

Agriculture

Historically, reclamation for agriculture had a significant impact on several Comish
saltmarsh habitats especially on the Tamar and Camel systems. Here low
embankments were built, severing upper saltmarsh habitats from their natural tidal
regimes, and then the areas gradually reclaimed for agriculture, normally used for
stock grazing.

Removal of old sea walls and the return and enhancement of saltmarsh habitats is
a potential new initiative for parts of the Tamar and Camel systems.

Waste Disposal

Several large tracts of saltmarsh habitats have previously been lost to old landfill
sites including those at Boscawen Park on the Truro River, Saltmill Creek and
Southdown on the Tamar and parts of the Hayle Estuary. Small-scale ad hoc
infilling and tipping continues to diminish the total saltmarsh resource of the county
including several recent incidents on the Lynher.

Mine Waste and Pollution

Many estuaries in Conwall have suffered significant impacts associated with the
previous discharge of large volumes of waste from the mining of tin, copper and
china clay. The creeks of the Fal are underlain with some of the most toxic
sediments of any estuary in Britain. Restronguet Creek was the main discharge
“sump” for a large proportion of the central Cornwall mining area whilst the upper
Fal was rapidly infilled by discharges from the St Austell China Clay works (SMP
for Rame Head to Lizard Point). The sudden surge in accretion, associated with
this man-induced sediment, caused an imbalance in the sediment equilibrium of
these estuaries which are now trying to readjust following the cessation of mining
waste discharge. This is particularly worrying because of the high level of toxicity
of much of this mine waste sediment, the impact of any erosion or retreat of the
overlying saltmarsh and the threat of major pollution incidents as occurred at the
Wheal Jane mine several years ago.

This is of particular concern in estuarine systems that are important fish and
shellfish areas, including sea bass nurseries and oyster fisheries. Any pollution
from these toxic saltmarsh sediments could also impact on the internationally
important marine habitats and species within the marine cSAC sites on the
Fal/Helford and Tamar.
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