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1 Context 
1.1 Purpose of this report 
This Risk, Issues and Opportunities Report is for the Cumbria Coastal Strategy (CCS), also referred to 
as the ‘Strategy’ within this document.  

It is intended to summarise identified issues, risks and opportunities along the Strategy coastline, 
which will be used to inform development of the Strategy.  

1.2 Strategy background 
The North West England and North Wales Shoreline Management Plan 2 (SMP2), the second 
generation Shoreline Management Plan (SMP) for Cumbria, was completed in 2010 and reviewed the 
first versions of SMPs that had been developed 10 years earlier. The SMP2 provided a large-scale 
assessment of the risks associated with erosion and flooding along the region’s coast between Great 
Orme’s Head in North Wales and the Scottish Borders and was produced in line with Defra Shoreline 
Management Plan Guidance (March 2006). The SMP2 provides a strategic framework for more 
detailed strategies for managing and improving coastal management. 

The requirement for a more detailed strategy to cover the smaller interacting policy areas of the 
Cumbrian coast was identified in the SMP2. Coastal strategies form the second tier in the shoreline 
management planning hierarchy; below the high level non-statutory Shoreline Management Plans and 
above the local level scheme design documents.  

Having a detailed coastal strategy to assess coastal flood and erosion risk will allow infrastructure 
providers and the coastal protection authorities to comprehensively quantify the risks and associated 
damages of coastal flooding and erosion and plan long-term future investment. It is envisaged that 
the Strategy will have a greater focus on those stretches of the Cumbrian coast where properties, 
infrastructure and other ‘at risk’ assets are present, but will use a ‘lighter touch’ approach on 
unpopulated stretches with no infrastructure or vulnerable resources. That is not to say those 
locations will not be looked at whatsoever (as they could very well offer environmental gains), but the 
sections where significant interventions/defences could possibly be justified are where the most work 
will likely be required. And so, the coastline will be reviewed in collaboration with key stakeholders 
and areas of ‘priority’ will be identified, where intervention to reduce coastal risks needs to be 
undertaken to protect infrastructure and property at more immediate risk.   

This Strategy is being led by Cumbria County Council on behalf of the Cumbria Coast Protection 
Authorities (CPAs) and covers the entire Cumbrian coast.  

1.3 Division of the coast 
The Cumbrian coastline extends to some 420km and lies within the following SMP2 Sub-Cells (Figure 
1): 

• Sub-Cell 11c (part) Arnside to Hodbarrow Point (Millom, Cumbria) (including the Kent, Leven and 
Duddon estuaries); 

• Sub-Cell 11d Hodbarrow Point to St Bees Head (including Ravenglass Estuary complex); and 

• Sub-Cell 11e St Bees Head to Scottish Border (including Moricambe Bay and the Eden). 
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Figure 1 Map showing the SMP2 sub-cells included within the Strategy (extents shown by red dots) 

Each Sub-Cell has been further divided within the SMP2 into smaller interacting areas of open coast 
or estuaries, known as Policy Areas, which cover a number of Policy Units. The locations of the SMP2 
Policy Areas for the Cumbrian Coast are shown in the figures below. The Policy Units are identified by 
a number which increases sequentially along the shoreline from south to north. The policy unit 
boundaries shown should not be taken as definitive, as the SMP2 is based upon high-level assessments 
and more detailed studies at implementation may justify the need to ‘go across’ boundaries shown by 
a small distance in order to appropriately deliver the intention of the Plan policies. 

Policy areas in Sub-Cell 11c (Figure 2): 

11c 8: Heald Brow to Humphrey 
Head (part) 

11c 9: Kent Estuary 

11c 10: Humphrey Head to Cark 

11c 11: Outer Leven Estuary 

11c 12: Leven Estuary 

11c 13: Bardsea to Piel Island 

11c 14: Walney Island 

11c 15: Walney Channel (Mainland) 

11c 16: Duddon Estuary 
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Policy areas in Sub-Cell 11d (Figure 3): 

11d 1: Hodbarrow Point to Selker 

11d 2: Selker to Eskmeals 

11d 3: Ravenglass Estuary Complex 

11d 4: Drigg Point to Seascale 

11d 5: Seascale to St Bees 

11d 6: St Bees 

11d 7: St Bees Head 

 

 

 

 

Policy areas in Sub-Cell 11e (Figure 4): 

11e 1: St Bees Head to Whitehaven 

11e 2: Whitehaven to Workington 

11e 3: Workington to Maryport 

11e 4: Maryport to Dubmill Point 

11e 5: Dubmill Point to Silloth 

11e 6: Silloth to The Grune 

11e 7: Moricambe Bay 

11e 8: Cardurnock to the Scottish 
Border 
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2 Appraisal process 
2.1 Introduction 
Before we can identify and evaluate the best strategic approaches to managing flood and erosion risks 
along the Cumbrian coastline, it is important to understand the key features, issues and opportunities 
that exist within the Strategy area. 

To achieve this, a number of activities have been undertaken: 

• Review of existing baseline information and data: this is recorded in a separate report: 
Baseline Information Report. 

• Mapping of erosion risk, based upon the latest Environment Agency national coastal erosion 
risk mapping (NCERM) data: GIS maps are included in Appendix B, which show for each policy 
area erosion predictions for a no active intervention scenario. 

• Mapping of flood risk, based upon the latest Environment Agency Flood Map: GIS maps are 
included in Appendix B, which show for each policy area flood extents for various ‘return 
period’ events.  

• Baseline understanding of coastal processes and behaviour: this has been based upon 
updating information within the SMP2, which has been updated in the latest monitoring 
reports produced as part of the North West Regional Monitoring Programme. Appendix A 
includes the latest summary information on conceptual understanding of coastal process and 
the monitoring of shoreline change. 

• Current defence condition, based upon latest asset inspection data compiled as part of the 
North West Regional Monitoring Programme. The latest asset data are included in Appendix 
C. 

• Engagement with key project partners to understand their issues, opportunities and 
requirements of the strategy: risk workshops were held on 29 and 30 August 2017: Appendix 
D records outcomes of these meetings. Individual meetings have also been held with South 
Lake District Council and Natural England, to capture additional information from 
representatives that were unable to attend the workshops.  

2.2 Report structure 
Section 3 provides an overview of the Strategy area, and summarises the key coastal processes and 
characteristics of each sub-cell.  

Section 4 identifies the strategy-wide risks, issues and opportunities, including consideration of flood 
and erosion risk 

Section 5 identifies the priority areas and sets out the key considerations for the Strategy in relation 
to these areas 

There are a number of supporting appendices: 

Appendix A: Baseline understanding of coastal processes and behaviour 

Appendix B: Erosion and Flood mapping by policy area 

Appendix C: Defence asset tables (taken from appraisals undertaken as part of the North West 
Regional Monitoring Programme) and mapping of defence condition 

Appendix D: Outcomes from risk workshops held 29 and 30 August 2017 
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3 Overview of Strategy Area 
3.1 Summary of strategy-wide coastal processes 
Within the Irish Sea the hydrodynamics are primarily controlled by a combination of bathymetry and 
sheltering from dominant waves and wind from the Atlantic by the Isle of Man and Ireland (Halcrow, 
2010a). The prevailing wind direction across the eastern Irish Sea and north-west English coast is 
south-westerly (Pye and Blott, 2009), with winter storms predominately from this direction (Halcrow, 
2011a). The wave climate varies throughout the region (Figure 5) due to the differing levels of 
protection afforded by the Isle of Man and Ireland together with the coasts of North Wales and 
Scotland against waves originating from the Atlantic and the control these land masses have on locally 
generated waves. At a local scale, nearshore banks also have an impact on wave conditions at the 
shoreline. Predominant waves come from the sector with the longest fetch, which is from the south-
west for the Strategy frontage. 

 
Figure 5 Wave roses for the Strategy coastline. Taken from the JPS study (Halcrow, 2011a). 

At the northern and southern limits of the Strategy area extensive intertidal flats have developed 
along the coastal fringe, but along the central section between the Duddon Estuary and St Bees Head, 
the 20m isobath lies within a kilometre or two of the coast (Figure 6) and here the shorelines are 
narrower and steeper. 

The Eastern Irish Sea experiences a semi-diurnal macro-tidal regime, where mean spring tidal range is 
around 8.4m at Morecambe and Silloth (Pye and Blott, 2009). There is little difference in high tide 
times along the coast due to the way that the tide propagates into the Irish Sea.  
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Figure 6 CETaSS Model bathymetry for North East Irish Sea area (mODN) (taken from Halcrow, 2014) 

Over the past ten thousand years, (the Holocene interglacial period) the pattern of relative sea level 
around the coastline of Great Britain has been determined by the effects of the last glaciation which 
has led to marked regional differences, due to the balance between changes in sea levels and changes 
in land levels. In contrast to southern Britain, northern Britain, including the Strategy area, has 
experienced a net uplift (rising land levels), due to the unloading of ice (known as Glacial Isostatic 
Adjustment (GIA). Relative mean sea levels reached their peak level around 5000-6000 years before 
present and at that time were around 5m higher than present day in the Solway and 1m higher than 
present in Morecambe Bay (Halcrow, 2010a). This is illustrated in Figure 7 which show results of a GIA 
model and taking account of geological evidence of vertical land movements (work undertaken by 
Bradley et al., 2008).  This has meant that to date, this Strategy shoreline has not experienced the sea 
level-driven erosion observed along other coastlines of the UK. Instead many of the shoreline changes 
have been driven by storms, as a result of elevated water levels and wave activity, or by channel 
movements (within Solway Firth, Morecambe Bay and the other estuaries), which have meant that 
larger waves and tidal currents get closer to the shoreline. 

 



ISSUES, RISK AND OPPORTUNITIES REPORT 

 7 

 
Figure 7 GIA map of the vertical land movement (mm/year) for the UK. Taken from Lowe et al., 2009. Adapted 
from Bradley et al. (2008). 

Throughout much of the later Holocene, the Solway Firth and Morecambe Bay have acted as net sinks 
for sediment transported by tidal and wave processes from the eastern Irish Sea with fine and very 
fine sand from these sources transported mainly by tidal processes into the estuaries. In contrast, the 
exposed shores of Walney Island and west Cumbria have acted as sediment sources throughout most 
of the later Holocene (Pye and Blott, 2009). Here, the beaches consist of poorly sorted mixtures of 
gravel and coarse sand on the upper beaches, and fine or very fine sand on the lower beaches (Pye 
and Blott, 2010). 

The influx of fine sand into the estuaries, driven by a flood tide dominance, plentiful supply of 
sediment from offshore, and littoral inputs, and has meant that intertidal habitats have expanded in 
the estuaries, which has historically enabled large areas to be reclaimed for various human uses. 
Reclamation, together with dredging and channel training, has, in turn, generally encouraged further 
accretion by reducing tidal prisms, channel migration and flow velocities. There has also been dredging 
and channel training carried out in some of the estuaries, which have altered their behaviour. In the 
larger complexes of Morecambe Bay and the Solway Firth, the inner estuary has been infilling with 
sediment, but a more complex system operates in the outer estuary, typified by a highly variable 
system of banks and channels. The nearshore banks at the estuary mouths are believed to be active 
under contemporary conditions, changing in shape and form morphology in response to changes in 
hydrodynamic conditions. 

The mobility of these banks and channels have been the main cause of intertidal erosion within the 
estuaries in the past, rather than coastal squeeze due to sea level rise. The mobility of the channels is 
driven by the combination of low and high flows, variability in tidal currents and the occurrence of 
storms, particularly in unconstrained parts of the estuaries.  

At the southern end of the Strategy area, littoral transport from beaches and intertidal areas is 
generally directed into Morecambe Bay, which is thought to have further capacity for infilling and 
therefore, in the future, it is likely that, as long as sufficient sediment is available, the Bay as a whole 
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is expected to maintain its overall stability. The main influence on future shoreline behaviour will 
therefore be the configuration of intertidal channels and banks.  

There are drift divergences at Walney Island and between the Duddon Estuary and Ravenglass Estuary; 
the location of these can vary by up to 2km, due to the variability of the annual wave climate. This 
explains why issues of beach erosion may vary from year to year (Halcrow, 2014).  

From Seascale to Braystones, littoral transport direction is variable (since the shore is swash aligned), 
but northwards transport becomes more dominant towards St Bees Head, which has been shown to 
be major barrier to littoral transport (Halcrow, 2010b). The main source of sediment along this section 
of shoreline is from erosion of the boulder clay cliffs and from erosion of the nearshore zone. North 
of St Bees Head the net littoral transport direction is northwards towards the Solway Firth. The Inner 
Solway is a strong sediment sink (Halcrow, 2010b). 

Shoreline evolution along the Strategy coastline over the last few hundred years has been driven 
predominately by storm events and local changes in banks and channels, rather than sea level rise. 
This area is affected by Atlantic depressions that pass from west to east over the UK and the largest 
storm surges are typically generated by depressions travelling from the south and south-west, which 
can result in up to a 2m surge. Storm surges (together with the associated waves and wind) have been 
found to generally increase transport towards the major estuaries and result in enhanced southwards 
transport from the Cumbrian coast towards Morecambe Bay (Halcrow, 2010b).  

3.2 Summary of key characteristics of the strategy area 
Natural England has defined three National Character Areas that incorporate the Strategy area. 
Morecambe Bay Limestones National Character Area includes the Strategy coastline from the County 
Boundary at Arnside to Aldingham, i.e. part of Sub-Cell 11c. West Cumbria Coastal Plain National 
Character Area includes the coastal strip from the Furness Peninsula to Maryport, i.e. part of Sub-Cell 
11c, all of Sub-Cell 11d and part of Sub-Cell 11e. Solway Basin National Character Area includes the 
Strategy coastline north of Maryport, i.e. the remaining part of Sub-Cell 11e. Information from these 
National Character Area profiles have been used here to summarise key characteristics of the strategy 
area. More detailed information will be provided in the Strategic Environmental Assessment (SEA) 
report, with a focus on priority areas.  

3.2.1 Sub-Cell 11c (part) Arnside to Hodbarrow Point (Millom, Cumbria) 
(including the Kent, Leven and Duddon estuaries) 

South of Barrow, the coastline is characterised by the wide shifting intertidal sand flats and 
saltmarshes of Morecambe Bay, which are generally backed either by man-made flood embankments 
enclosing former marshland or limestone outcrops and areas of eroding glacial till and drumlins. The 
rivers Kent and Leven enter Morecambe Bay via dynamic estuary systems. 

To the north of Morecambe Bay, the coastline includes a range of habitats including dune systems, 
Duddon estuarine system and the barrier islands of Walney and Foulney. The coast from Walney Island 
to St Bees, including the Duddon Estuary and the estuary complex at Ravenglass, supports several 
internationally and nationally designated nature conservation sites. These are important for their 
coastal sand dune, vegetated shingle and salt marsh communities as well as for breeding seabirds, 
wintering waders and wildfowl, natterjack toad and specialist flora. Cumbria supports 50 per cent of 
the UK natterjack toad population 

The area includes Arnside and Silverdale Area of Outstanding Natural Beauty (AONB) and part of the 
Lake District National Park which has been designated a World Heritage Site as of July 2017. It is an 
extremely important area in terms of the diverse range of habitats and species it supports, with almost 
a fifth of the Morecambe Bay Limestones National Character Area designated as Sites of Special 
Scientific Interest (SSSI) (Natural England, 2014). Sites of international importance present in this NCA 
include Morecambe Bay SAC, SPA and Ramsar site with its range of estuarine communities, notably 
salt marshes, and its wintering wader and wildfowl population and River Kent SAC.  
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Generally, this is a very rural setting, with only a few larger villages and towns, such as Grange-over-
Sands, Arnside, Ulverston and Barrow-in-Furness. The railway line crosses the area, running along the 
shoreline along the Grange-Over Sands to Humphrey Head stretch and crossing the rivers Kent and 
Leven by viaduct. Coastal roads also run along the coastline in places, notably the A590 at Greenodd 
and A5097 between Ulverston and Barrow-in-Furness, with smaller access roads at Grange-over-Sands 
and Arnside. The A590 is the primary route between the M6 and Barrow-in-Furness and significant 
lengths of the route are at flood risk where it runs across the reclaimed coastal floodplain inland of 
the Kent and Leven estuaries. The A5087 coast road is a key communication link between the string 
of communities along the coast between Ulverston and the key town of Barrow in Furness. 

The area features a range of visible heritage features, including Neolithic and bronze-age burial 
mounds and stone circles, prehistoric settlements and enclosures, medieval field patterns and Second 
World War anti-invasion defences such as pillboxes and observation posts, which were built to defend 
Barrow-in-Furness and vital shipping lanes. Remnants of an enclosed landscape of small to medium-
scale pastures dating from the 14th to 17th centuries also exist around Walney Island.  

Historically, the area’s economy has been based on ship-building around Barrow-in-Furness and 
agriculture, with recreation and tourism having developed as a major element of the economy. 
Arnside and Grange are key tourism centres and there is an extensive rights of way network. Villages 
are slowly expanding with the demand for housing for the retired, holiday homes and for people 
commuting to Kendal, Ulverston and Barrow. The energy sector is also a developing industry, with the 
offshore wind farms dominating the seascape from the Furness Peninsula serviced from the port of 
Barrow, the gas terminal at Roosecote as well as the proposed tunnel head for the electricity cables 
associated with the proposed Moorside development that cross Morecambe Bay. Agriculture remains 
an important contributor to the economy. Much of the farmland along the coastal fringes is classified 
as Grade 3 (good to moderate) or below and the majority of agricultural activity is livestock-orientated, 
with little arable or horticulture.   

3.2.2 Sub-Cell 11d Hodbarrow Point to St Bees Head (including Ravenglass 
Estuary complex) 

The coastline encompasses a diverse range of habitats including mud and sand flats, shingle and 
pebble beaches, honeycomb worm reefs, soft cliffs, the high sandstone cliffs of St Bees, dune systems, 
the expansive estuarine system of Ravenglass and the nationally important geological exposures along 
the cliffs of Annaside and Gutterby Banks. These environments are protected by a variety of 
deignations including the Drigg Coast SAC and SSSI, Annaside and Gutterby Banks SSSI, and Cumbria 
Coast Marine Conservation Zone which is currently undergoing proposals for expansion.  

St Bees Head is of national importance for both its geological exposures and the range of habitats 
supported, including the sheer cliffs which provide the only breeding site on the coast of Cumbria for 
a variety of colonial seabirds. The coastline to the south of Seascale is characterised by a number of 
internationally and nationally designated nature conservation sites, including the mobile dune and 
spit system of the Drigg coastline, which is the most extensive sand dune system in Cumbria, and the 
estuarine saltmarsh and intertidal flat environments of Ravenglass estuary; these are important areas 
for their coastal sand dune, vegetated shingle and salt marsh communities as well as for breeding 
seabirds, wintering waders and wildfowl, natterjack toad and specialist flora. The Drigg coastline, 
including Ravenglass Estuary, is relatively undeveloped and human influences remain low. To the 
south, the coastal strip at Annaside is recognised as an important link in the chain of nationally 
important natterjack toad colonies on the west coast of Cumbria, linking the larger colonies to Drigg 
to the north and Millom to the south. Further south lies Duddon Estuary, which is also an important 
site for nature conservation and supports a range of estuarine habitats.  

The area includes part of the Lake District National Park and World Heritage Site, whilst St Bees Head 
Heritage Coast is located at the northern end of this sub-cell. The area features a range of visible 
heritage features, including Neolithic and bronze-age burial mounds and stone circles, prehistoric 
settlements and enclosures, medieval field patterns. The area was an important trading area during 
Roman times, with Ravenglass being a key port. Some of the current communication links follow trade 



ISSUES, RISK AND OPPORTUNITIES REPORT 

 10 

routes established from this period. There are also a number of castles and other fortified buildings 
which date from the medieval period, the area of Copeland the south of Whitehaven was important 
in Norman times as the seat of the barony which was located at Egremont. 

Generally, this sub-cell has a very rural setting, with the major development at Sellafield being the 
main exception to this. The main settlements along the coastal strip are Ravenglass, Seascale and St 
Bees, with smaller villages dotted along the coastal strip, linked by the railway line and coastal road. 
The expanding energy industries, together with the tourism sector are key employers in the area and 
add to development pressures.  

There are decommissioning of Sellafield and the planned Moorside development which will provide 
significant employment opportunities in the area, with potential impact on surrounding villages in 
terms provision of housing for the increased workforce and for transportation routes. Tourism and 
agriculture are also likely to remain important contributors to the local economy.  

3.2.3 Sub-Cell 11e St Bees Head to Scottish Border (including Moricambe Bay 
and the Eden) 

Whilst the southern part of this frontage is dominated by the former industrial landscape resulting 
from coal mining and open cast mining, to the north the coastal zone is characterised by the more 
open dynamic and tidal landscape of salt marshes, beaches, sand dunes and intertidal flats along the 
margins of the Solway Firth. 

To the north of Maryport, the coastline is part of the Solway Coast Area of Outstanding Natural Beauty 
(AONB) and beyond Allonby the coastline and many of the lowland wetlands are nationally and 
internationally important for their habitats and the species they support, as well as for their 
geomorphology and record of past environmental conditions. The Solway Firth is designated as a SAC 
for its saltmarshes, sand dunes and intertidal habitats, and as a SPA and Ramsar site for its populations 
of breeding birds and wintering waders and wildfowl. Throughout the inner Solway the coastal margin 
is dominated by grazed saltmarsh communities, whilst on the outer Solway coast the shingle and sand 
dune habitats become more prevalent. 

The main settlements along the coastal strip are Whitehaven, Workington, Maryport and Silloth. The 
area to the south of this Sub-Cell has a diverse economy historically based on coal and iron ore mining 
and iron and steel works, with the developing and expanding energy industries and tourism being 
important employers and adding to development pressures. There are extensive areas of land 
reclaimed from coal mining, iron and steel industries, and processing industries around the 
towns/ports of Whitehaven, Workington and Maryport. The larger urban settlements and coastal 
towns are closely linked with the growth and location of the area’s strong industrial history.  

Former coastal trade routes, dating back to the Roman period, have been adopted as A roads and 
provide an important link between settlements spread out along the coastal strip. South of Maryport 
the Cumbrian Coast Line runs around the coastal periphery also linking the main settlements. To the 
north of the Sub-Cell, the coastal strip is rural and is characterised by farmsteads, hamlets and small 
linear villages linked by road networks. Many of these small settlements are located on slightly higher 
ground, but flooding (both fluvial and tidal) is an ongoing risk and the road east of Drumburgh is 
regularly covered by high tide. Generally local attitude to flooding is one of acceptance.  

In addition to the modern history of the area, the coastline features the frontier defences of Hadrian’s 
Wall and its numerous associated forts, which are now afforded World Heritage Site status. There are 
also a number of castles and other fortified buildings which date from the medieval period, with the 
area of Copeland to the south of Whitehaven was important in Norman times as the seat of the barony 
which was located at Egremont. The most recent features of the historical landscape date from the 
Second World War, in the presence of a number of airfields now largely adapted to light industrial 
uses. 

Since the decline of industry and changes in agriculture, tourism has become increasingly important 
to the area’s economy, centred around the quiet coastline, supported by long-distance trails, open 
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access areas, golf courses and the re-use of former mineral railways as cycle ways. The energy sector 
is also a developing industry, with wind farms becoming a more common landscape feature both in 
the surrounding upland fringes, on both sides of the Solway, and out to sea. There are also proposals 
to open a metallurgical coking coal mine offshore from St Bees using the existing tunnels of a disused 
drift mine. 

Within the southern area of the Sub-Cell, there has been continued growth in terms of urban, housing 
and industrial developments and associated infrastructure, principally in the vicinity of Workington, 
Whitehaven and Maryport, including the large plants at Siddick–Flimby. As part of this, some derelict 
industrial sites have been redeveloped but others have been cleared to leave brownfield sites. In 
contrast, the northern section remains largely undeveloped and agricultural remain a key contributor 
to the economy. The unenclosed saltmarshes are used to graze cattle and sheep, whilst arable 
cultivation can be found on the better-drained, higher land.  
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4 Strategy-wide risks, issues and 
opportunities 

4.1 Flood and erosion risk 
4.1.1 Key areas at risk of flooding 
Flood risk refers to the potential for experiencing flooding. This risk is often described by the likelihood 
or chance that a certain level of flooding will occur at any given location, expressed in terms of an 
average return period in years or the likelihood (probability) of such an event occurring in a single 
year.  

Maps below (with more detailed maps included in Appendix B) illustrate the key areas at risk from 
coastal/tidal flooding, using data provided by the Environment Agency. Two zones are shown on the 
maps: Flood Zone 2 and Flood Zone 3. Flood Zone 3 shows areas at risk from coastal/tidal flooding 
from an extreme coastal event that has a greater than 1 in 200 (>0.5%) annual probability of 
occurrence and also shows the 1 in 100 year (>1% annual probability) fluvial flood risk areas. Flood 
Zone 2 maps the land having between a 1 in 200 and 1 in 1,000 annual probability of sea flooding. It 
is important to understand, that a 1 in 100 annual chance of flooding does not mean that a flood will 
only happen once every 100 years: the chance remains the same every year.  

The table below summarises the key flood risk areas within the Strategy area, a more detailed 
appraisal of the number and type of properties at risk will be undertaken as part of the economic 
appraisal. 

Table 1 Key flood risk in Strategy area 

Policy area Description Brief description of main economic assets at risk 

11c9 Kent 
Estuary* 

Reclaimed marshland 
around margins of current 
estuary and river floodplain.  

Coastal road between Arnside and Milnthorpe 
(B5282), which runs along the margin of the 
estuary, section of A590 and other access roads 
and the railway. Large tracts of agricultural land 
and mainly isolated properties and farmsteads. 

11c10 Humphrey 
Head to Cark* 

Reclaimed marshland 
around margins of current 
estuary.  

Large tracts of agricultural land and farmsteads. 
Caravan Park. Sections of railway. Properties at 
and amenities near Flookburgh and associated 
services and link roads. 

11c11: Outer 
Leven Estuary* 

Reclaimed marshland 
around margins of current 
estuary 

Large tracts of agricultural land and farmsteads. 
Properties and amenities within Ulverston and 
South Ulverston. Sections of the A5087, A590 and 
railway.  

11c12: Leven 
Estuary* 

Reclaimed marshland 
around margins of current 
estuary and river floodplain. 

Large tracts of agricultural land and farmsteads, 
small communities. Sections of the A590 and 
B5278. 

11c13: Bardsea 
to Piel Island* 

Reclaimed marshland 
around margins of outer 
estuary (to Bardsea) and 
floodplain of Deep 
Meadows and Sarah Becks. 

Large tracts of agricultural land and farmsteads, 
small communities. Sections of the main coastal 
road (A5087). Caravan parks. Communities and 
amenities at Roa Island, including Scheduled 
Monument, and access road. 
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Policy area Description Brief description of main economic assets at risk 

11c14: Walney 
Island 

Low-lying central and south 
part of island. 

Properties and amenities in South End, Tummer 
Hill, Biggar Bank and Biggar Village, together with 
services and access roads, including the main 
spine road through the Island. Agricultural land 
and caravan park. 

11c15 Walney 
Island (mainland) 

Localised flood risk adjacent 
to Walney Channel and dock 
areas 

Section of A590, industrial site and associated 
businesses and museum. Site of former power 
station and sewage treatment works at 
Roosecote. 

11c16 Duddon 
Estuary* 

Reclaimed marshland 
around margins of current 
estuary and river 
floodplains. 

Risk to properties in Sandside, Soutergate, 
Foxfield and parts of Millom. Large tracts of 
agricultural land and farmsteads. There are also a 
number of isolated properties and access roads 
between these smaller communities. Railway line, 
which runs in the flood plain around periphery of 
the estuary. Short section of the A595.  

11d1 Hodbarrow 
Point to Selker 

Flood plain of Silecroft Beck 

Floodplain of River Annas 

Risk to properties in Haverigg and potential for 
longer term flood risk for Haverigg Haws to 
Kirkstanton / Silecroft and adjacent railway line. 

Localised flood risk to Annaside. 

11d3 Ravenglass 
Estuary Complex 

Flood plains of Rivers Irt, Esk 
and Mite 

Risks to isolated properties, infrastructure, 
including two short sections of A595 and access 
roads, and amenities, together with Ravenglass 
and Eskdale railway and small part of a registered 
park and garden.  

11d5 Seascale to 
St Bees* 

Localised flood risk at 
Seascale (beneath railway 
bridge) 

Floodplain of River Ehen 
(Sellafield) 

Localised risk at St Bees 
(culverted beck) 

Localised flood risk to properties and access road 
(B5344) within Seascale. 

Risk to properties located on beach seawards of 
railway at Braystones, Nethertown and 
Caulderton. 

Limited assets at risk within R Ehen floodplain, but 
farmsteads, agricultural land and caravan park 
potentially impacted. Upstream risk to 
Beckermet.  

Limited assets at risk in St Bees – but potential 
impact on Main Street.  

11e2 
Whitehaven to 
Workington* 

Flood risk behind 
Whitehaven Harbour.  

Flood plain of River Wye and 
Harrington 

Flood risk behind 
Workington Harbour/ river 
plains of River Derwent.  

Properties and amenities within Whitehaven, 
including main roads through town. 

Properties and amenities within Harrington, 
including main roads through town and railway 
line. 

Properties and amenities, including industrial 
sites and associated businesses within 
Workington, including main roads through town. 

11e3 Workington 
to Maryport* 

Low lying hinterland along 
coastal frontage 

Main transport routes (rail and A596), industrial 
site, sewage works and properties within Flimby. 
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Policy area Description Brief description of main economic assets at risk 

Isolated properties along coastal strip including 
onshore windfarm.  

11e4 Maryport 
to Dubmill Point* 

Flood risk behind Maryport 
Harbour and floodplain of 
River Ellen.  

Low lying hinterland along 
coastal frontage, associated 
with outfalls.  

Properties and amenities within Maryport, 
including main roads through town. 

Localised impact on various sections of the 
coastal road (B5300). Properties and amenities 
and caravan parks within Allonby. Isolated 
properties such as at Seacroft. 

11e5 Dubmill to 
Silloth* 

Low lying hinterland along 
coastal frontage, associated 
with outfalls. 

Agricultural land and a short section of coastal 
road (B5300). Isolated properties such as at 
Beckfoot. 

11e6 Silloth to 
The Grune* 

Low lying hinterland along 
coastal frontage. Backdoor 
flooding from the estuary 
frontage. 

Properties and amenities within Silloth and 
Skinburness and the coastal road linking the two 
communities. Caravan parks, industrial estate, 
agricultural land and farmsteads. 

11e7 Moricambe 
Bay 

Reclaimed marshland 
around margins of current 
estuary 

Properties and amenities within Silloth and 
Skinburness along the coast to the south, and 
Angerton and Kirkbride along the margins of the 
estuary. Large tracts of agricultural land. Various 
link roads and a stretch of the B5307 which runs 
around the periphery of the estuary and links 
various communities and farmsteads.  

11e8 Cardurnock 
to the Scottish 
Border* 

Reclaimed marshland 
around margins of current 
estuary and flood plain of 
Eden. 

Large tracts of agricultural land, with isolated 
properties, small communities and farmsteads, 
minor access roads and paths. Properties within 
larger settlements of Bowness on Solway, Port 
Carlisle, Easton, Longburgh and Westfield, 
together with the main link road which runs 
around the periphery of the estuary. Short section 
of M6, adjacent link road and West Coast 
Mainline also potentially at risk.  

* Locations identified as priority areas (see Section 5) 
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Figure 8 Flood risk mapping for Sub-Cell 11c (also shown are key communities at risk and location of Flood Action Groups)
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Figure 9 Flood risk mapping for Sub-Cell 11d (also shown are key communities at risk and location of Flood Action 
Groups) 
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Figure 10 Flood risk mapping for Sub-Cell 11e (also shown are key communities at risk and location of Flood Action 
Groups)
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4.1.2 Key areas at risk of erosion 
The Environment Agency’s National Coastal Erosion Risk Mapping (NCERM) project provides a 
comprehensive analysis and mapping of potential future coastal erosion risk around England and 
Wales. This data set estimates the erosion we might expect under a scenario of ‘no active intervention’ 
over three timescales - from 2010 (when this data was developed) up to about 2030, up to about 2060 
and up to about 2110. It is shown as a range (e.g. ‘0.5 - 3.2 metres’) which represents the upper and 
lower limits of the erosion we should reasonably expect to that time. The ‘no active intervention’ 
scenario assumes that no further works are carried out to repair or maintain any defences that 
currently provide protection. This approach is the Environment Agency’s standard Flood and Coastal 
Erosion Risk Management (FCERM) approach to deriving benefits that defences provide. A more 
detailed appraisal of the number and type of properties at risk will be undertaken as part of the 
economic appraisal. 

The table below summarises the key erosion risk areas within the Strategy area, where erosion band 
5 to 15 metres has been defined in the short or medium term. The identified assets at risk assumes 
current defences are not maintained, i.e. a scenario of ‘no active intervention’. 

Table 2 Key erosion risk in Strategy area 

Policy area Description Brief description of main economic assets at risk 

11c11: Outer 
Leven Estuary* 

Short section within PU 
c11.2 

Limited assets at risk, but potential for 
contamination from landfill identified.  

11c13: Bardsea to 
Piel Island* 

Short sections of low cliffs 
along Furness Peninsula, 
PUs c13.1 and c13.3 

Limited assets at risk within c13.1. Potential risk 
to coastal properties and A5087. 

11c14: Walney 
Island 

Much of the southern part 
of the Island.  

Risks of erosion of landfill sites and release of 
contaminants. Increasing risk to Tummer Hill, golf 
course and caravan site.   

11d1 Hodbarrow 
Point to Selker 

Erosion of sand dune 
coast.  

Limited assets at risk, apart from properties, car 
park and beach access at Silecroft (PU d1.4) and 
coastal access paths elsewhere. 

11d2 Selker to 
Eskmeals* 

Erosion of soft till cliffs and 
dunes along whole unit 

Risk to access road to Eskmeals MoD site, which is 
currently the only viable access to the site and 
properties at Stubb Point.  

11d4 Drigg Point 
to Seascale  

Erosion of soft till cliffs and 
dunes along whole unit 

No assets at risk.  

11d5 Seascale to 
St Bees* 

Erosion of beach and till 
cliffs 

Properties and amenities at Seascale. Risk to 
railway embankment along unit, which is primary 
defence line. Properties constructed along the 
beach crest between Braystones and Seamill – 
these are sited in front of any defence.  

11d6: St Bees* Erosion of low cliffs and 
degraded cliffs at southern 
end of St Bees Head. 

Loss of parts of recreational ground and 
eventually properties within St Bees. St Bees Golf 
course to the south. 

11e1 St Bees Head 
to Whitehaven  

Erosion of the cliffs, some 
of which are composed of 
old spoil deposits, 
including an area south of 
the harbour.  

Loss of recreation site and cliff top trails, but 
erosion anticipated to slow once former cliff line 
exposed. Loss of scheduled monument site of 
Saltom Pit (already inaccessible). 
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Policy area Description Brief description of main economic assets at risk 

11e2 Whitehaven 
to Workington* 

Erosion of the cliffs, some 
of which are composed of 
old spoil deposits. 

Risk to railway embankment which runs along 
much of area, with many properties sitting behind 
this. Erosion of former landfill site (PU e2.9) – 
contamination risk. Risk to new development area 
on former CORUS site (PU e2.8/2.9).  

11e3: Workington 
to Maryport* 

Erosion of old spoil 
deposits which form the 
backshore morphology. 

Potential risk to landfill site and windfarm site at 
PU e3.1. North of Siddick the railway 
embankment runs along the coastline forms the 
frontline defence with most shoreline assets 
sitting behind this, including the main coastal road 
(A596). Possible risk to Maryport, Scheduled 
Monument and heritage assets in harbour area. 

11e4: Maryport to 
Dubmill Point* 

Erosion of low cliffs and 
dunes.  

Key risk is to main coastal road (B5300) – there 
are several ‘pinch points’ along the frontage. 
There are also various outfalls that could be 
affected by erosion. Risk to Maryport golf course 
and Saltpans. Risk to properties and amenities 
within Allonby.  

11e5 Dubmill to 
Silloth* 

Erosion of low cliffs and 
dunes. 

Much of coastline is currently stable but there are 
‘pinch points’, where key risk is to coastal road 
(B5300), agricultural land and Silloth Golf Club. 
Limited assets at risk at Beckfoot but include the 
Cemetery.  

11e6 Silloth to The 
Grune* 

Erosion of beach, dunes 
and backshore 

Risk to properties and amenities within Silloth and 
Skinburness. Potential to breach through the 
Grune leading to increased flood risk to 
agricultural land along The Grune. 

* Locations identified as priority areas (see Section 5) 

 

4.1.3 Changes in future risk due to climate change 
The latest available UK Climate Projection (UKCP09) data (due to be replaced from 2018 by UKCP18) 
takes account of continuation of isostatic rebound (as shown in Figure 7). At a result, projections of 
relative sea level rise (taking account of both isostatic change and global sea level change) within the 
strategy area are lower than else in the UK (see Figure 11), for example at the Solway over the next 
50 years, taking a 50% probability and a medium emissions scenario, the projections suggest an 
increase in relative sea level of 0.145m. This means that at least over the short and medium term, 
coastal change is more likely to be driven by storm activity (and future changes in frequency and 
severity in storms) and by channel movements (Halcrow, 2010). 
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Figure 11 Relative sea level change (cm) around the UK over the 21st century. This combines the absolute sea 
level change estimates averaged around the UK for the central estimate for the medium emissions scenario and 
the vertical land movement as in Figure 7. Values are appropriate to 2095. Taken from Lowe et al., 2009. 

Modelling of future storm surges was undertaken by UKCP09 to look at the impact of climate change 
on future storm surges (Lowe et al., 2009) and concluded that projected trends are physically small 
everywhere around the UK, and in many places can be accounted for by natural variability. They found 
that the surge level expected to be exceeded on average once in 2, 10, 20 or 50 years is not projected 
to increase by more than 9 cm by 2100 anywhere around the UK coast (not including the mean sea 
level change). 

Looking at future wave conditions, UKCP09 (Lowe et al., 2009) concludes that seasonal mean and 
extreme waves are generally expected to reduce to the north of the UK. They do acknowledge, 
however, that there are large uncertainties especially with the projected extreme values. 

Littoral transport modelling carried out as part of CETASS suggested that a 10% increase in wave height 
could lead to a 19% increase in littoral transport rate, which will affect patterns of erosion and 
accretion, could increase beach volatility and result in renewed periods of spit and barrier growth 
(Halcrow, 2014).  

It has also been suggested that as a result of increases in wave height and raised mean sea level that 
there is potential for transport towards the coast to increase – this is particularly the case where areas 
are already a net sink for sediment, such as Morecambe Bay, Solway Firth and the estuaries of the 
Lune, Leven, Duddon and Ravenglass (Halcrow, 2014). Here, it may be possible for intertidal areas to 
keep pace with sea level rise, which as well has having consequences on the current coastlines also 
has important implications where considering possible managed realignment. Associated with this 
potential for increased onshore supply, Halcrow (2014) concluded that the banks associated with the 
mouths of estuaries should be expected to remain in some form over the next 100 years, continuing 
to offer protection to the adjacent shoreline. 

In contrast, along the more open coastlines of Cumbria, there is no obvious mechanism to move 
sediment onshore and, combined with the higher exposure due to storm waves, this area, where the 
intertidal areas are already relatively narrow, could be subjected to increased narrowing with 
increasing mean sea level (Halcrow, 2014). 
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4.2 Defence condition 
Detailed tables are included in Appendix C which define for each defence asset: the SMP2 policy unit, 
the primary defence type, residual life and additional comments.  

For Allerdale and Copeland Borough Council areas, defences were visually inspected in August 2017, 
as part of the North West monitoring programme. Data for Barrow is based on an inspection in 
September/ November 2016. In the original issue of this report it was noted that no recent consistent 
data were available for South Lakes District Council (SLDC). New inspections for the SLDC frontage 
defences were undertaken in March 2018 and data from this has now been incorporated in Appendix 
C of version 1.0 of this report. There are however still some gaps as the SLDC inspections did not 
extend to the estuary defences inland of the Coast Protection boundary at the railway viaducts. 
Cumbria County Council has provided inspection data from March 2017 for defences they manage to 
the A5087 coastal road but this is inconsistent with inspections from the other districts which utilise 
the approach and collect data in accordance with the Environment Agency condition assessment 
manual.  

Each element of a defence has been assessed by determining the asset type, element weighting and 
condition grade. The overall condition grade is then calculated. The condition grading based upon the 
standard adopted by the Environment Agency defines five condition grades, ranging from ‘very good’ 
to ‘very poor’:  

Table 3 Environment Agency defence condition grading 

Grade Rating Description 

1 Very Good Cosmetic defects that will have no effect on performance 

2 Good Minor defects that will not reduce the overall performance of the asset 

3 Fair Defects that could reduce performance of the asset 

4 Poor Defects that would significantly reduce the performance of the asset. 
Further investigation needed. 

5 Very Poor Severe defects resulting in complete performance failure 

 
The table below summarises the overall condition of existing defences along the Strategy frontage.  

Table 4 Summary of coastal defence condition by location 

Summary of defence condition by location (further detail provided in Appendix C) 

11c8 (part) Arnside to Humphrey Head 

Condition of existing defences is Good (2) or Fair (3), with one exception which is Poor (4), which is 
a wall at New Barns, 11c8.2.  

11c9 Kent Estuary  

No data. 

11c10: Humphrey Head to Cark (PU c10.2) 

Condition of existing defences is mostly Fair (3), consisting of embankment fronted by saltmarsh 
and rock revetment fronted by saltmarsh or mudflat. There are 3 assets noted to be good (2) 
condition (revetments and rock groynes). 

11c11 Outer Leven Estuary (all PUs) 

Condition of existing defences is Fair (3), comprising sea walls and railway embankments. 
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Summary of defence condition by location (further detail provided in Appendix C) 

11c12: Leven Estuary 

Condition of defence at Oak Haugh, near Plumpton Cottage Farm is Fair (3). No further data 
available on other defences. The revetment protecting the A590 at Greenodd managed by 
Highways England is suffering toe erosion due to the low water channel and a future scheme is 
planned. The defence on the old railway embankment south of Greenodd is understood to be in 
poor condition.  

11c13: Bardsea to Piel Island 

Condition of defences is mostly Fair (3) with several good (2) and two Poor (4). The defences 
consist of revetments, concrete sea walls or are historic masonry walls. 

At Peasholme Lane (PU c13.2) the rock armour is densely packed having only been constructed in 
recent years. Overall condition 2, Good. The remaining concrete section of the revetment is 
generally in a poor (4) condition. 

At Rampside (PU c13.3), the concrete revetment is protected by a wide saltmarsh, sheltered by 
Foulney Island. Overall condition is 3, Fair. On the other side of the island at Concle (PU c13.4) 
there is a heavily vegetated revetment, up to 90% in parts. Spalling and cracking of the concrete is 
evident in areas not protected by vegetation. Overall condition is Fair. 

Roa Island (PU c13.4) The causeway revetment is made of mixed sections, bituminised aggregate, 
cobbles and asphalt. The overall condition is Fair. The Watch Tower underwent repairs in 2012 to 
reinforce the structure of the revetment but requires ongoing works; overall condition 3, Fair. 
Patch repairs to Bosun’s Locker to give the revetment Fair condition overall. Marine Terrace and 
Roa Island Boat Club both score 3, Fair due to minor cracking and some damage/undercutting to 
the toe of the revetments. 

At Piel Island (PU c13.5) the asset is originally grouted stone with poured concrete repairs. Overall 
condition 4, Poor. 

11c14: Walney Island 

Condition of existing defences is Good (2), Fair (3), or Poor (4). 

At Chapelfield revetment (PU c14.2) There are small distortions in the baskets but they are well 
packed and free from corrosion – overall score 3, Fair. Promenade North scores 3, Fair as further 
repairs are required to those that were made recently. At Tummer Hill the embankment is covered 
in heavy vegetation and protected by a well-developed saltmarsh, scoring 3, Fair. The three 
outfalls along this embankment, Carr Lane, Ocean Road and Westminster all score 3, Fair after 
camera surveys showed them all to have free flowing water. 

At Creepshaw Marsh (PU c14.1) the embankment is heavily covered in vegetation due to its 
protected location, making it almost impossible to see any exposed masonry. Overall condition 3, 
Fair. At Wylock Marsh a new floodgate valve was installed in recent years but superficial repairs to 
the loose block work on the wing wall are still required. Overall condition 3, Fair. 

Low Bank (PU c14.4) revetment remains in good condition (scored 2, Good). At White Horse Scar 
there has been extensive loss of rocks and major movement. The Crest has settled below an 
effective height and there are large gaps between rocks remaining in the revetment. There has 
been acceleration in erosion of the embankment exposing household waste that is stored in the 
historic landfill site located behind the embankment. Overall score 4, Poor. 

Cow Leys Lane (PU c14.5), over a number of years this defence has been outflanked by erosion and 
now provides little protection. Overall score 3, Fair. Middle Hill Lane; this structure is frequently 
overtopped, providing limited protection to the land behind. Overall score, 4 Poor. 

Bent Haw (PU c14.5); shingle in front of the embankment has now built up and is providing 
protection to the previously exposed material along almost the entire length of the defence (Score 
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Summary of defence condition by location (further detail provided in Appendix C) 

4, Poor). Bent Haw Tip; the revetment is made up of rock armour and large stone blocks, with 
some areas of tipped rubble and bricks. Overall condition 4, Poor. 

Walk Haw Scar cobble (PU 14.6) is a cobble and concrete revetment with well-established 
vegetation with occasionally missing blocks. Overall condition is 3, Fair.  

Walk Haw Scar concrete (PU c14.7) is a concrete sloping revetment which is becoming 
undermined, overall condition 3. Walk Haw Scar North, rock and concrete revetment, scores 3, 
Fair. Earnse Bay Fishtail Groyne is in good condition with some minor displacement of rocks. 
Overall score 2, Good. Earnse Bay revetment is made up of rock armour and is in very good 
condition, scored 2, Good. 

At West Shore Park (PU c14.7/8) a new rock armour defence was installed a couple of years ago, 
and remains in very good condition. Scored 2, Good. Cavendish and Ramsden Docks, concrete 
render over inward face of sandstone block – up to 50% coverage – overall score 3, Fair. 

11c15: Walney Channel (mainland) 

For clarity CPSE references are provided for the industrial areas which are comprised of multiple 
defences. The majority of condition of the defences is Fair (3). 

There are no defences within Policy Unit c15.1. 

Westfield Point [210/8011] (PU c15.2) is a mixture of granite and slate rock armour layer in good 
condition protecting toe of sea cliff (scoring 3, Fair). Dock Basin & Gate 1 Cavendish & Ramsden 
docks [210/8012, 210/8013, 210/8014a, 210/8014b, 210/8014c]; no visible deterioration since 
previous inspection, overall conditions 3, Fair. Belfast Berth (Cavendish & Ramsden) [210/8014e]: 
severe fracturing of wall through full width at northernmost point of asset. Failure will not affect 
sea defence but should be referred to maintainer regarding stability issues and consequent safety 
of persons in the vicinity. Overall condition is 3, Fair. The Deep Water Berth [210/8015a] rock 
revetment has no visible signs of deterioration (score 3, Fair). The flood gate [210/8015a-1] 
remains in good state of repair, no corrosion and water flowing freely. Scored 1, Very Good. 

Deep Water Berth; Barrow docks [210/8015b] (PU c15.2) shows no visible signs of deterioration 
since last inspection (score 3, Fair). At Cavendish & Ramsden docks [210/8015c] sandstone 
masonry is open jointed with some blocks perished or missing (score 3, Fair). Ramsden Dock Boat 
Club [210/8015d] - block work held in place by vertical lengths of angle iron set in concrete bed 
and a revetment heavily vegetated with area of stone work missing. Overall scores 4, Poor and 5, 
Very Poor/Failed respectively. 

Cavendish & Ramsden docks [210/8016]. Areas of open jointed masonry where there is no 
concrete covering and minor areas of stone loss – score 3, Fair. BAE Docks [210/8017 to 210/8020] 
various informal defences in Fair condition. Former BAE West Shop [210/8021] scores 4, Poor as 
toe constructed of rubble rock and consolidated slag and subsiding in places. 

North of Jubilee Bridge the primary structure of concrete wall is in generally good condition apart 
from some spalling at the toe (score 3, Fair). At the Boat Club there is evidence of slow 
deterioration of small sections of the patchwork construction, however there has been no increase 
in deterioration since the previous inspection. Overall condition 3, Fair. At the fishing trawler site, 
a vertical masonry sea wall requires routine repairs, score 3, Fair). Warping Pier is a stone 
revetment with wire covering. Deterioration since this asset was first inspected appears to be 
minimal scoring 3, Fair. The vertical wall at Jubilee Bridge to Crook Scar wall is in generally good 
condition overall, however there is spalling of the masonry and missing pointing in places (score 3, 
Fair). This is also the case at Crook Scar, which scored 3, Fair. 

In PU 15.3: Hindpool and Hindpool North are comprised of gabion baskets which have both 
become heavily vegetated with some collapse of basket at Hindpool. Apart from those damaged 
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Summary of defence condition by location (further detail provided in Appendix C) 

baskets the wire is in good condition, both scoring 3, Fair. Ormsgill shows some subsidence on the 
cliffs above the revetment but the revetment structure itself remains sound. 

11c16: Duddon Estuary 

Condition of existing defences is Fair (3) with one exception. Descriptions of defences managed by 
South Lakes District Council are not available. 

At Lowsey Point (PU c16.2) the condition of the revetment has not deteriorated since the previous 
inspection. A scheme to reinstate the land and Marram grass has been drafted by the National 
Trust, the landowners, following the significant erosion close to the properties as a result of the 
overtopping of the revetment prior to the 2014 survey. 

At Marsh Street Askham (PU c16.2) the rock armour revetment has a couple of spaces where rocks 
have slipped and need moving back to their original position but stones are otherwise densely 
packed. Overall condition is 3, Fair. 

11d1 Hodbarrow Point to Selker 

Condition of existing defences is Good (2) or Fair (3), with a residual life of 20 to 50 years 
(depending upon exposure conditions).  

Haverigg Outer Barrier (PU d1.1) - the rock structure is in reasonable condition and is of massive 
construction, meaning damage by storms is unlikely. Overall condition is Fair. 

At Haverigg (PU d1.2), the large rock revetment at the toe of the dune is in good condition with no 
signs of damage.  

At Hartrees Hill (Silecroft) (PU d1.3) the gabion walls protect individual properties and have been 
added to or change over time. Some localized damage was caused to cliffs in winter 2004/2005, but 
little other change has been observed. Overall condition is Fair. 

11d2: Selker to Eskmeals  

Most of the coast is undefended. Existing defences are Poor (4). 

There is a short section of defences at Stubb Place, Bootle (Marshside Cottages). These are in poor 
condition with the winter storms of 2013/14 causing further damage to the blocks. The blocks were 
infilled but this material has since been washed out and there are signs of blocks becoming 
displaced. Overall condition is Poor. 

11d3: Ravenglass Estuary Complex 

Condition of existing defences range from Poor (4) to Very Good (1).  

Brighouse to Roman Fort, Ravenglass (PU d3.1) there are three short section of rock which are all 
in very good condition. However, toward Ravenglass, the masonry stone wall has been breached 
allowing the cliff behind to be eroded. Overall condition is Poor. 

At Ravenglass (PU d3.2), the various walls (many of which form walls to properties) are in variable 
condition (Fair to Good) but appear to offer a generally low level of protection to spray 
overtopping during extreme events.  

Between Ravenglass and Low Saltcoats there is a stone revetment which is in reasonable condition 
with only minor maintenance likely to be required in the short term.  

11d4 Drigg Point to Seascale 

Most of the coast is undefended. 

At the southern end of Seascale the masonry wall has collapsed and there is no protection to the 
soft cliffs behind. Overall condition is Very Poor/Failed (5). 
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Summary of defence condition by location (further detail provided in Appendix C) 

11d5: Seascale to St Bees 

Condition of existing defences range from Poor (4) to Fair (3), with sections of undefended cliff.  

Along the Seascale frontage (PU d5.1) the concrete revetment along the southern section is 
susceptible to damage from lowering beach levels and potential outflanking from erosion of 
unprotected cliffs to the south. Spalling repaired in 2013 however more works required as of 2014. 
Further north, maintenance works are being undertaken to the seawall. Along the car park, the 
condition of the gabion wall and rock is generally Fair.  

At Sellafield (PU d5.3), a large rock revetment defends the nuclear plant and railway line; there is 
some evidence that toe blocks have been displaced over time but overall condition of the 
structure is Fair. 

Between Braystones and Nethertown (PU d5.5), there are various defences including sections of 
revetment protecting the railway, which are in good condition, and informal defences along the 
beach properties, comprising of gabion baskets and reprofiled shingle berms in various states of 
condition. At Nethertown car park, the concrete slabbing has failed and overall condition is Poor. 

Between Nethertown and St Bees (PU d5.6), there are two sections of revetment protecting the 
railway these are in reasonable condition, with shorter sections of rock protection. Overall 
condition is Fair. Further north at Ancient Fishguard, the stepped revetment is fronted by a 
revetment which is missing in several places. The cliffs behind are stable but there is outflanking at 
the southern end. Overall condition is Poor. 

At Seamill (PU d5.7), the gabion baskets have failed and parts of the rock revetment are also 
displaced, such that the overall condition of the defence is Poor. 

11d6: St Bees 

Condition of existing defences are Fair (3), with a residual life of 20 to 50 years (depending upon 
exposure conditions).  

Along PU d6.1, the rock revetment is in a good condition but there are signs of some cliff erosion 
and outflanking of the southern end of the defence is beginning to occur.  

At St Bees (PU d6.2) the seawall is periodically overtopped but in a generally good condition. To the 
south the concrete sloping revetment is in good condition, but fronting groynes are in a dilapidated 
condition. In 2016 additional rock protection was added to the top of the concrete sloping 
revetment as a cliff stabilisation measure. Cliff erosion has continued along sections without rock 
protection.  

11d7: St Bees Head 

No defences present. 

11e1 St Bees Head to Whitehaven 

Much of the coastline is undefended. Those that exist are in Poor (4) or Very Poor/Failed (5) 
condition.  

At the disused mine at Arrowthwaite (PU e1.5), there is a vertical masonry wall at the bottom of 
the cliff but this is no longer accessible due to a cliff slip in 2011/2012. Condition is assumed to be 
Poor. 

At Whitehaven South Beach (PU e1.4) there was a section of gabion wall but this has now failed.  

11e2: Whitehaven to Workington 

Condition of existing defences ranges from Fair (3) to Poor (4) 

At Whitehaven Harbour (PU e2.1), the vertical masonry sea wall is good condition. 
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Summary of defence condition by location (further detail provided in Appendix C) 

Along PU e2.2 (Brantsy to Parton), remedial works were carried out to Network Rail wall in 2007 
and an additional works carried out in 2007 and 2010. There has, however, been recent loss of 
mortar. 

Along PU e2.3 (Parton), defences are Fair, although the beach levels are showing a long-term trend 
of erosion at the north of the defence. 

Along PU e2.5 (Harrington Parks to Harrington Harbour), there are a range of defences maintained 
by Allerdale BC or Network Rail. In places, some of the defences shown signs of cracking. There has 
also been deterioration of gabion mattresses at Bellaport Marina North. Whilst elsewhere repairs 
have been made by pouring concrete over sections of missing gabion mattresses.  

At PU e2.6 (Harrington Harbour), defences are Fair to Good, however the pier between inner and 
outer harbour is in poor condition. 

Along PU e2.7 (Harrington to Steel Works Site), there are undefended stretches, with cliffs 
composed of former spoil tipping. At Salterbeck, there has been continued erosion of the 
backslope since the old sea wall collapsed. Elsewhere the slag cliffs are generally observed to be 
unstable in places, but vulnerability to erosion varies along the coast.  

Along PU e2.8 (Steel Works Site) defences are generally in Poor condition.  

Along The Howe (PU e2.9), there is a section of new rock revetment. Elsewhere along the 
frontage, there are intermittent sections rock armour revetment in variable condition. 

The terminal groyne/breakwater at Workington Harbour (PU e2.11) is considered to be in Fair (3) 
condition.  

11e3: Workington to Maryport 

Defences range in condition from Poor (4) just north of Workington Harbour to Good (2) at Seaton. 

Along PU e3.1 (Workington to Siddick), defence condition varies, with sections of unprotected 
frontage. Particular concerns raised at Workington Northside, where short term remedial works 
are required to guarantee integrity for next 20 years, whilst options for dealing with landfill behind 
are examined. The Port of Workington have also reported that there has been some recent 
damage/ movement along the southern breakwater extension. There are also concerns regarding 
the north beach retaining wall, where there is a risk of undermining along the rock armour 
protection which was constructed about 10 years ago.  

Between Siddick and Risehow (PU e3.2) defences are Fair to Good, and some sections of shoreline 
remain unprotected. There is a section of Network Rail maintained armour revetment – this is 
generally in good order, although some overtopping damage was caused by 2013/14 storms. New 
rock revetment was built at St Helen Halt in 2014. 

At Maryport Harbour (PE e3.3) the defences are in Fair condition, with no change in condition 
identified by the latest inspection.  

11e4: Maryport to Dubmill Point 

Defences range in condition from Very Poor/Failed (5) at Maryport golf course to Good (2) at 
Allonby and Swarthy Hill. 

Along Maryport frontage (PU e4.1) defences are generally in Fair condition and range include the 
quay walls and vertical seawall fronting the promenade. There is, however, some evidence of 
scour and cracking along both the pier and promenades (south and north), but these do not 
appear to have worsened.  

The defences along Maryport Golf Course (PU e4.2) are considered to be Very Poor/Failed. Rubble 
was placed on the beach 2012, but has become removed over time. The most recent inspection 
noted that extensive cliffing was visible.  
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Summary of defence condition by location (further detail provided in Appendix C) 

Along PU4.3 (Golf Course to Allonby), there is local gabion protection, but the exposure of this 
varies along the frontage, improving towards the north. At the southern end, the gabions during 
the winter storms 2013/14 and sand dunes behind eroded. There have been no remedial works 
undertaken since and the gabions remain in a poor condition and show signs of tipping 
shorewards. Further north the gabions are buried by sand.  

Along PU e4.4 (Allonby), defence provided by natural foreshore shingle bank and backshore dune 
development. No significant change has been noted. 

Along PU e4.5 (Allonby to Seacroft Farm), in places rock has been tipped to directly protect the 
edge of the highway, but erosion of the narrow strip of dunes is an ongoing risk.  

Along PU e4.6 (Seacroft Farm to Dubmill Point), although overall the sloping revetment along 
much of this frontage is in reasonable condition and graded as Fair (3) but there are a number of 
defects (holes, missing facing etc.) which if not addressed, could cause significant damage. At 
Seacroft Farm, new cracks are visible, although beach level have improved from previous 
inspections.  

11e5: Dubmill to Silloth 

Defences range from Poor (4) at Dubmill to Good (2) at Beckfoot. 

Defences at Dubmill comprise an armour stone wall which gives way to a gabion mattress and 
basket wall, which merge into the natural dune frontage. At their southern end, the gabions are 
damaged and there has been erosion of the dune crest.  

South of Beckfoot (PU e5.1) a rock retaining wall and apron was constructed in 2013. During latest 
inspection, some cliff erosion was observed at northern end of the defence and the rock apron is 
exposed. Geotextile has been removed exposing edge of car park area.  

11e6: Silloth to The Grune (PUs e6.2 and e6.3) 

Defences are in Fair (3) condition, apart from at Skinburnessbank, where they are Good (2). 
Residual life is estimated to be 10 – 20 years, but this will depend upon beach levels and exposure 
conditions. 

At the southern end of PU e6.2 (Silloth to Skinburness) the defences do show some signs of 
cracking and vegetation is starting to gross which may increase further movement.  

11e7: Moricambe Bay 

No data available on embankments. 

11e8 Cardurnock to Scottish Border (PU e8.2) 

Defences are all in Fair (3) condition, although damage has been observed along several sections. 
Residual life is estimated at 10 – 20 years, but this will depend upon exposure conditions.  

There is evidence of cracking visible and missing blockwork along the wall between Greenend Car 
Park and Bowness-on-Solway (PU e8.2) and the Bowness-on-Solway Highway Wall 2 (PU e8.3). At 
eastern end, sloped concrete protection has been fitted with a new concrete toe to prevent further 
undermining and erosion. 

 

Additional information has been provided by Network Rail, identifying key works required along their 
networks. This is summarised inTable 5 below.  
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Table 5 Works required along Network Rail sea defences (information provided by Network Rail) 

Policy 
area 

Network Rail Reference Additional notes Works required Implement
ation year Name Number 

11c8 Meathop Fell 1524139  Works to address risk of 
falling debris from outcrop.  

2018/2019 

11c8 Meathop 
Embankment 

1524020 Sea defence located 
between Arnside and 
Grange-Over Sands stations. 
The defence comprises dry-
stone and pointed pitching 
protecting an embankment 
and the railway, fronted by 
salt marsh and mudflats. 

Maintenance work to repair 
areas of missing pointing and 
missing/depressed 
stonework, and works 
required to remove 
vegetation.  

2017/2018 

11c8 Grange Goods 
Yard Pitching 
& Prom 

1524192  Essential review and 
options/solutions required to 
enhance the resilience of the 
defence.  

2020/2021 

11c8 Grange Station 
Embankment 
& Prom 

1524198  Repair and maintenance (or 
routine) of existing defence. 
Essential review and 
options/solutions required to 
enhance the resilience of the 
defence.  

2020/2021 

11c8 Cart Lane 
Embankment 

1521395  Maintenance and 
enhancement of asset to 
improve resilience.  

2018/2019 

11c8 Kents Bank 
Embankment 

1521518 Stone embankment fronted 
by saltmarsh. 

Maintenance work to repair 
areas of missing stonework 
and removal of vegetation.  

2018/2019 

11c8 Kirk Head 
Embankment 

1521677 Coastal defence at the rear 
of an inlet of Morecambe 
Bay between Kents Bank and 
Cark stations. Defence is 
flanked by large headlands, 
and is fronted by a extensive 
saltmarsh. 

Maintenance work to repair 
areas of missing stonework 
and removal of vegetation. 

2018/2019 

11c11 Capes Head 
Embankment 

1259732  Maintenance and 
enhancement of asset to 
improve resilience. 

2020/2021 

11c11/1
1c12 

Leven Viaduct 
and 
Approaches 

1070932 Approach embankments on 
either side of the Leven 
Viaduct. 

Maintenance to address 
defects.  

2017/2018 

11c11 Threadlow 
Point 
Embankment 

1521645 Defence fronts the tidal 
estuary of the River Leven, 
and abuts the western end 
of Leven Viaduct. Comprises 
an embankment variously 
protected by roughly dressed 

Carry out an essential review 
of options/solutions required 
to enhance the resilience of 
the defence. 

2018/2019 
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Policy 
area 

Network Rail Reference Additional notes Works required Implement
ation year Name Number 

masonry pitching, rock 
armour and gabion baskets. 
A sand/salt marsh extends 
out from the base of the 
defence.  

11c16 Dunnerholme 
Embankment 

1521692  Essential review and 
options/solutions required to 
enhance the resilience of the 
defence, in conjunction with 
Soutergate Marsh 
Embankment South and 
North. 

2019/2020 

11c16 Soutergate 
Marsh 
Embankment 
(1) 

1521593 Situated between Askam and 
Kirkby-in-Furness. 

Essential review and 
options/solutions required to 
enhance the resilience of the 
defence, in conjunction with 
Soutergate Marsh 
Embankment North. 

2019/2020 

11c16 Soutergate 
Marsh 
Embankment 
(2) 

1521597 Situated between Askam and 
Kirkby-in-Furness stations 
and defends the railway 
from the tidal estuary of the 
River Duddon. 

Maintenace/ repairs to 
address deterioration of the 
stone and concrete pitching 
at various sections along the 
length of the asset. 

Essential review and 
options/solutions required to 
enhance the resilience of the 
defence, in conjunction with 
Soutergate Marsh 
Embankment South. 

2018/2019 

11c16 Lidge Gate 
Wall 

1508956 Coastal defence located 
between Askam and Kirkby-
in-Furness stations. The 
defence comprises of 
pitching to the embankment 
and is fronted with salt 
marsh, with some rock 
armour. 

Evidence of erosion of the 
salt marsh - preventative 
works required to the extend 
the rock armour. 

2018/2019 

11c16 Head Cragg 
Marsh 
Embankment 

1521704 Sea defence located 
immediately north of Kirkby 
in Furness Train Station. 
Consists of a grassed 
embankment fronted by salt 
marsh. Small armour stone 
has been placed alongside 
the landward side of a water 
channel where it runs 
parallel to the railway.  

The alignment of the 
watercourse is changing. 
Information from the archive 
reports of normal high spring 
tide condition can overtop 
the railway.  

New revetment works at 
recommended at various 
locations will prevent 
potential wash out and 

2018/2019 
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Policy 
area 

Network Rail Reference Additional notes Works required Implement
ation year Name Number 

improve the resilience of the 
defence. 

11d3 River Esk 
Pitching 

1508974  Embankment stabilisation 
works and sea defence 
works.  

2018/2019 

11d5 Calder Via and 
Approaches 

1521546  Maintenance and protection 
works of pitching.  

Essential review and 
options/solutions required to 
enhance the resilience of the 
defence.  

2017/2018 

11d5 Sellafield 
Pitching 

1508991 Coastal defence located 
between Seascale and 
Sellafield stations. The 
defence comprises of stone 
and concrete pitched 
revetment with square 
protruding concrete sections 
(dragon’s teeth) equally 
spaced and rock armour at 
the toe in some locations. 

The revetment has suffered 
significant scour with 
random areas of missing and 
damaged dragon’s teeth. 
Large voids along the rock 
armour section. 

Preventative repair works 
also required to stone and 
concrete pitched revetment 
with works to replace 
missing dragon’s teeth. 
Essential preventative works 
are required to infill areas of 
large voids. 

2017/2018 

11d5 Braystones 
Embankment 

1521292 Coastal defence centred at 
Braystones Station. 
Comprises an embankment 
protecting the railway along 
the rear of the shore. There 
are isolated areas of rock 
armour and gabion basket 
present, but the majority of 
the defence is unprotected. 
The defence is fronted by a 
sloping shingle beach and a 
non-continuous terrace 
supporting beach 
huts/dwellings at the toe of 
the rail embankment. 

There are areas along the 
defence that are showing 
signs of erosion.  

Protection measures are 
needed at the toe to improve 
the resilience of the defence. 

2017/2018 

11d5 Nethertown-St 
Bees Sea Walls 

1521421  Littoral drift and erosion to 
embankment.  

Essential review and 
options/solutions required to 
enhance the resilience of the 
defence.  

2018/2019 
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Policy 
area 

Network Rail Reference Additional notes Works required Implement
ation year Name Number 

11e2 Bransty-Parton 
Sea Walls 

1081892
/ 
1242409 

Coastal defence, located 
immediately North of the 
town of Whitehaven in 
Cumbria. The defence 
comprises up to an 8m high 
masonry sea wall and areas 
of masonry pitching. Local 
Authority rock armour 
defences tie in with both the 
start and end point of the 
defence. The beach along 
the defence comprises 
variously of outcropping 
sandstones, shingles and 
sands. 

The concrete toe is eroding 
and becoming locally 
undermined. 

2017/2018 

11e2 Parton-
Harrington Sea 
Walls No 2 

1508993 Coastal defence located 
between Parton and 
Harrington stations. The 
defence comprises of 
masonry sea wall, 
embankment and rock 
armour protecting the 
operational line. A section of 
the embankment is 
protected by rock armour. 

There is evidence of erosion, 
scour and wash out along 
one section exposing the 
geotextile. Essential 
preventative works are 
necessary to prevent 
potential wash out. 

2017/2018 

11e2 Parton-
Harrington Sea 
Walls No 3 

1509009 Coastal defence located 
between Parton and 
Harrington stations. The 
defence comprises of 
masonry pitching, salt marsh 
embankment and rock 
armour protecting the 
operational line. Parts of the 
masonry pitch are protected 
by salt marsh embankment. 

Along one section there is 
evidence of erosion, scour 
and wash out exposing the 
masonry pitching (grass 
terrace). Subsequent erosion 
is evident at Cunning Point.  

Preventative works are 
required to mitigate against 
potential wash out. 

2017/2018 

11e2 Parton-
Harrington Sea 
Walls No 4 

1521344 Coastal defence located 
between Parton and 
Harrington stations. 

Deterioration of the defence 
causing risk to the track due 
to progressive tidal erosion 
and the possibility of storm 
surges. Undermining of 
concrete occurring. 

2017/2018 
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Policy 
area 

Network Rail Reference Additional notes Works required Implement
ation year Name Number 

11e2 Parton-
Harrington Sea 
Walls No 5 

1509016 Coastal defence located 
between Parton and 
Harrington stations. The 
defence comprises of 
masonry pitching, concrete 
toe protection, concrete 
buttress and rock armour 
protecting the operational 
line. 

There is evidence of erosion 
and scour on the concrete 
toe along one section and 
significant areas of missing 
pointing throughout the sea 
wall.  Previous examination 
report reports of collapse 
clay pipe outfalls and areas 
of vertical fractures up to 
maximum of approximately 
700mm deep. 

Preventative works are 
required to minimise erosion 
and scour on the concrete 
toe, including essential 
pointing works to prevent 
potential undermining and 
washout of the masonry sea 
wall. 

2017/2018 

11e2 Head of 
Workington 
Harbour 

1521452  Scour protection, and 
maintenance works on the 
defence near at the estuary.  

Essential review and 
options/solutions required to 
enhance the resilience of the 
defence.  

2017/2018 

11e3 Derwent Via 
and 
Approaches 

1521467  Maintain and enhance 
resilience of the asset at 
south approach only, to be 
carried out in conjunction 
with proposed scour 
protection works on the 
piers (if any proposed).  

Essential review and 
options/solutions required to 
enhance the resilience of the 
defence.  

2017/2018 
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Policy 
area 

Network Rail Reference Additional notes Works required Implement
ation year Name Number 

11e3 Flimby Pitching 1509039 Coastal defence located 
between Flimby and 
Maryport stations. The 
defence comprises of 
masonry pitching protecting 
the operational line and the 
boundary wall. Some 
stretches are protected by 
salt marsh. 

The masonry pitching was 
damaged and washed away 
by a major storm in the late 
circa 1970s. Rock armour 
works were subsequently 
carried out after the storm, 
but there is no evidence of 
the armour throughout the 
extent of the defence. 

There is evidence of erosion 
along one stretch. Littoral 
drift is evident and 
accumulation of silt and 
beach material has caused 
significant obstruction on the 
bridge approaches  

Preventative works are 
required to mitigate against 
potential wash out that 
would undermine the 
operational line. 

2017/2018 

 

4.3 Issues, constraints and opportunities 
The sections below summarise the key issues, constraints and opportunities identified across the 
whole Strategy area.  

Site-specific information is provided by Appendix D, which includes tables produced following the Risk 
Workshops held on 29 and 30 August 2017: these outline the key issues, constraints and opportunities 
identified for each policy area, together with additional comments raised by the key stakeholders.  

4.3.1 Key issues 
• Large tidal flood risk zones lie adjacent to the estuaries Kent, Leven, Duddon, Ravenglass, 

Moricambe Bay and Solway Firth, where there are extensive reclaimed areas. These areas are 
generally high in the tidal frame with land levels typically between mean high water spring 
tide (MHWS) and highest astronomical tide (HAT) levels. These areas are commonly used for 
agriculture, but in additional to the potential damage to farmland and farmsteads, there a 
number of communities at risk, together with properties, services and link roads. Whilst in 
some areas tidal flooding is less of a risk than fluvial/pluvial flooding, particular issues occur 
when high tides coincide with an extreme pluvial event.  

• Along the open coast, the geology and geomorphology varies from the resistant headland of 
St Bees Head to more readily eroded landforms, namely glacial till cliffs, for example along the 
Sellafield shoreline, artificial spoil cliffs, for example along the Workington to Maryport 
coastline, and soft sand dune frontages at the mouths of the estuaries. In accordance, the risk 
of erosion also changes. As many economic assets are located along the coastal edge, many 
of these would be at risk should erosion continue or accelerate. Large sections of the coast 
are defended, either by formal defences or by a railway embankment, therefore the level of 
risk depends upon the state of these defences. Historically erosion along this coast has been 
predominately driven by storm events, rather than sea level rise. However, any future 
increase in sea level rise or in the frequency or severity of storms will put increased pressure 
on these defences.  
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• Key transport links within the Strategy area are commonly based on old trading routes, and 
lie close to the coastal and estuary margins. This makes them vulnerable to erosion and 
flooding. Key issues include the railway line, particularly within Morecambe Bay and along the 
coastline between Seascale and St Bees, and between Whitehaven and Maryport, the route 
of the A590 as it runs around the Kent and Leven Estuaries, parts of the A5087 between 
Ulverston and Barrow-in-Furness, sections of the A595 near Ravenglass and Duddon Bridge, 
several lengths of the A596 between Workington and Marport, , the B5300 north of Maryport, 
the B5302 at Silloth, the B5307 as it runs around the margins of Moricambe Bay and the 
coastal road along the southern margins of Solway Firth.  

• Defence condition varies around the coastline but in many locations existing defences are Fair 
or Poor meaning that there are defects that could reduce performance of the asset. A number 
of defences were affected by the severe storms in winter 2013/2014. In some locations 
defences have already failed or are close to failure.  

• In response to local erosion issues, new sea defences (often privately funded) have been 
constructed, or improvements made to existing defences, including around caravan parks, 
former mineral waste tips, and along parts of the railway line and the coastal roads. Examples 
include: works along the railway line between Ravenglass to Maryport, improvements at 
Dubmill Point and Beckfoot to protect the B5300, repairs and improvements to defences to 
the A5087 between Rampside and Newbiggin, strengthening of defences at Skinburness, rock 
works to the Bourne Leisure frontage between Humphrey Head and Cowpren Point, and for 
informal defences such as placement of rock along Maryport Golf Course and works in front 
of breach crest properties along the Braystones to Nethertown frontage. In some cases, these 
defences have been built as part of emergency works, rather than as part of a longer-term 
strategy; therefore, the long-term impacts on the wider environment, including adjacent 
designated sites, have not been fully considered. Similarly, potential mitigation measures have 
not been fully explored.  

• There is increasing pressure from the expansion of urban, housing and industrial 
developments and associated infrastructure, principally in the vicinity of Workington, 
Whitehaven and Maryport. This means a change to the assets at risk from erosion and 
flooding, which may necessitate improved defences in the future or limit opportunities for 
how the coast could be managed in the future, for example managed realignment.  

• With the decline of other industries, tourism and recreation has become increasingly 
important to the area. Whilst representing an important economic input to the area, there 
are associated pressures in terms of holiday accommodation, transport routes and other 
visitor facilities. The England Coast Path together with development of a national cycle 
network form an essential element of this. The Strategy therefore needs to incorporate the 
future sustainability of these routes.  

• Increasing visitor numbers can also place increased pressure on less resilient coastal habitats. 
For example, in recent years the dune system of the outer Solway coast has seen a decline in 
direct damage caused by unmanaged access, such as by vehicles, allowing stabilisation of sand 
dunes. This has implication for supported habitats and biodiversity of such sites. 

• Whilst the condition of the SSSIs on the coast of Cumbria are generally improving, through 
positive management, some SSSI sand dune systems, such as within Drigg Coast SSSI and 
Duddon Estuary SSSI, and raised mires communities are still in decline. There are also long 
term issues created by coastal infrastructure and past land use, which are limiting the full 
potential of habitats and their resilience to sea level change. Specifically, in many places marsh 
formation, evolution and transistion into upper transitional saltmarsh habitats is constrained 
by the presence of manmade structures. The natural complexity of the Morecambe Bay SAC 
saltmarshes is considered to be restricted by historic coastal defences and land drainage, 
particularly features such as salt pans, creeks and pools. Elsewhere issues tend to be more 
related to current management measures, such as appropriate management of non-native 
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shrub and subsequent over-stabilizing dunes, and here there may be opportunities for 
improvement as part of Strategy considerations. Any further deterioration to the status of 
these sites also needs to be avoided. 

• There has also been loss of semi-natural habitat across the Strategy region which has led to a 
decline in some species, such as nesting gulls and eider on Walney, oyster plant on the coastal 
shingle, northern dune tiger beetle on sand dunes and red squirrels across the area. 
Additionally, a survey undertaken in 2016 showed significant delince in the number of 
breeding waders within the Morecambe Bay SAC due lack of suitable habitat such as upper 
marshes and wetlands. Opportunities for addressing this loss need to be considered. 

• Along the coast, a number of historic sites are being lost to coastal erosion, for example First 
World War and Second World War emplacements on Walney, as well as Mesolithic and 
Neolithic sites, the Roman cemetery at Beckfoot. 

• Coastal fisheries have generally declined in recent years particularly around Morecambe Bay 
where shellfish stocks have been low in recent years. Around Morecambe Bay, aquaculture 
for oysters has become established. 

• Future internal drainage and flood management policy may affect how land is used, 
particularly within the Solway, where there are large tracts of farmland close to sea level. The 
link between Strategy measures and land drainage needs to be considered. 

4.3.2 Key constraints 
• Along the Strategy frontage, the Duddon Estuary has the most potential in terms of increasing 

intertidal area and therefore habitat creation through managed realignment (Halcrow, 2014). 
Here it appears that the supply of sediment from offshore would appear to be sufficient to 
meet the resulting sediment demand. There would, however, be potential for significant 
downstream changes within the estuaries, if large increases in intertidal area were realised. 
In contrast to the rest of the NW England coast, the Cumbrian estuaries have intertidal areas 
that tend to be higher in the tidal frame due to the sea level history and this will lessen the 
impacts of managed realignment. (Halcrow 2014). 

• Though the Cumbrian Coast Line is a significant feature in the coastal defences along parts of 
the northern Morecambe Bay coast: it constrains potential for saltmarsh rollback and 
shoreline evolution. The two railway viaducts across the Kent and Leven estuaries are major 
features which have constrained channel movement, resulting in increased saltmarsh growth. 
Similarly, the Cumbrian Coast Line, between Whitehaven and Maryport, is a major 
modification which presents a significant constraint to the shoreline. 

• There are a number of historical landfill sites, for example there are several on the eroding 
west coast of Walney Island, and old quarry and spoil sites, e.g. along the coastline north of 
Whitehaven, which constitute a risk of pollution if allowed to erode.  

• Harbours and ports at Workington, Whitehaven, Maryport and Silloth intercept littoral drift 
and consequently have reduced sediment volumes transported north along the frontage, but 
remain an important economic feature of the landscape. 

• MoD sites are located at Longtown and Anthorn, located along Solway Firth frontage and at 
Eskmeals. Future plans for these sites will inform strategic planning, particularly at Eskmeals, 
where the only viable access road is at risk of being lost through coastal erosion. 

4.3.3 Key opportunities 
• A more Strategic approach to shoreline management, which moves away from the current 

reactive emergency works approach, will enable multiple benefits of schemes to be realised 
and therefore should enable better exploration of funding mechanisms to support such 
schemes. Furthermore a strategic approach to repairs and improvements to the significant 
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lengths of defences to the coastal highways and railways should enable cost savings for the 
works and reductions in and avoidance of unplanned disruption to traffic. 

• Adopting a strategic approach to shoreline management is also an opportunity to raise 
awareness of coastal dynamics, including coastal change, and role of habitats such as coastal 
sand dunes, vegetated shingle, and salt marsh in protecting the coast and ensuring that 
coastal development is sustainable.  

• Across the wider area, the Strategy needs to consider the sympathetic management of the 
diverse array of high-quality semi-natural habitats and the physical processes that support 
them within the coastal zone, both inside and outside designated sites, including salt marshes, 
sand dunes, intertidal habitats, vegetated shingle and coastal cliffs. 

• Morecambe Bay NCA states that “The quality of the landscape in the National Park and AONB 
landscapes, when combined with good transport links to major conurbations, also affords an 
opportunity to develop an economy based on the natural environment as a tourism asset as 
well as a social and cultural asset for local communities”. Part of this is linked with the 
continued development of the National and Regional Cycle Routes crossing the Strategy area, 
which provide alternative recreational opportunities for users and support the development 
of a green visitor economy. This needs to also take account of the sensitive habitats and 
species of the coastal margin, whilst ensuring that the future route is sustainable in the longer 
term. 

• There may be realignment and / or coastal habitat improvement opportunities along the 
reclaimed shorelines of the Kent, Leven, Morecambe Bay, Duddon, Moricambe Bay and 
Solway Firth. This should consider opportunities to restore dynamic processes in order to 
maintain the coast and enhance the suite of coastal SSSI, SAC, Special Protection Areas (SPAs) 
and Ramsar sites and their component habitats and geological features. Part of this is ensuring 
that habitat quality is sufficiently high to support habitat specialist species, such as breeding 
and wintering waders and wildfowl, breeding seabirds and the natterjack toad. 

• There may be opportunities to re-establish/increase the transitional habitats of the coastal 
margin such as saline and brackish lagoons, whilst flood risk to hinterland assets. Tidal 
exchange opportunities may provide ways of mitigating habitat loss from hardstanding 
structures such as railways by creating or utilising existing culverts under them to allow 
passage of sea water to regenerate coastal habitat, there may be possible opportunities within 
the Duddon estuary and Morecambe Bay. As such, terrestrial and marine flood management 
schemes should be integrated, where possible. 

• There may be opportunities to consider or promote future adaptation to make farmland more 
robust to future climate change impacts, for example by adopting lower intensive grazing and 
accepting more frequent flooding or regulated tidal exchange onto reclaimed former 
marshland can provide biodiversity gain opportunities and attract Countryside Stewardship 
funding. 

• Where loss of historical features due to coastal erosion is unavoidable, opportunities should 
be sought to record archaeological evidence of earlier settlement and land use and, where 
appropriate, secure off-site conservation of artefacts at risk from coastal change, with 
reference to heritage-at-risk priorities and bespoke surveys such as English Heritage’s Rapid 
Coastal Zone Assessment Surveys. 

• Any measures that could enhance visitor numbers needs to consider opportunities to manage 
the impacts of access and recreation in the coastal zone to protect from disturbance of 
sensitive features such as breeding and roosting birds, honeycomb worm reefs and shingle 
vegetation, and using the profile of the new England Coast Path to raise awareness of the 
sensitivity of the coastal zone and the role it plays in coastal flood protection. 
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5 Priority areas 
5.1 Definition of priority areas 
The Cumbria Coastal Strategy represents the second tier in the shoreline management process and 
the aim of the strategy is to set out appropriate measures to implement the Shoreline Management 
Plan. The next tier involves the design of schemes to carry out the preferred measures. 

The coastline covered by the Cumbria Coastal Strategy is significantly more extensive than would 
usually be considered at strategy level. For this reason, focus is on developing measures for stretches 
of coast where a need to implement a change from current management, either as a result of key 
issues or risks to assets or where opportunities for improvement have been recognised. This does, not 
however, negate the need to consider wider scale impacts and benefits nor to consider whether other 
areas of the Strategy coastline could present opportunities for environmental improvements or 
mitigation measures. Whilst it is preferable that any mitigation is undertake within the same 
conservation area as the impact, there are examples elsewhere where this has not been the case.  

5.2 Rationale and key considerations for priority areas 
From discussion with a Project Review Group made up of key stakeholders and subsequent one to one 
discussions, a number of priority areas have been developed. These are listed below, together with 
the rationale for defining them as priority areas and the key aspects that the Strategy will need to 
consider. Maps illustrating the areas follow the table.  

Table 6 Priority areas 

Rationale for priority area Key considerations for Strategy 

11c9 Kent Estuary (all PUs) 

This is a key area at risk from flooding.  

There are particular concerns regarding the 
future viability of the A590 which runs along the 
margins of the estuary at is vulnerable to 
flooding.  

There are opportunities for environmental 
enhancement through managed realignment, 
which would offset losses due to coastal 
squeeze, however this would have an impact on 
adjacent agricultural land.  

Internal flood management has recently 
changed – there therefore needs to be 
consideration of how to integrate terrestrial 
and marine management. 

Reassess viability of SMP2 policies. 

Consider technical options for managed 
realignment which could bring both 
environmental benefits and reduce flood risk to 
economic assets.  

At a local level there are issues with fluvial 
outfalls where beach material builds up in the 
discharge channels across the foreshore and 
reduces the gravity outflow, thereby affecting 
inland drainage. 

Advise on a long term strategic approach to 
managing flood risk throughout the estuary, 
taking account of the long term plans for the 
A590. 

11c10: Humphrey Head to Cark (PU c10.2)  

Private defences have been constructed at 
Bourne Leisure caravan park – there are 
concerns regarding impact on adjacent 
marshland, which is currently part of an 
improvement scheme.  

Consider environmental impact of defences and 
their long term viability at Bourne Leisure site. 
Consider potential mitigation measures. 
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Rationale for priority area Key considerations for Strategy 

11c11 Outer Leven Estuary (PU c11.4) 

Since the SMP2 there have been proposals for 
development of Ulverston and its 
infrastructure, which would have implications 
for the areas at risk. The proposed expansion of 
the Glaxo (GSK) site has been cancelled but any 
future proposals for the site need to be taken 
into account. 

There are also potential environmental 
opportunities, if managed realignment is viable. 
This could offset losses due to coastal squeeze, 
however would have an impact on adjacent 
agricultural land. 

Review PU c11.4 to take account of proposals 
for Ulverston – align with any plans for 
managing inland flooding, and also consider any 
future proposals for the GSK site. 

Consider the viability, including potential 
impacts on the wider estuary of implementing 
managed realignment. 

11c12: Leven Estuary (PU c12.3) 

This is a key area at risk from flooding – risk 
include agricultural land, farmsteads and the 
main coastal road. Some minor issues have 
been identified along the approach railway 
embankments on either side of the Leven 
Viaduct. 

There are plans in place regarding the main 
coastal road at Greenodd, which would involve 
realignment of the route.  

There is also a proposed extension to the 
national cycle route, which could potentially 
use the disused railway line.  

There are also potential environmental 
opportunities, if managed realignment is viable. 

Reconsider long term policy for PU c12.3 and 
location of boundaries 12.1/2 and 12.2/3 given 
possible future infrastructure works.  

At a local level there are issues with fluvial 
outfalls where beach material builds up in the 
discharge channels across the foreshore and 
reduces the gravity outflow, thereby affecting 
inland drainage. 

Consider technical options for managed 
realignment which could bring both 
environmental benefits and reduce flood risk to 
economic assets.  

11c13: Bardsea to Piel Island (PUs c13.2, c13.3/c13.4) 

There are both flood and erosion risks to this 
frontage, with potential consequences for the 
future viability of the main coastal link road, 
A5087, as well as isolated properties. Some 
sections of defences within PU c13.2 are 
currently in a poor condition. 

There are extremely sensitive eel grass 
(Zooestera) becds within the intertidal zone  
around Roa Island, therefore the policy of hold 
the line has been questioned depending on 
what defences would be required to implement 
this. Since completion of the SMP2, there has 
been a specific study considering Roa Island. 

There are potential environmental 
opportunities in PU c13.2 through 
implementing managed realignment, but this 
needs to consider plans for A5087.  

Consider strategic management of defences to 
protect A5087, in line with any long term plans.  

Consider appropriate implementation measures 
around Roa Island, given the sensitivity of 
intertidal habitats – taking account of 
conclusions from the Roa Island Study (2010) 
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Rationale for priority area Key considerations for Strategy 

11c16: Duddon Estuary (PUs c16.3, c16.4 to c16.5, c16.10 and c16.11/ d1.1) 

This is a key flood risk area, with agricultural 
land and properties at Millom and Haverigg 
potentially at risk, together with associated 
infrastructure, sections of railway line and 
access roads. The railway along Kirby-in-Furness 
(PU c16.4 and c16.5) is particularly vulnerable 
to flooding and undermining due to the 
proximity of the low water channel resulting in 
bank erosion. Recent defences have been 
undertaken as emergency works, and future 
works anticipated, with potential consequences 
on habitat.  

There are potential environmental 
opportunities within the estuary through 
implementing managed realignment but 
require further consideration of wider impacts, 
such as changes in flows and implications for 
services buried beneath the marshland.  

The site of the old iron works at Red Hill has 
been identified as a potential wildlife mitigation 
area for Moorside. 

PU c16.3 – Askam sewage works at flood risk if 
there were erosion – longer term NAI policy 
queried. 

PU c16.10, c16.11 and d1.1 - the NAI policy has 
been queried due to the potential flood risk to 
Millom and sewage works.  

Review SMP2 policy for PU c16.13 given risks to 
assets.  

Consider strategic approach to managing risks 
to railway for PUs c16.4 and c16.5. 

Also consider policies along the Millom and 
Hodbarrow frontages (c16.10 and c16.11/ d1.1). 

Consider technical options for managed 
realignment which could bring both 
environmental benefits and reduce flood risk to 
economic assets. Advise on a more strategic 
approach to managing flood risk throughout the 
estuary. 

11d2: Selker to Eskmeals (PU d2.2) 

Key risk is erosion potentially resulting in loss of 
access road to Eskmeals MoD site – this is 
currently the only viable access as the 
alternative route road passes under Eskmeals 
viaduct and therefore has height/width and tide 
restrictions.  

SMP2 policy was to allow erosion-slowing 
measures. There was up to 5m erosion along 
this stretch following 2013/14 storms. 

Review SMP2 policy at d2.2 to appraise an 
appropriate way forward, through discussions 
with MoD/ QinetiQ.  

11d5: Seascale to St Bees (PUs d5.1, d5.2 to d5.7) 

The key risk to the frontage is storm erosion of 
the beach and backing till cliffs. There are 
localised tidal flood risks beneath the railway 
bridges and within the River Ehen floodplain. 
The railway embankment currently plays a key 
role as the frontline defence – there are areas 
along the defence that are showing signs of 
erosion and Network Rail recognise the need 

Consider defence of Seascale (PU d5.1) 
following damage caused in 2013/14.  

Advise on erosion risk to proposed cycleway 
along PU d5.2.  

Review PU d5.3/4 boundary (or change in policy 
for d5.4) to take account of Moorside 
proposals. 



ISSUES, RISK AND OPPORTUNITIES REPORT 

 40 

Rationale for priority area Key considerations for Strategy 

for options/solutions to enhance the resilience 
of the defence along various sections. 

The SMP2 advised that Seascale required a 
scheme to address erosion issues – this has 
become more urgent following damage caused 
in 2013/14. 

Since the SMP2 there have been proposals 
relating to the Moorside development, which 
would involve construction of temporary 
marine offloading and beach landing facilities 
and railway extension to landward. 

Plans to extend the national cycleway are also 
underway.  

Additional properties have been constructed 
along the beach crest between Braystones and 
Seamill.  

Consider strategic approach to managing risk to 
beach properties.  

Consider strategic approach to managing risks 
to railway.  

11d6: St Bees (PU d6.2) 

Key risk is coastal erosion which could result in 
loss of land and ultimately properties at St Bees. 
Some localized flood risk associated with the 
watercourse. 

Concern regarding residual life of promenade 
and issues of outflanking to south.  

Consider implementation option at PU d6.2, 
considering possible funding mechanisms.  

11e1: St Bees Head to Whitehaven (PU e1.4)  

Since the SMP2 there has been rapid erosion of 
former mine spoil threatening the south 
breakwater and proposed development.  

Review SMP2 Policy at Whitehaven South Beach 
(PU e1.4). 

11e2: Whitehaven to Workington (PUs e2.2 to e2.11) 

Key risk is coastal erosion of the cliffs, some of 
which are composed of old spoil deposits.  

Since the SMP2 there has been development of 
the former CORUS site (PU e2.8/2.9), therefore 
assets at potential risk have changed (and will 
increase further in future).  

The policy of NAI at PU e2.9 has been 
questioned due to the risk of contamination 
from erosion of former landfill.  

The section of railway between Parton and 
Harrington is vulnerable to tidal flooding, as 
runs along the back of the beach. There have 
also been issues with regard to the stability of 
cliffs which lie behind the track as well as 
evidence of erosion, scour and wash out along 
the sea defences. 

Review SMP2 policy to take account of new 
developments at PU e2.8. 

Consider plans for quarry site to north of PU 
e2.8. 

Consider strategic approach to managing risks 
to railway along PUs e2.2, e2.3 and e2.4. 
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Rationale for priority area Key considerations for Strategy 

Currently issues of siltation within Workington 
Harbour, which may relate to erosion to south. 

11e3: Workington to Maryport (PUs e3.1 and e3.2) 

Key risk is coastal erosion of old spoil deposits 
which form the backshore morphology. There 
are some localised flood issues related to 
culverted outfalls and concerns regarding Port 
of Workington structures, namely the southern 
breakwater extension and the north beach 
retaining wall. There is also concern regarding 
the slag bank area to the north of Workington 
which has recently eroded significantly.  

North of Siddick the railway embankment forms 
the frontline defence and is vulnerable to tidal 
flooding as it lies at the back of the beach. 
There is evidence of erosion along the Filmby 
stretch and accumulation of silt and beach 
material has caused significant obstruction on 
the bridge approaches. 

There is potential for redevelopment of former 
industrial sites, e.g. at Flimby, but this would 
rely on securing coastal protection from 
erosion.  

Policy of Managed Realignment at PU e3.1 may 
have implications due to highly contaminated 
nature of site – however alternative would 
require funding.  

Consider contamination risk and economic 
justification for alternative policy 
implementation measures at PU e3.1, taking 
account of long term plans for onshore 
windfarm. This will also need to take account of 
issues raised by Port of Workington regarding 
harbour structures.  

Strategy needs to take account of long term 
plans for railway line and future investment in 
embankment, which also forms artificial 
defence.  

At a local level e.g. at Flimby, there are issues 
with culverts/ outfalls becoming blocked by 
beach material – resulting in inland drainage 
issues.  

11e4: Maryport to Dubmill Point (PUs e4.3, e4.4 to e4.6) 

Key risk is coastal erosion, which could result in 
loss of main coastal road (B5300) – there are 
several ‘pinch points’ along the frontage. Since 
the SMP2, feasibility studies have been 
considering the potential for the road to be re-
routed.  

Informal defences have been placed along the 
Maryport Golf Course – a longer term strategy 
for area is required. 

Consider sustainability and options for the 
B5300, taking account of impacts on services, 
historical features and proposals for national 
cycle network.  

Take account of issues along Maryport golf 
course frontage (PU e4.3).  

11e5: Dubmill to Silloth (PU e5.1) 

Key risk is coastal erosion – much of coastline is 
currently stable but there are ‘pinch points’, 
where risk is to coastal road (B5300).  

New defences have been constructed since the 
SMP2, contrary to the SMP2 policy of managed 
realignment. 

Consider sustainability and options for the 
B5300, taking account of impacts on services, 
historical features and proposals for national 
cycle network.  
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Rationale for priority area Key considerations for Strategy 

11e6: Silloth to The Grune (PUs e6.1 and e6.2) 

Key risk is coastal erosion – ongoing erosion of 
beach, dunes and backshore is resulting in loss 
of land and also impacting on defences.  

SMP2 recommended that the strategy should 
consider adverse impact of policy on 
internationally designated sites. 

SMP2 policy needs to be reviewed to assess 
how ongoing trend of erosion will be addressed, 
taking account of risk of outflanking.  

Also consider unit boundary location between 
e6.2 and e6.3. 

11e8 Cardurnock to Scottish Border (PUs e8.2, e8.7) 

Risk from both flooding and erosion. SMP2 
policy of Managed Realignment at PU e8.2 has 
been queried as defences here protect a 
number of properties. 

At Rockcliffe, the SMP policy is currently HTL 
although there are no formal defences here. 
The coastal road (U1068) is prone to flooding 
and has previously suffered water damage and 
erosion. There are currently investigations 
underway to consider the issues.  

There are potential environmental 
opportunities within the estuary through 
implementing managed realignment but 
requires further consideration of technical 
viability and wider impacts.  

Reconsider options for PU e8.2, looking at 
potential wider impacts.  

Reconsider policy options for PU e8.7, taking 
account of plans for U1068. 

Impact of changes in management need to be 
considered for wider estuary.  

Consider environmental opportunities that 
could bring benefits to wider Strategy area.  

 

5.3 Next steps 
This report documents the initial risks, issues and opportunities identified at this stage. As ideas for 
feasible implementation options develop, it is anticipated that additional issues and opportunities may 
be identified.  

The next step was to confirm with Project Review Group group the priority areas that the strategy will 
focus on to appraise options for implementing the SMP2 policies and also where SMP2 policy may 
need to be revisited. This was undertaken at a meeting of the Project Review Group group in Kendal 
on 1st November 2017 and comments received.  This updated report now includes minor revisions to  
the initially proposed priority areas following feedback received. 
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Figure 12 Overview of priority areas 
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Figure 13 Priority areas in Sub-Cell 11e 
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Figure 14 Priority areas in Sub-Cell 11d 
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Figure 15 Priority areas in Sub-Cell 11c 
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1 Introduction 
This appendix provides an up to date summary of coastal processes and shoreline behaviour based 
upon existing information. This will be used as supporting baseline information for the development 
of options as part of the Cumbria Coastal Strategy (referred to in this document as ‘the strategy’).  

The report is divided into 3 sections covering the three SMP2 Sub-Cell areas: 

• Sub-Cell 11c (part) (Arnside to Hodbarrow Point) 

• Sub-Cell 11d (Hodbarrow Point to St. Bees Head) 

• Sub-Cell 11e (St. Bees Head to Scottish Border) 

For each Sub-Cell, a conceptual understanding of cell-wide processes and interactions is summarised 
and illustrated in a supporting conceptual model. The conceptual models have been reproduced from 
the CERMS study (Halcrow, 2012), and the report has been compiled from the SMP2 (Halcrow, 2011), 
CETaSS studies (various dates), subsequent regional reviews of coastal monitoring data carried out 
under the Cell Eleven Regional Monitoring Strategy (CERMS) (Halcrow, 2012) and additional studies 
undertaken more recently. 

More detailed data is then provided for each SMP2 Policy Area, which includes findings from recent 
analytical reports from the North West Regional Monitoring Programme combined with information 
from other studies and a selection of oblique aerial photographs (collected as part of the North West 
Regional Monitoring Programme) and ground level photos (collected during recent (2017) defence 
inspections for the North West Regional Monitoring Programme).  

2 Sub-Cell 11c (part) Arnside to Hodbarrow 
Point 

2.1 11c Cell-wide processes and behaviour 
Figure 1 illustrates the conceptual understanding of shoreline behaviour and transport linkages within 
Sub-Cell 11c. This Shoreline Management Plan 2 sub-cell covers the frontage from Fleetwood to 
Hodbarrow Point (Duddon Estuary); only part of this frontage is included within the strategy: the 
section of coast north of Arnside. 

Key controls and influencing features 
The wide expanse of Morecambe Bay, together with the estuaries of the Kent, Leven and Duddon have 
an important influence on cell-wide process. The dynamic low water channels and sand banks, both 
within the Bay and the individual estuaries, exert a significant influence upon shoreline evolution both 
within the estuary and along adjacent shorelines. Channel migration is facilitated by strong tidal 
currents; the channels are highly mobile and are known to move significant distances within a few 
days. Where channels lie close to the shoreline, erosion of the foreshore and backshore can result and 
the opposite can occur once a channel moves away from the shoreline. Therefore, saltmarsh erosion 
and accretion patterns within the estuaries are highly dependent on the channel and bank positions. 

Much of the coastline is composed of relatively soft glacial-derived sediments, but along the Arnside 
and Cartmel frontages, carboniferous limestone outcrops (Blackstone Point, Humphrey Head) are key 
controls on local shoreline evolution. Other geology features controls include Roa Island (and 
causeway), Walney Island, Foulney Island (and causeway), Piel Island and the spits of South End Hawes 
and North End Hawes (Walney Island), all of which affect channel movement and provide shelter to 
other sections of shoreline from direct wave attack.  
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At a more local scale, scars (also known as skears) provide localised protection to the shoreline, 
examples along this coastline include Wadhead Scar, Elbow Scar, Moat Scar, Newbiggin Scar, Leonard 
Scar, Point of Comfort Scar, Head Scar, Concle Bank, Coup Scar, Foulney Twist, Conger Stones, Slitch 
Ridge, High Bottom, Barren Point Scar, Treshwood Scar. The CETASS studies (Halcrow, 2010b) included 
an assessment of the origins and behaviour of scars. This concluded that under contemporary 
conditions, scars act as fixed points in the coastal system, being resistant to erosion. As such, they can: 
limit the movement of nearshore channels; act as high points causing wave refraction and diffraction 
in their lee; act as localised sediment traps; and, provide substrate for ecological habitat/preservation. 
Their influence may, however, diminish in the future as a consequence of sea level rise.  

In addition to natural controls, human activities have an important influence on shoreline behaviour 
and evolution, including construction of embankments, groynes, training walls, railway infrastructure 
and other defences. Along a large portion of the shoreline within this cell, the railway infrastructure 
currently constrains the shoreline and limits the potential for saltmarsh rollback and shoreline 
evolution under current configuration. The associated viaducts within the Leven and Kent also 
constrain channel movements and affect tidal flows and therefore have a significant effect on 
shoreline evolution in both the inner and outer estuaries of the Kent and Leven. 

Similarly, flood embankments have affected the historic evolution of the estuaries and will continue 
to have an impact in the future. Originally, the Kent and Level estuaries had much larger plan-shapes, 
confined by the steeply sloping sides of the valley. The areas of the estuary basins have since changed 
significantly due both to natural infilling and human interventions, which have been ongoing since at 
least the 18th century, with the main channels now confined by saltmarshes and reclaimed land.  

Other structures have a more local influence, such as: the Leven breakwater, which directs the channel 
towards the western shoreline, training walls within Walney channel, Walney Landfill Tip defences, 
Hodbarrow Barrier, and Askam Pier in the Duddon.  

Hydrodynamics 
A macro-tidal regime operates in Morecambe Bay and estuaries of the Kent Estuary and Leven: in 
Morecambe Bay, the spring tidal range is 10.5m.  

The Leven and Kent estuaries are flood-dominant, with the flood tide being both shorter in duration 
and having higher velocities than the ebb tide. Within the Duddon Estuary, the highest current 
velocities occur within the main channel during the ebb tide, when the direction of tidal flow and river 
flow coincide. There is a spatial separation of flood and ebb-dominant currents: flood tidal currents 
enter the estuary mainly along its south-eastern margins while ebb currents mainly follow the north-
western margins. 

The orientation of the Kent and Leven estuaries mean they are relatively sheltered and therefore, 
combined with the railway viaducts, wave exposure is limited and wave penetration is only likely 
during under storm conditions. 

Due to the shallow nature of the Bay, storm surges can be significant, especially when associated with 
strong westerly or south-westerly winds.  

Sediment sources 
The area is sand-dominated, although sandy mud and mud occur in the high intertidal zone around 
estuary fringes, and near the head of estuaries. The upper intertidal zone closer to the mouth of the 
Kent and Leven contains mixtures of gravel and sand, reflecting the higher energy environment at 
these locations. 

Within Morecambe Bay, the majority of sediment supply is sourced from offshore and transported 
into the Bay during storms, with the region surrounding Morecambe Bay being a sink for sediment. 
Within the Bay itself sediment pathways are more complex, driven by tidal currents which in turn are 
affected by the position of the banks and channels.  

The ebb tidal delta of the Duddon Estuary is also a source of sand for aeolian transport into the dune 
systems dune systems at Kirksanton Haws, Haverigg Haws and Sandscale Haws. 
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Slow erosion of the carboniferous limestone cliffs, predominately during storms, provides limited 
coarse sediment to local limestone shingle beaches, which tend to accumulate in small bays along the 
shoreline. Low till (boulder clay) cliffs within the outer estuary of the Leven also provide some sand 
and shingle to the littoral system, however, due to low rates of alongshore drift in this sheltered area, 
any sediment released will most likely be retained on local beaches. 

There is some fluvial input from the Rivers Kent and Leven and localised erosion of marshes within the 
estuaries will also release sediment to be mobilised and redeposited. Freshwater inputs to the 
estuaries are, however, small compared to their tidal prisms. 

Sediment pathways 
Within Morecambe Bay, fine material tends to follow a circulatory pattern. Two main patterns of 
movement have been identified: anticlockwise drift movement in the outer Bay, and north-easterly 
drift movement within the inner Bay. 

Ebb-dominant tidal flows are experienced in the Grange Channel, on Morecambe Flats and along the 
north-west side of the Lune Deep. Material is transported into the estuaries of the Kent and Leven in 
a net northerly direction and deposited along their banks.  

Along the shoreline within Morecambe Bay, wave exposure is generally limited to locally-generated 
waves across the Bay and wave energies are quite low. As a result, there are low rates of littoral 
sediment transport along the estuary shorelines, resulting in limited alongshore sediment linkages. 
There is a net north-eastwards drift into Morecambe Bay from Walney Island towards Ulverston, but 
net transport rates are relatively low. Morecambe Bay and the estuaries of the Kent, Leven and 
Duddon are all net sediment sinks, with saltmarshes and sandbanks temporary stores.  

Wave exposure is higher at the mouth of Morecambe Bay and along the exposed westerly coast of 
Walney Island, but alongshore sediment drift rates remain relatively low as the shoreline is orientated 
perpendicular to the dominant wave direction. A drift divide exists in the region of Walk Haw Scar to 
Sandy Gap, which results in sediment transport from the centre of the island north (sand) and south 
(sand and shingle) towards the spits, which are key sediment stores. The exact location of this divide 
is uncertain and is likely to vary, depending on prevailing conditions; suggested locations include: 
between Bent Haw and Hillock Whins, and at Mill Scar. The Earnse Point Groyne also interrupts the 
alongshore transport of sediment, causing reduced sediment supply to the downdrift beaches, as well 
as possibly increasing erosion on the West Park frontage  

There is a possible sediment pathway between Walney Island and the Duddon Estuary associated with 
tidal flows; however, the Scarth Channel, which separates North End Haws from Sandscale Haws, may 
interrupt this pathway. Tidal flows into and out of the Duddon Estuary are also considered to be more 
significant than alongshore drift north in controlling the shoreline at the very northern extent of 
Walney Island. Some fine sand may also be moved offshore via the Walney Channel into Morecambe 
Bay but it is unlikely to be a significant volume. Sediment from beaches may also be transported 
offshore during severe weather, including the coarse materials from within the scars. 

Coastal response and behaviour 
Within Morecambe Bay, although the net trend is for infilling of the estuaries, there are localised areas 
of saltmarsh erosion, commonly linked to the proximity of low water channels to the shoreline; 
examples include saltmarshes along the Arnside frontage and Out Marsh along the Cartmel Peninsula. 
Elsewhere there has been saltmarsh accretion, some of which related to the effect of structures, such 
as at Rampside, where saltmarsh has developed in the sheltered lee of the Foulney embankment. 

Recession of the limestone cliffs is very low, less than 0.1m/year, whilst the low till cliffs experience 
slightly higher rates of recession, of between 0.1 and 0.5m/year.  

Along Walney Island the spits that have developed at the northern and southern end of the island 
(North End Hawes and South End Haws) have accreted in the past. However along North End Haws, 
there has been the onset of erosion due to changes in channel position. Along the remainder of the 
open coast, erosion rates are currently low, but undefended areas remain vulnerable to storm erosion, 
such as that experienced during the 2013/14 storms. Along the east coast there are low rates of 
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erosion as this shoreline is sheltered. The inland marshes are accreting and expanding in an eastward 
direction, but flooding remains a key risk.  

Within the Duddon Estuary, under conditions of tide-only transport, the estuary marginally exports 
sediment across its mouth whilst the inner estuary behaves as a sediment sink. This has resulted in 
both infilling of the estuary over time and accretion around its outer margins, resulting in the growth 
of Sandscale Haws to the south and accretion in the north.  
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Figure 1 Sub-cell 11c conceptual understanding. Taken from Halcrow (2012). 



APPENDIX A BASELINE COASTAL BEHAVIOUR UNDERSTANDING 

6 
 

2.2 11c Sub-unit processes and behaviour 
These sections focus on key shoreline changes observed within the various sub-units and brings 
together information from recent monitoring undertaken as part of the North West Regional 
Monitoring Programme, together with any recent studies. Much of the detail has been taken from the 
SMP2 and associated CeTASS studies, which fed into this. Where evidence has been taken from 
elsewhere, the relevant reference is provided.  

2.2.1 11c8 (part) - Arnside to Humphrey Head  
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term 
Trend: 

Long Term 
Trend: 

Tidal Saltmarsh Muddy Sand Stable/ Localised 
erosion and 
accretion 

Stable/ Localised 
erosion and 
accretion 

(See Figures 2 to 4)  

Typically, the outer Kent Estuary has experienced little coastal change over time with the exception 
of saltmarsh being lost along the centre of the policy unit, as the river channel has migrated north 
(CH2M, 2017a). Kent Estuary has a macrotidal regime, with a spring tidal range of 8.40 m (Pye et al., 
2010). There is an ebb dominated flow within the Grange Channel. 

The estuary is constrained at Arnside by the Kent Railway Viaduct and at Sandside by high ground. 
The southern bank of the outer estuary, between Arnside and Blackstone Point, is backed by 
limestone cliffs and pocket shingle beaches, fronted by intertidal sandflats. Rock platforms extend 
seaward formed from the erosion of the limestone cliffs. Between the railway viaduct and the 
promontory of Humphrey Head a series of limestone outcrops of varying height fringe the shoreline 
(Pye et al., 2010, Halcrow, 2013b). In other locations, the sloping hinterland is slightly set back from 
the present shoreline position. The main river channel runs close to the shore between Blackstone 
Point and the Railway Viaduct. 

The outer estuary has historically been affected by key modifications such as embanking, 
construction of viaducts and river training works, described in more detail in Policy Unit 11c9, which 
enhanced the natural infilling trend and significantly changed the morphology of the estuary and 
adjacent shorelines. At present, the estuary appears to be in a state of dynamic equilibrium in terms 
of the extent of mudflat and saltmarsh area (Halcrow, 2013b), although natural movements of the 
low water channel continue to display a relatively high degree of mobility which results in spatial 
and temporal variations in patterns of saltmarsh and tidal flat erosion and accretion along the length 
of the estuary. 

The river channel runs close to the eastern bank here but appears to be stable. A significant area of 
saltmarsh has developed in the lee of Humphrey Head towards Holme Island (Figure 3). This 
saltmarsh area has become eroded as the river channel has moved north along the Grange-over-
Sands frontage. Since coastal monitoring began, this has equated to a change in 125 m to 350 m 
landwards movement of mean low water springs (CH2M, 2017a).  

In the future, the movement of the river channel will remain a key control in determining erosion 
and accretion within the estuary, contributing to the development or loss of saltmarsh (Pringle 
2006). The sediment balance of the estuary is considered unlikely to be constrained by sediment 
supply as there is a large store of mobile sand on the floor of Morecambe Bay, and tidal waters of 
have a relatively high load of suspended fine sand and silt, especially during storm tides and periods 
of high wave action. The low water channel is expected to continue to meander where not restricted 
by defences or surrounding topography, potentially causing the erosion of saltmarshes and 
undermining of defence structures in some areas but creating new areas of saltmarsh in areas of 
sediment accretion (Halcrow, 2013b). 
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There are some local opportunities for habitat creation within the outer estuary, through 
realignment or regulated tidal exchange east of Grange-over-Sands. 

There remain some gaps in understanding relating to the wider estuary area, particularly related to 
sediment sources, transport pathways and fluxes to the estuary, and likely response of the estuary 
to any large-scale managed realignment. 

 
Figure 2 View from Outer Kent estuary of Blackstone Point, towards railway viaduct – the proximity of the low 
water channel to this coastline is clearly illustrated. 

 
Figure 3 Saltmarsh in the lee of Holme Island, looking north. 
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Figure 4 Saltmarsh at Kents Bank, looking west. 

 

2.2.2 11c9 - Kent Estuary 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Tidal Saltmarsh  Muddy Sand Accretion/ 
Localised erosion 
and accretion 

Stable/ Localised 
erosion and 
accretion 

(See Figures 5 to 8) 

Inland of the Kent railway viaduct, the inner Kent Estuary acts as a sediment sink (Halcrow, 2011). Fine 
material has been accumulating here from both fluvial sources and from tidal inputs; mainly from 
Morecambe Bay and the Irish sea but also from local erosion of tidal flats, soft cliffs and saltmarsh.  

The estuary is generally funnel shaped with the exception of area around the viaduct where the channel 
is ‘pinched in’ (Pye, 2010). Originally, the estuary had a much larger plan-shape, confined by the steeply 
sloping sides of the valley. Key modifications within the estuary include construction of the Arnside Kent 
Railway Viaduct (1857), reclamation of Meathop Marsh (1930s), training of the River Winster (1970s) 
and construction of alternative channel throughways under the Kent Viaduct (1950s). The area of the 
estuary basin has changed significantly due both to natural infilling and human intervention, which has 
been ongoing since at least the 18th century, with the channel now confined by saltmarshes and 
reclaimed land. The defences have effectively fixed the estuary shoreline and the Kent Viaduct 
effectively constrains the channel with its extensive ‘lead-in’ embankments and deepened spans to 
locate channels on either side of the estuary (Halcrow, 2013b). 

The estuary is constrained by man-made embankments fronting reclaimed land to the north and 
naturally high ground to the south. There are four moderately sized areas of saltmarsh within this area 
fringing the embankments.  

There is no beach profile data available for this area; however, a comparison of EA LiDAR data surveys 
from 2000 to 2004 and 2009/10 (Halcrow, 2013b) showed that, although there were significant changes 
in the low water channel, leading to localised saltmarsh erosion and accretion, changes in overall 
intertidal area was small, indicating redistribution of sediment rather than major net losses or gains. The 
report (Halcrow, 2013b) concluded that the estuary presently appears to be in a state of dynamic 
equilibrium in terms of the extent of mudflat and saltmarsh area. 
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In the future, the sediment balance of the estuary is considered unlikely to be constrained by sediment 
supply as there is a large store of mobile sand on the floor of Morecambe Bay, and tidal waters of have a 
relatively high load of suspended fine sand and silt, especially during storm tides and periods of high wave 
action. The low water channel is expected to continue to meander where not restricted by defences or 
surrounding topography, potentially causing the erosion of saltmarshes and undermining of defence 
structures in some areas but creating new areas of saltmarsh in areas of sediment accretion (Halcrow, 
2013b). 

Considerable opportunities for habitat creation exist within the inner estuary (inland of the Kent viaduct), 
however, any realignment needs to be considered in combination with impacts on flows in and out of the 
estuary and possible consequences elsewhere.  

There remain some gaps in understanding relating to the wider estuary area, particularly related to 
sediment sources, transport pathways and fluxes to the estuary, and likely response of the estuary to any 
large-scale managed realignment. 

 
Figure 5 The River Kent catchment, showing the main urban areas and general extent of the intertidal zone. Source: 
adapted from Ordnance Survey Open Data, after Pye & Blott (2013). 
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Figure 6 Conceptual diagram showing the main sediment sources, geomorphological features and engineering 
structures within the Kent Estuary (taken from Halcrow, 2013b). 

 
Figure 7 Fringing saltmarsh facing west towards Meathop. 
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Figure 8 Saltmarsh adjacent to Kent viaduct facing North-West. 

 

2.2.3 11c10 - Humphrey Head to Cark 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Tidal Saltmarsh Muddy  Stable/ Localised 
erosion and 
accretion 

Stable/ Localised 
erosion and 
accretion 

(See Figures 9 to 11)  

This Policy Area, also known as the Cartmel Peninsula, extends between Humphrey Head, a limestone 
headland, and the village of Cark in the west. The frontage is largely comprised of saltmarsh and mudflats 
and fronts reclaimed land protected by embankments and a revetment. These defences were originally 
constructed over two hundred years ago, but have been rebuilt in recent times, raising the standard of 
protection (Halcrow, 2011).  

Overall there is an accretive long-term trend over the saltmarsh within this area. However, there are also 
localised areas of erosion along the leading edge of the marsh at the western end of Policy Unit 11c10.2 
(CH2M, 2017a). It is believed that this erosion is the result of channel migration and is therefore 
anticipated to continue whilst the channel remains in this location.  

In the future, the sediment balance of the wider Morecambe Bay area is unlikely to be constrained by 
sediment supply as there is a large store of mobile sand on the floor of Morecambe Bay. The low water 
channels across the Bay are expected to continue to meander where not restricted by defences or 
surrounding topography, potentially causing the erosion of saltmarshes and undermining of defence 
structures in some areas but creating new areas of saltmarsh in areas of sediment accretion (Halcrow, 
2013b). 
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Figure 9 Saltmarsh adjacent to Cark Airfield, looking west, Humphrey head in foreground. 

 
Figure 10 Saltmarsh facing South adjacent to Cowpren Point. 
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Figure 11 Topographic image using 2010 2m resolution LiDAR, showing channels and saltmarsh areas. N.B. the 
embankment surrounding East Plain Farm juts into the intertidal area. 

 

2.2.4 11c11 - Outer Leven Estuary 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Tidal Saltmarsh/ raised 
terraces 

Sand/ Gravel Accretion/ 
Localised erosion 
and accretion 

Stable/ Localised 
erosion and 
accretion 

(See Figures 12 to 14)  

The Outer Leven Estuary extends from Cark Village in the east to Bardsea in the west, comprising of a 
small area of saltmarsh on the eastern bank and an easterly facing shoreline characterised by low glacial 
till cliffs on the western bank. The relatively wide estuary mouth is defined by hard rock outcrops and the 
morphology of the mid and inner estuary is also strongly influenced by 'hard points' composed of bedrock 
and/or glacial till (Johnson, 2001). Scars are present along the western shoreline; these provide local 
stability through reducing wave action at the shoreline and controlling the proximity of the Leven channel 
to the shore. The margins of the estuary are flanked by raised terraces which consist mainly of former 
tidal flat and marsh deposits which became emergent as a result of a slight fall in sea level following a 
highstand in the mid Holocene (Halcrow, 2013c). 

The estuary is macrotidal and flood dominant. Extreme high water levels are predominantly caused by 
tidal surges although flooding can also occur due to runoff becoming trapped behind sea defences during 
high tides (Halcrow, 2013c). Erosion of low glacial till cliffs provides some sand and shingle to the littoral 
system, and there is some fluvial supply during floods, but the main source of sediment to the estuary is 
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provided from Morecambe Bay (Halcrow, 2013c). See Section 2.2.5 for conceptual diagram of the Leven 
Estuary, showing sources, features and engineering structures.  

Historically, the low water channels of the Leven have varied in their position, which has had a major effect 
on patterns of saltmarsh accretion and erosion. Channel migration within the outer estuary is generally 
facilitated by strong tidal currents but the flow of the Leven has been restricted by the construction of the 
railway viaduct and breakwater and redirected westwards through the viaduct (Shoreline Management 
Partnership, 1999). This has previously resulted in the accretion and significant saltmarsh growth at Sand 
Gate Marsh along the western side of the Cartmel Peninsula (Halcrow, 2011). Historical analysis indicate 
that saltmarsh has been present along the eastern outer estuary frontage since the late 1600s (Halcrow, 
2013c). Since this time, land reclamation has taken place at various locations along the Cartmel Peninsula 
and the estuary, which has led to a reduced tidal prism and enhanced accretion over time within the 
estuary. Since the early 1900s there has however been little change in the plan-form of the outer estuary, 
where defences exist, but both erosion and accretion of the backshore has occurred along the undefended 
sections (Halcrow, 2013c). The most recent data (reported in CH2M, 2017c) shows that although steady 
vertical accretion of the saltmarsh occurred between 2006 and 2016, there was up to 450m landward 
retreat of the saltmarsh edge between 2012 and 2016, with the greatest retreat towards the northwest 
of the marsh, where the main Leven channel lies closeto the shoreline. 

Cliff erosion has been relatively insignificant along the western frontage, due to the sheltered orientation 
of the shore (Halcrow, 2011).  

The northern beach profiles on the western bank around the industrial area of Canal Foot have shown 
very little net change since monitoring began (CH2M, 2017c), despite large cyclical changes in response to 
channel movement. The presence of Wadhead Scar, which juts out into the channel, shelters this western 
bank from wave action, but as for the Kent Estuary, the key controlling factor within this estuary is the 
mobility of the low water channel. 

Despite local changes through erosion and accretion, the estuary presently appears to be in a state of 
relative equilibrium in terms of the extent of mudflat and saltmarsh area (Halcrow, 2011). Future evolution 
of the estuary is unlikely to be sediment supply-limited, with general landward movement of sea-bed 
sediment within Morecambe Bay (Halcrow, 2013c). The low water channel is expected to continue to 
meander, where not restricted by defences or surrounding topography, creating the potential to erode 
saltmarshes and undermine defence structures; however, development of new marshes is also expected 
due to redistribution of eroded sediment within the estuary (Halcrow, 2013c). 

Whilst future management decisions will need to manage risks to the railway and agricultural land, there 
are opportunities to allow sections of the shoreline to adjust from the present alignment and respond to 
coastal change by allowing the development of additional saltmarsh habitat. 



APPENDIX A BASELINE COASTAL BEHAVIOUR UNDERSTANDING 

15 
 

 
Figure 12 Saltmarsh south of railway, PU c11.1 

 
Figure 13 Saltmarsh south of Leven viaduct. 
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Figure 14 Unprotected spoil heaps at South Ulverston, PU c11.4 

 

2.2.5 11c12 - Leven Estuary 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Tidal Saltmarsh Silt/Mud Accretion/ 
Localised erosion 
and accretion 

Stable/ Localised 
erosion and 
accretion 

(See Figures 15 to 18)  

The Leven Estuary is macrotidal, with levels of mean high water springs (MHWS) and highest astronomical 
tide (HAT) of 4.60 and 5.80 m OD, respectively (Pye, 2010). As for the Kent Estuary, the railway viaduct 
marks the boundary between the inner and outer estuary. 

The northerly orientation of the estuary mouth combined with the construction of the railway viaduct 
reduces any wave penetration into the estuary (Halcrow, 2011); upstream of the viaduct, any waves are 
attenuated by the bank and channel alignments. The inner estuary therefore experiences a low energy 
regime where little or no movement of sediment is likely, except under storm conditions (Halcrow, 2011). 
The estuary therefore acts as a sediment sink within the larger Morecambe Bay system. 

There is one large saltmarsh and two areas of fringing saltmarsh within this estuary which are individual 
sediment sinks. Erosion of low glacial till cliffs in the outer estuary provides some sand and shingle to the 
littoral system, and there is some fluvial supply during floods, but the main source of sediment to the 
estuary is provided from Morecambe Bay (Halcrow, 2013c). The estuary is sand-dominated although there 
are areas of sandy mud accumulation in the high intertidal zone around the fringes of the inner estuary. 

The estuary presently appears to be in a state of relative equilibrium (Halcrow, 2011) in terms of the extent 
of mudflat and saltmarsh area. However, historically the low water channels of the Leven have varied in 
their position and continue to do so, especially upstream of the viaduct, and this has had a major effect 
on patterns of saltmarsh accretion and erosion. One example of where there is currently an issue is along 
a section of the A590 road at Greenodd, at the confluence of the River Leven with the River Crake (EM 
Highway Services, 2014). Here the road is becoming undermined due to the channel scouring out material 
from beneath the wall. Three processes are believed to be responsible for erosion in the area: the current 
forces scour the banks, undermining them; wave action against the bank erodes material; and this 
material is then removed during the tidal cycle (Amey Mouchel, 2008). 
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As for the Kent Estuary, the future evolution of the Leven Estuary is unlikely to be sediment supply-limited. 
The low water channel is expected to continue to meander, where not restricted by defences or 
surrounding topography, creating the potential to erode saltmarshes and undermine defence structures. 
However, development of new marshes is also expected due to redistribution of eroded sediment within 
the estuary. Within the inner estuaries there are opportunities to realign defences, albeit with reduction 
in quality or loss of agricultural land. This would allow room for landward expansion of saltmarsh and tidal 
flats in response sea level rise in the longer term (Halcrow, 2013c). 

 
Figure 15 The River Leven catchment, showing the main urban areas and general extent of the intertidal zone. 
Source: adapted from Ordnance Survey Open Data, after Pye & Blott (2013). 
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Figure 16 Conceptual diagram showing the main sediment sources, geomorphological features and engineering 
structures which influence the morphology of the Leven Estuary. Taken from Halcrow (2013c). 

 
Figure 17 Sandflats and saltmarsh near Greenodd, looking south. 
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Figure 18 Roudsea Woods with fringing saltmarsh looking north. 

 

2.2.6 11c13 - Bardsea to Piel Island 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Wave/Tide Saltmarsh/ cliffs Sand/ Gravel Stable Stable 

(See Figures 19 to 20)  

This Policy Area comprises a south-easterly facing coastline and three small islands: Piel Island, Roa Island 
and Foulney Island. Roa and Foulney Islands are connected to the mainland by man-made causeways. 
Foulney Embankment was constructed to prevent the Walney Channel from silting up, resulting in the 
formation saltmarshes to the northeast of Roa Island. These saltmarshes now allow protection to the 
northern section of the east flank of the shoreline, as the vegetation present over the marsh both reduces 
incident wave energy passing over the marsh and aids the stability of the embankment (Barrow Borough 
Council, 2010). Foulney Embankment is now deteriorating and is breached in several locations. 

Between Bardsea and Newbiggin the frontage is undefended, whilst along the rest of the frontage 
defences are in place. The hinterland between Wadhead Scar and Rampside consists of low-lying land 
interspersed with low hills and in some locations, till cliffs and outcrops of limestone. A narrow shingle 
beach extends along the backshore between Newbiggin and Wadhead Scar and the intertidal zone widens 
significantly towards Rampside. To the south of Roa Island, the Piel channel meanders close to the 
southern tip of the Island before merging with the Walney Channel south of Barrow. 

Being located adjacent to the mouth of Morecambe Bay, the shoreline is more exposed to wave attack 
than other parts of the Bay. Channel and bank configurations within the north-west of the Bay are an 
important element in shoreline evolution, where channels act to focus wave energy along the coastline 
while banks act to attenuate wave energy (ABP, 2003). Walney Island and Foulney Embankment offer 
some protection to this section of the coast from the predominantly south-westerly waves. This is 
reflected in the coastal monitoring data which shows Policy Units 11c13.2 and 11c13.3 to be stable at 
present (CH2M, 2017a). Waves developed by winds blowing over local fetches around Morecambe Bay 
may however affect the shoreline. 

Also contributing to the stability of the coastline in this area are the large number of scars are located to 
the west of Roa Island (Head Scar, Concle Bank, Coup Scar) and around Foulney Island (Foulney Twist, 
Conger Stones, Slitch Ridge, High Bottom, Barren Point Scar and Treshwood Scar) (Pye, 2010). These are 
outcrops of cobble/glacial till deposits which are more resistant to erosion than the surrounding substrate 
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and therefore stand proud of the beach. As such they provide localised protection to the shoreline 
(Halcrow, 2011). 

This section of coast is primarily influenced by tides, rather than waves, and the position of the low water 
river channel, which move the fine sediments present in the estuary (Halcrow, 2011). Tidal flows within 
the Bay are complex: flood-dominant flows occur around the south of Walney Island. Due to the shallow 
nature of the Bay, storm surges can be significant, especially when associated with strong westerly or 
south-westerly winds 

Along this shoreline, changes in channel and bank positions have therefore been a key control on past 
shoreline evolution. Human activities have also had a significant impact on shoreline change. Historically, 
the frontage between Aldingham and Rampside has experienced a gradual net landward retreat of mean 
high water; however, this trend has been cyclical in some locations (ABP, 2003). Offshore channel changes 
in the vicinity of Aldingham have altered shoreline exposure over time. To the northeast of the causeway 
at Roa Island an area of saltmarsh has formed following the construction of the causeways including the 
Roa Island causeway (Shorelink) and Foulney Embankment (Mott Macdonald, 2010). 

Recent monitoring data shows that there is foreshore steepening and erosion of fringing saltmarsh within 
Policy Unit 11c13.1 which is due to channel migration (CH2M, 2017c); up to 1.7km of retreat of mean low 
water has occurred over 9 years of data. Wave-driven sediment transport does occur during storms; 
however, this is typically related to the locally generated wind waves during higher tide levels (Pye, 2010).   

Recent monitoring data show that the intertidal areas surrounding Roa Island (PU 11c13.4) are generally 
stable and do not indicate shown any clear accretive or erosive trends (CH2M, 2017a). Piel Channel 
meanders close to the southern tip of Roa Island but is thought to be stable in terms of position (Halcrow, 
2011). To the west of the island, inside the causeway, offshore Concle Bank has accreted landwards by 
50m since coastal monitoring records began (CH2M, 2017a).  

In the future, the configuration of banks and channels will continue to be an important control on localised 
patterns of erosion and accretion. There is a risk of beach steepening and narrowing where constrained 
by defences. There are also potential risks to access Roa Island either though storm wave overtopping and 
temporary flooding or breach of the causeway (Barrow Borough Council, 2010). 

 
Figure 19 Sand flats and gravel upper beach at Aldingham. 
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Figure 20 Saltmarsh at Rampside Sands. 

 

2.2.7 11c14 - Walney Island 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Wave Till cliffs/ Sand 
dunes/ Saltmarsh 

Sand/ Sandy 
Gravel/ Mud 

Erosion Erosion 

(See Figures 21 to 24)  

Walney Island is composed of deposits from a terminal glacial lake, overlaying a rock platform; the cliffs 
provide poor resistance to erosion. Along the west coast the beach is characterised by a shingle upper 
beach and sand lower beach, with numerous shingle and cobble scars (Halcrow, 2011). At either end of 
the Island, large sand and shingle spits extend into the Duddon Estuary and Morecambe Bay respectively. 
The sheltered east coast of Walney Island is characterised by large expanses of saltmarsh and mudflats 
(Halcrow, 2011). Saltmarshes are present at North End Marsh and along Bigger Sands, Snab Sands and 
Haws Bed. The west coast of the island is exposed to the Irish Sea and the northern end is influenced by 
the Duddon Estuary. The east coast is separated from the mainland by Walney Channel and Piel Channel. 
The southern end forms the north-western entrance to Morecambe Bay.  

Walney Island is exposed to the Irish Sea on the west coast and as a result this western coastline is largely 
subject to erosion. Because the shoreline is normal to the predominant wave direction, net drift rates are 
relatively low, although downdrift impacts of defences have been observed (Halcrow, 2014). Much of the 
island is also low-lying and assets can be at risk of flooding from both the east and west coasts (Halcrow, 
2014).  

Anthropogenic activities have included the removal of a significant amount of sediment in the system in 
the recent past. Historic gravel extraction occurred at the turn of the 20th century, whereby around 
1,156,000 tons of gravel, and 107,100 tons of cobbles were extracted in just 10 years (Atkins, 2000). An 
Act of Parliament prohibited gravel extraction after the foundations of the lighthouse became 
endangered. With the exception of the gravel extraction described above, anthropogenic modifications 
to the shoreline have generally been localised over the past centuries. 

The movement of ridge and runnels systems cause cyclical fluctuations in the elevation of the foreshore, 
most noticeably at the northern end of the island (CH2M, 2017a). There is a large volume of mobile 
sediment in Morecambe Bay and the wider Irish Sea and it is unlikely that this area of foreshore will be 
starved of sediment in the near future. Dredged material from Walney Channel is disposed of at licenced 
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sites in Morecambe Bay so that the sediment is not lost out of the system. Some fine sand may be moved 
offshore into Morecambe Bay but it is unlikely to be a significant volume (Halcrow, 2002). At the north of 
the Island the sand dunes act as a sediment sink which may remove a small amount of sediment from the 
foreshore. Erosion of sediments on the west coast is providing sediment to the northern and southern 
spits of the island (Halcrow, 2014). 

Historically there has been a general trend for erosion on the west coast and accretion on the shingle and 
sand spits at the north and south of the Island, resulting in a net narrowing of the Island over time. In 
response, flood and erosion defences have been put in place at various locations around Walney Island to 
manage the probability of flooding and erosion, dating back to the 1930s, but sections of shoreline remain 
undefended.  

The short section of coast along the West Shore Park frontage is currently at risk of rapid erosion, with 
rates of approximately 1.2m/year experienced over the last 5 years (Halcrow, 2014). Ad-hoc temporary 
defences were constructed in 2007 along the southern half of the unit as a response to severe erosion 
along this section. 

Erosion is also an issue at Bent Haw and between Hillock Whins to Hare Hill, with landfill sites here at risk. 
Erosion along this section could lead to the development of a flood route across the island impacting upon 
properties in Tummer Hill and Biggar Village (Halcrow, 2014). There has been slow erosion of the 
undefended west coast between South End and Hilpsford Scar (Halcrow, 2014). There is also a risk of tidal 
flooding from both west and east sides of Walney Island. 

Walney Island is expected to narrow in the future because of coastal erosion, in particular along the 
south-central section where the Island is already at its narrowest. The island is not, however, likely to 
breach within the next 100 years and is therefore expected to continue to provide protection to the 
mainland (Halcrow, 2014).  
 

 
Figure 21 View of Walney Island, looking northwest from Coastguard Cottages 
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Figure 22 Gravel/sand foreshore and sandstone cliff outcrop, Hillock Whins in the foreground, saltmarsh and Walney 
Channel in the background, looking east 

 
Figure 23 Saltmarsh at the northern end of the island, North End Marsh, facing west 
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Figure 24 Scarth Channel and North End Haws spit, surrounded by sandy foreshore facing east 

 

2.2.8 11c15 - Walney Channel (mainland) 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Tidal Saltmarsh/ Cliff/ 
Sand Dune  

Sand/ Gravel Stable Stable/ Erosion 

(See Figure 25)  

This unit lies behind Walney Island and is therefore relatively sheltered. At the northern end of the 
frontage, the entrance of Scarth Channel into Walney Channel is constricted by the presence of the spits 
named North End Hawes and Sandscale Hawes.  

The frontage along Walney Channel Mainland is largely industrial comprising a variety of hard defences, 
in varying conditions of repair, inhibiting natural shoreline evolution. There is a short section of 
undefended coast in the south approximately 1.2 km long between Roa Island causeway and the Water 
Treatment Plant. There is a further 3.7 km stretch to the north of the industrial area, at St. Andrews Way, 
which is undefended although there have been large amounts of rock/rubble placed on the shoreline here, 
advancing the natural position of the shoreline seawards.  

There is a wide intertidal sand/mudflat at the southern end of this unit, but along the remainder of the 
frontage the intertidal mudflat or beach fronting defences is narrow or non-existent. In places, marsh has 
developed in the shelter of defence structures. At Lowsy Point there is an area of dune, which lies behind 
a rock revetment. A scheme to reinstate marram grass has been drafted by the National Trust, the 
landowners, following the significant erosion close to the properties as a result of the overtopping of the 
revetment prior to the 2014 survey (Barrow Borough Council, 2016).  

Shoreline change along this unit is limited by the presence of defence, although in places, some lowering 
of the fronting mudflat has been noted (Barrow Borough Council, 2016). There has been a loss of sediment 
on the mainland bank in Policy Unit 11c15.1 as Walney channel has migrated landwards. This has 
happened at differing rates throughout time but there have not been any significant periods of accretion 
to counter this net erosion.  
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Figure 25 Selection of sea wall types found throughout PU11c15 

 

2.2.9 11c16 - Duddon Estuary 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Tidal  Saltmarsh/ Sand 
Dune 

Sand/ Mud Accretion/ 
Localised erosion 
and accretion 

Stable/ Localised 
erosion and 
accretion 

(See Figures 26 to 29) 

The Duddon Estuary extends between Walney Island in the south and the Cumbrian open coast in the 
north. The estuary is macro-tidal and the tidal range varies between 6.5 and 10.4 m during neap and spring 
tides respectively (Pye, 2010). The estuary is wide relative to its tidal length and is bounded by reclaimed 
marshland and raised shore platforms (Halcrow, 2011). 

There is a spatial separation of flood and ebb-dominant currents within the estuary, with flood currents 
entering the estuary along its eastern margin and ebb currents leaving the estuary along its western 
margin (Yasin, 1991). During normal conditions, tidal currents are responsible for sediment transport 
throughout most of the estuary. The highest current velocities occur within the main channel during the 
ebb tide, when the direction of tidal flow and river flow coincide and cause scour of the mobile sediments. 

The River Duddon drains a large upland catchment but the fresh water discharge is small compared to the 
tidal prism (Halcrow, 2013d). Salinity-driven circulation therefore plays only a minor role in the 
depositional processes, and fluvial supply of sediment from the Duddon River and other small creeks and 
streams are of relatively minor importance. The key source of the sediment is therefore from the Irish Sea 
bed and erosion of beaches and cliffs. 
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There is a large ebb-tidal delta which limits the penetration of waves into the estuary from the Irish Sea 
and provides a source of sand for aeolian transport into the dune systems at Kirksanton Haws, Haverigg 
Haws, Sandscale Haws and North End Haws. However, when storms coincide with high spring tides there 
can be significant wave activity in the estuary (Halcrow, 2013d). Under conditions of tide-only transport 
the estuary marginally exports sediment across its mouth whilst the inner estuary behaves as a sediment 
sink. However, when tidal transport and wave-induced littoral transport are considered together, the 
outer part of the Duddon Estuary also behaves as a sediment sink, with sediment moving into the estuary 
from the north and south (Halcrow, 2010c). Littoral transport modelling (Halcrow, 2010c) suggests that 
the import of sediment towards the mouth counteracts the loss of sediment exported through tide only 
transport.  

At the eastern side of the mouth, is the large dune system of Sandscale Haws. To the north of this there 
is a small sandy bay which is backed by raised land. The northern limit of this bay is Askam Pier, an artificial 
feature constructed of waste products from iron ore (haematite) mining waste, which shelters a small 
saltmarsh and marks the transition to narrow shingle sand beaches leading up to Dunnerholme Point. The 
banks of the estuary are characterised by extensive areas of saltmarsh, with active and reclaimed 
saltmarshes accounting for almost half of the area of the estuary (Yasin, 1991). There is a low till cliff at 
Askam-in-Furness, which fronts a wave cut platform, whilst to the north there is a stretch of linear dune 
ridges, which overlie reclaimed saltmarsh (Halcrow, 2010b). 

Morphological changes within the estuary have been dominated by changes in the position of the low 
water channels, construction of artificial defences and infrastructure associated with the railways and 
local iron industries and to a lesser extent by temporal variations in wind/wave activity (Halcrow, 2013d). 
The estuary channel up to Millom Pier was dredged between the early 20th century and 1968, when the 
iron works closed. The channels in the estuary are now largely free to migrate, and changes position of 
the low water channel, relative to the shoreline, are now the major influence on shoreline 
erosion/accretion trends. There are relatively high land elevations around the estuary margins, meaning 
that there are only limited assets at risk from flooding.  

Generally, there is extensive saltmarsh along the western bank and smaller fringing saltmarsh along the 
eastern bank. The foreshore is eroding along the eastern bank in Policy Units 11c16.1 to 11c16.4; the 
result of the river channel migrating landwards (Halcrow 2017). This has been accompanied by gains in 
saltmarsh areas and over the upper foreshore of the sandy bay areas. A small river, Kirby Pool, flowing 
from Kirby-in-Furness into the Duddon Estuary meanders causing the soft bank material to both accrete 
and erode over time (Halcrow, 2017). 

The area of estuary between Foxfield Viaduct and Millom is currently stable (Halcrow 2017). There is a 
large area of iron ore mining waste around the coast at Millom, which was deposited in the last two 
centuries until the practice ceased in the 1960s. Saltmarsh fringes the outer seaward edge of this feature 
and is sheltered and stable behind it (Halcrow, 2017).  

In the future, the estuary is anticipated to continue to import sediment under conditions of sea level rise, 
extreme tidal surge and possible managed realignment (Halcrow, 2013d). It is, however, possible that 
sediment stored in the dune complexes around the estuary mouth could be eroded and partly reworked 
further into the estuary (Halcrow, 2013d). However, there is potential for the supply of further sediment 
to the Duddon as a result of soft cliff erosion along the coast to the north, such that further growth of the 
sand - gravel barrier spit systems at the estuary mouth could occur if there is a significant acceleration in 
cliff erosion rates (Halcrow, 2010c).  

There are a number of opportunities to allow parts of the estuary seaward of the railway line to return to 
a more natural shoreline, creating space for future expansion of intertidal flats and saltmarshes (Halcrow, 
2011). Halcrow (2010b) noted that higher sea levels in the future would mean that some of the high 
marshes in the inner estuary would enter the tidal frame again. 
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Figure 26 The River Duddon catchment, showing the main urban areas and general extent of the intertidal zone. 
Source: adapted from Ordnance Survey Open Data, after Pye & Blott (2013).  
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Figure 27 Conceptual diagram showing the main sediment sources, geomorphological features and engineering 
structures which influence the morphology of the Duddon estuary. Taken from Halcrow (2013d) 

 
Figure 28 Extensive saltmarsh, looking towards Green Road Station from Foxfield 
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Figure 29 Dendritic creek network on the western bank of the Duddon Estuary 

 

3 Sub-Cell 11d Hodbarrow Point to St. Bees 
Head 

3.1 11d Cell-wide processes and behaviour 
Figure 30 illustrates the conceptual understanding of shoreline behaviour and transport linkages 
within Sub-Cell 11d. This Shoreline Management Plan 2 sub-cell covers the frontage from Hodbarrow 
Point (along the northern margin of the Duddon estuary) to St. Bees Head, and includes the Ravenglass 
Estuary complex. 

Key controls and influencing features 
At the southern end of this Sub-Cell, the Duddon Estuary and its associated ebb tidal delta exerts a 
control on adjacent shorelines through both providing protection to the shoreline through dissipating 
wave energy and acting as a hydraulic groyne to limit alongshore transport across the mouth. Similarly, 
the Ravenglass Estuary complex also has an impact upon local sediment processes, which has resulted 
in the development of spits at the mouth. For the Ravenglass Estuary, the area of influence is believed 
to span approximately three kilometres, affecting both the Drigg and Eskmeal dune systems. 

There are also a number of geological hardpoints which fix the shoreline position, namely Hodbarrow 
Point, a rocky limestone outcrop resistant to erosion; Selker Point, a rock platform which extends 
several metres seaward, forming a small promontory which impacts on wave processes at this 
location; St. Bees Head, which is both a control on the coastal evolution of this shoreline, providing 
shelter to St. Bees, and is a barrier to littoral drift; and smaller headlands between Drigg and St. Bees 
(The Knoll Nethertown, Coulderton) which may also act as partial barriers to alongshore movement 
of the upper beach sediments.  

As to the south, at a more local scale, scars (also known as skears) provide localised protection to the 
shoreline, examples along this coastline include Carl Crag, Barn Scar, Whitriggs Scar. Under 
contemporary conditions, scars act as fixed points in the coastal system, being resistant to erosion. As 
such, they can: limit the movement of nearshore channels; act as high points causing wave refraction 
and diffraction in their lee; act as localised sediment traps; and, provide substrate for ecological 
habitat /preservation. Their influence may, however, diminish in the future because of sea level rise.  
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In addition to natural controls, human activities have an important influence on shoreline behaviour 
and evolution. Along a large portion of the shoreline within this cell, the railway infrastructure 
currently constrains the shoreline and limits the potential for shoreline rollback and shoreline 
evolution under current configuration. Similarly, the seawall at St. Bees is currently holding the 
shoreline in an unnatural position, seaward of where it would be if undefended. 

Hydrodynamics 
In general, this coastline is less dynamic than coastlines further south, due to the lower tidal range 
and weaker tidal currents with rotational residuals. Its alignment is generally close to normal wave 
orientation with some sheltering provided by the Isle of Man. 

In the region of Duddon Estuary, the wide foreshore and offshore banks/tidal delta of the Duddon 
Estuary help to dissipate the wave energy, reducing exposure to wave attack at the shoreline. There 
are also complex sediment circulations within these outer banks, which have led to the creation of 
sand spits at the mouth of the estuaries.  

The Ravenglass Estuary is macro-tidal estuary, with a tidal range of over 7m on spring tides. The 
estuary has relatively high tidal discharges and velocities, whilst the rivers that feed into it have much 
lower low discharges.  

Sediment sources 
There is not thought to be a significant onshore movement of sand or coarser sediment from further 
offshore, therefore reworking of the cliff and beach deposits along the open coast, and onshore 
movement from the estuary deltas, is likely to be the primary supply of sediment to the estuary.  

The Duddon Estuary ebb tidal delta provides a source of sand for aeolian transport into the dune 
systems. The dune systems themselves (Haverigg Hawes, Kirkstanton Hawes, Eskmeals and Drigg) are 
stores of sediment, and would potentially be sources of sediment in the future.  

The undefended cliffs between Silecroft and Annaside and between Drigg and St. Bees are key 
contemporary sources of sediment. Erosion of these provides a wide range of sediments to the beach 
systems, from muds to boulders, and there is believed to be sufficient till along this coast to provide 
an effective sediment supply over the next century.  

The sandstone headland of St. Bees is more resistant to erosion and slow erosion rates means that it 
is not contributing significant volumes of sediment to the beach budget. Rock debris from erosion of 
the cliffs is likely to remain on the platform for some time, where it will be gradually broken down by 
wave action. Eventually, once fine enough to be mobilised by waves, it is likely to be transported to 
the adjacent shorelines.   

Fluvial inputs are also understood to be small, although they may still contribute to the sediment 
budget.  

Sediment pathways 
The open coast lies almost normal to the dominant wave direction, therefore net drift is low along this 
coastline with predominant material movement on and offshore. There are several drift divides, 
controlled by the wider influence of the estuaries and headland features along this shoreline, such 
that net drift varies in direction along this coastline. There is similarly a variation in beach sediments 
along this coast, with large sand dune systems around the mouth of the estuaries grading into coarse 
upper beaches fronting till cliffs. This coarser upper beach sediment tends to be only mobilised during 
storm conditions, when the main mechanism of transport seems to be cross-shore drawdown. 

The Duddon Estuary, as it discharges to the sea, exerts a hydraulic groyne effect, which impedes 
littoral transport of sediment, whilst the training walls on the western side of the channel where 
Haverigg Pool discharges to the sea, are also a barrier to littoral transport. The Ravenglass Estuary also 
inhibits alongshore movement.  

Both the Duddon and Ravenglass Estuaries are sediment sinks, although Ravenglass is only a weak sink 
for fine sands and silts) as the estuary is close to a state of dynamic equilibrium. The offshore banks 
that form the tidal delta of the Duddon are also a sediment store.  
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Along the Haverigg dunes frontages, sediment transport is southwards, into the Duddon Estuary, and 
there has been progressive accretion of shingle ridges along the Haverigg Point frontage. A drift divide 
exists near Silecroft, with some material moving south to feed the Haverigg Point frontage, whilst 
some material is moved northwards towards Eskmeals, feeding the northward extension of the 
Annaside spit. At Eskmeals there is a net northward drift resulting in the growth of the distal end of 
the Eskmeals spit into the mouth of the Ravenglass Estuary. The complex sediment circulation at the 
mouth of the Ravenglass Estuary has led to the development and continued growth of the spits and 
their associated dune systems (Eskmeals and Drigg). The gap between the two spits that fringe the 
mouth of the Ravenglass Estuary is narrowing, with the Drigg northern spit growing more rapidly than 
the Eskmeals spit to the south.  

The Ravenglass Estuary is believed to be in a state of dynamic equilibrium, with little net change being 
experienced within the estuary, and only localised areas of marsh edge erosion and accretion which 
reflect patterns of change in position of the low water channels relative to the shoreline. 

Coastal response and behaviour 
North of the Duddon Estuary, at Haverigg and Haverigg Point, there has been progressive accretion. 
In contrast, further north, between Kirkstanton Hawes and Eskmeals Dunes, there has been erosion 
of the till cliffs. This erosion has largely been driven by storm events, with the shoreline remaining 
relatively stable year to year, but up to 3m erosion potentially occurring during storm events.  

The dune systems either side of Ravenglass Estuary have generally remained fairly stable, with little 
net change observed (CH2M, 2017a). 

Erosion of the till cliffs and low dunes to the north of Ravenglass Estuary, up to St. Bees Head, is also 
storm-driven. Cliff erosion is between 0.1 and 0.5m/year, although several metres may occur at a local 
scale during storm events. The Ehen spit along this shoreline has historically been extending in length, 
but damage to the end was caused in storms in 2014 (repairs have since been undertaken).  

There is some evidence that beach levels north of Braystones have been dropping and narrowing, with 
the position of mean low water retreating faster than mean high water. A loss in upper beach volume 
(i.e. the coarse portion of beach) has also been reported.  
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Figure 30 Sub-Cell 11d conceptual understanding. Taken from Halcrow (2012). 
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3.2 11d Sub-unit processes and behaviour 
These sections focus on key shoreline changes observed within the various sub-units and brings 
together information from recent monitoring undertaken as part of the North West Regional 
Monitoring Programme, together with any recent studies. Much of the detail has been taken from the 
SMP2 and associated CeTASS studies, which fed into this. Where evidence has been taken from 
elsewhere, the relevant reference is provided.  

3.2.1 11d1 - Hodbarrow Point to Selker 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend Long Term Trend 

Wave Artificial/ Sand 
dune  

Sand/ Gravel Accretion/ Stable Stable 

(See Figures 31 and 32)  

This section of coast extends between Hodbarrow Point and Selker Point, encompassing Hodbarrow 
lagoon, the sand dune system of Haverigg Haws.  

At a large scale, the coast follows the underlying structural trend, although the current shoreline is cut 
into till, which is draped over the underlying rocks (Halcrow, 2011). This coast is not believed to receive 
significant amounts of sediment from the south, i.e. Morecambe Bay, the offshore or rivers (Halcrow, 
2011).  

The shoreline changes in orientation at Haverigg Haws which results in variable longshore transport 
directions along the frontage. To the east of Haverigg Haws, net drift is eastwards towards the Duddon, 
whilst to the west of Haverigg Haws, longshore drift is lower, due to the alignment of the shoreline relative 
to the prevailing wave direction. There are also a number of drift divides along the coast. At the southern 
end of this unit, Duddon Estuary is a net sink of fine sediment, driven by tidal transport. From Haverigg 
Point northwards, erosion of the beach and cliff deposits is the key contemporary source of sediment and 
contributes a wide range of sediments to the beach systems, from muds to boulders (Halcrow, 2002). 
There is believed to be sufficient till along this coast to provide an effective sediment supply over the next 
century (Halcrow, 2002). 

The coastline between Hodbarrow Point and Haverigg is artificial (PU 11d1.1) and is characterised by the 
Outer Barrier, which encloses Hodbarrow lagoon and fixes the backshore position. Hodbarrow Point itself 
is a rocky limestone outcrop. There is no beach at high water in front of the Outer Barrier, but the area is 
fronted by an intertidal sandflat. At Haverigg, there is a wide sand beach, across which crosses the low 
water channels of Havering Pool, which constrains the lateral extent of the beach. The latest monitoring 
data indicates limited change across this area, although seaward of the low water channel there has been 
accretion, due to the eastward development of nearshore ridges, which have resulted in the deflection of 
Haverigg Pool eastwards. There is little evidence, however, that this material is being moved onshore 
(CH2M, 2017a) at this location.  

To the west of Haverigg village is Haverigg Haws; a dune belt which widens to the west. At Haverigg village 
the dunes are relatively narrow and there are signs of damage, possibly due to recreational use. Across 
the lower intertidal zone there is evidence of the progressive eastwards and seawards growth of ridges, 
which are then moved onshore (CH2M, 2017a). In the absence of a major storm event or realignment of 
channels in the estuary, wave action is likely to eventually drive these bars further onshore, leading to an 
advance of the dunes (CH2M, 2017a). Relict sand dunes/shingle ridges are present behind the current 
beach face, providing analogous data on the previous position of the coastline. 

The dune systems of Kirksanton Haws and Haverigg Haws are complex in form, consisting of linear dunes 
backed by hummocky and parabolic dunes along the south-facing stretch, whilst along the east-facing 
stretch there are parabolic dunes, erosion of which has resulted in development of blowouts (Halcrow, 
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2011). Evolution of this area will be significantly influenced by the Duddon Estuary and its outer banks and 
channels. 

Glacial till cliffs are exposed along the backshore at Silecroft which continue to Selker Point. These are 
relatively low in height and are capped by sand. They are fronted by an upper shingle veneer beach and a 
lower sandy beach. To the south of Silecroft the cliffs are well vegetated and show little signs of erosion. 
Further north, towards Selker Point, the cliffs shows signs of activity; erosion scars extend tens of metres 
inland and landslides, slumps and rock falls are also present (Halcrow, 2011). A shingle spit runs along the 
length of the River Annas, parallel to the shore for 1.6 km, finally meeting the sea close to Selker Point. 
Historically this spit has grown northwards, resulting in diversion of the River Annas, which now discharges 
across the beach at Selker.  

As the coastline between Haverigg and Selker Point is perpendicular to the dominant wave direction, net 
drift of sediment is low with predominant material movement on/offshore (Halcrow, 2011). There is a 
small promontory at Selker Point, which acts as a local drift divide (Halcrow, 2011); here a rock platform 
extends several metres seaward impacting on wave processes at this location and marking a change in 
coastline orientation. In the recent past, i.e. over the last two centuries, historical evidence from Ordnance 
Survey maps (dating from the 1860s) suggests that Selker Point has eroded significantly (Halcrow, 2011). 

In the future, storm-driven erosion of the till cliffs is likely to continue: the rate of cliff erosion could vary 
locally due to the varying geology of the cliffs and slight variations in shoreline orientation (Halcrow, 
2002). The area of Annaside has been recognised as being an area at high risk of erosion and flooding 
should the shingle ridge become breached during storm events (Halcrow, 2002). The risk of a permanent 
breach is considered to be low, although the course of the river could change over the next century 
(Halcrow, 2002). Along the dune systems, future fluctuations in wind/wave climate are likely to more 
important for future dune evolution than sea level rise (Pye, 2001), however there is high uncertainty 
over changes in these parameters in the future. Also, any changes in the Duddon Estuary could impact  
the dune systems. 
 

 
Figure 31 Haverigg Outer Barrier and lagoon, looking northwest 
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Figure 32 Dune system of Haverigg Haws fronted by a gravel spit, near Haverigg, looking north. Illustrates the shore-
parallel ridges which are backed by hummocky and parabolic dunes. Further north parabolic dunes back the beach. 

 

3.2.2 11d2 - Selker to Eskmeals 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Wave Till cliffs/ Sand 
dunes 

Sand/ Gravel Accretion Stable 

(See Figures 33 and 34)  

The coast is characterised by low till cliffs which diminish in height towards the north and are replaced by 
sand dunes, forming the Eskmeals dune system. The dunes overlie shingle ridges, some of which are 
exposed within the slacks and deflation surfaces (Halcrow, 2011). The cliffs and dunes are fronted by an 
upper shingle beach and lower sandy beach. As along adjacent stretches, boulder beds (scars) are exposed 
along the lower foreshore, some of which provide some localised protection to the backshore. Eskmeals 
dunes form a spit which extends into the Ravenglass Estuary complex and diverts the course of the River 
Esk to where it now confluences with the Rivers Irt and Mite.  

At the large scale, the coast follows the underlying structural trend, although the current shoreline is cut 
into till, which is draped over the underlying rocks (Halcrow, 2011). This coast is not believed to receive 
significant amounts of sediment from the south, i.e. Morecambe Bay, the offshore or rivers (Halcrow, 
2011). Erosion of the beach and cliff deposits is therefore the key contemporary source of sediment and 
contribute a wide range of sediments to the beach systems, from muds to boulders (Halcrow, 2002). 
Sediment drift is net northwards but as the coastline is orientated perpendicular to the prevailing wave 
direction, drift rates are likely to be low. The Ravenglass Estuary to the north has historically been a net 
sink for sediment, and this process is believed to be still taking place; the composition of the estuary 
sediments suggests that these tend to be fine sands and silts. 

The cobble beach in the south, at Tarn Point, is subject to influxes of sand that create large bars on the 
foreshore of up to 1.5m in height and cover the more normally exposed scar deposits. There has been 
significant erosion along the Stubb Place frontage, although monitoring data indicates that annual erosion 
rates are generally low, but cyclical, with erosion largely being driven by storm events (Capita Symonds, 
2012). The beach crest along the Stubb Place frontage is also vulnerable to overtopping during storm 
events. In February 2002, approximately 2 to 3m of erosion occurred along this stretch (JBA, 2005). 
Qinetiq, who operate the MOD range at Eskmeals carried out local beach management, reshaping the 
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shingle bank (JBA, 2005). Further defences, in the form of concrete blocks were placed along the southern 
section of the shoreline in 2010, but these have largely collapsed (Capita Symonds, 2012).  

Eskmeal dunes to the north of this unit are currently stable but may provide a sediment source in the 
future. 

In the future, there is likely to be sufficient material eroding from the cliffs to supply sediment over the 
next century (Halcrow, 2011), and for potentially more material eroded from cliffs under a scenario of sea 
level rise. Eskmeals dunes are therefore expected to remain stable (Halcrow, 2011) but will be affected by 
any changes within the Ravenglass Estuary, for example due to a change in management, and in 
particularly to the outer banks.  

 
Figure 33 Eskmeal relict dunes, with Newbiggin Viaduct in the background 

 
Figure 34 Pendine blocks at Stubbs Place which were displaced during the 2013-2014 storms 
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3.2.3 11d3 - Ravenglass Estuary Complex 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Tidal Saltmarsh/Sand 
dune 

Silt/ Sand/ Gravel Stable Stable 

(See Figures 35 to 38)  

The Ravenglass is a small composite estuary, made up the Esk, Mite and Irt River estuaries, which share a 
common channel to the Irish Sea. The limits of the estuary can be defined by a line between northern end 
of Eskmeals dunes and Drigg Point and the normal tidal limits at Hinning House Bridge on the River Esk, 
Muncaster Mill on the Mite and Drigg Holme on the Irt. The mouth of the composite estuary is now 
narrower than it was previously due to the southward extension of the Drigg Spit and northwards 
extension of the Eskmeals Dunes spit.  

The estuary is macrotidal, with a mean spring tidal range of over 7m (Pye, 2010). Littoral sediment 
transport on the open coast to the south of the estuary is northerly, while on the northern side of the 
estuary it is southerly. The estuary entrance is therefore a zone of sediment convergence, resulting in 
growth of the spits, which may be as a result of a larger circulation pattern within the mouth of the 
Ravenglass Estuary, with material potentially being moved from the outer banks of the estuary onto the 
spits on either side. Sediment supply from offshore is limited such that the estuary itself is a weak sink for 
sediment. There is low river flow for size but with relatively high tidal discharges and velocities (Junk-Suk, 
1999, Halcrow, 2002). A small ebb-tide delta at the mouth of the estuary affords some protection to the 
shore by reducing wave energy at the shoreline, and provides a source of aeolian sand for the dune 
systems on either side of the mouth (Halcrow, 2010c). The area of influence of the ebb-tide delta is 
believed to span up to approximately three kilometres, affecting both the Drigg and Eskmeal dune systems 
(Halcrow, 2013e) 

Most shorelines within the estuary are sheltered from wave action due to the protection afforded by the 
two spits (Halcrow, 2013e) and the estuary itself is only exposed to storms from the south-west due to 
this protection and the orientation of the mouth. 

The estuary is constrained by embankments fronting low-lying land; reclaimed marsh and alluvial plains. 
The rivers flow into the estuary bordered by a steep hinterland, which limits the tidal intrusion into these 
rivers and therefore reduces the tidal power of the estuary complex (Halcrow 2004). The railway viaducts 
have also changed the nature of the tidal flows within the estuary, leading to considerable expansion of 
marshland following their construction in the mid-19th century (Carr, 1986). At the present time, the 
estuary is believed to be close to a state of dynamic equilibrium, with localised areas of marsh edge 
erosion and accretion related to changes in position of the low water channels (Halcrow, 2013e).  

There are significant lengths of unprotected glacial till cliffs and sand dunes on the coast both to the north 
and south of the estuary mouth, although rates of cliff recession and longshore sediment drift have been 
low in recent decades. Within the estuary, evidence suggests a slow increase in elevation of the 
saltmarshes and mudflats (Halcrow, 2010c). 

Recent monitoring data for the banks of the estuary complex supports this and suggests there is no cause 
for concern as only negligible changes are occuring(CH2M, 2017b). The once exception is at Saltcoats, 
where the edge of the thin strip of saltmarsh at the end of the slipway has receded around 5m since 2009 
and may require intervention in the future to protect the toe of the slipway (CH2M, 2017b).  

Future evolution of the estuary complex will depend upon the balance between sea level rise and 
sediment availability. However, it is though that any acceleration in the rate of erosion in future years, in 
response to any sea level rise, would be likely to provide sufficient sediment to allow the estuary to keep 
pace with sea level (Halcrow, 2013e). Localised defence of the Cumbrian railway is not expected to have 
any significant detrimental effects upon the otherwise natural behaviour of Rivers Esk, Mite and Irt 
(Halcrow, 2013e).  
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Figure 35 The catchment of the Rivers Irt, Mite and Esk rivers which flow into the Ravenglass Estuary, showing the 
main urban areas and general extent of the intertidal zone. Source: adapted from Ordnance Survey Open Data, after 
Pye and Blott, 2013). Taken from Halcrow (2013d). 

 
Figure 36 Conceptual diagram showing the main sediment sources, geomorphological features and engineering 
structures which influence the morphology of the Ravenglass Estuary. Taken from Halcrow (2013e). 
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Figure 37 Ravenglass settlement fronted by the River Esk looking north 

 
Figure 38 The River Mite, just north of the Ravenglass Viaduct 

 

3.2.4 11d4 - Drigg Point to Seascale 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Wave Sand dune/ Cliffs Sand/ Gravel Accretion/ Stable Stable 

(See Figures 39 and 40)  

This section of the coast is backed by the expansive Drigg sand dunes in the south and cliffs in the north. 
The cliffs are slowly eroding, providing a sediment source for the coastal cell, whilst the dunes in the south 
are accreting, most likely sourced from the large sandy foreshore fronting this Policy Area (CH2M, 2017b). 
This coast is not believed to receive significant amounts of sediment from either the south, i.e. 
Morecambe Bay, the offshore or rivers (Halcrow, 2011). Erosion of the beach and cliff deposits is therefore 
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the key contemporary source of sediment and contributes a wide range of sediments to the beach 
systems, from muds to boulders (Halcrow, 2002). 

As the coastline between Drigg Point and Drigg is perpendicular to the dominant wave direction, net 
sediment drift is low with predominant material movement on and offshore, which is reflected in the 
patterns found in the movement of ridge and runnels present. At Drigg, Barn Scar creates a small 
promontory and marks a change in direction of the coastline, leading to an increased angle between the 
dominant wave direction and the shore, and potentially resulting in localised higher drift rates (Halcrow, 
2011).  

The Drigg dune system forms a spit which protrudes in the Ravenglass Estuary. The southward growth of 
the spit indicates that long-term drift is towards the south, which may be as a result of a larger circulation 
pattern within the mouth of the Ravenglass Estuary, with material potentially being moved from the outer 
banks of the estuary onto the spits on either side.  

Over time, there has been a narrowing of the gap between the two spits that fringe the mouth of the 
Ravenglass Estuary, with the Drigg northern spit growing more rapidly than the Eskmeals spit to the south 
(Halcrow, 2002). The dunes themselves are well vegetated and both these and the upper beach are 
generally stable (CH2M, 2017b). Further down the profile there is increased volatility with evidence of 
lateral cross shore ridge and runnel movement (Coastal Engineering UK, 2016a). Across the frontage, the 
pattern appears to be one of growth in the far south of the area with increases both to the foredunes and 
the upper beach, but a more variable pattern of change further north (CH2M, 2017b). The erosion in the 
north of the area has probably been the source of the sediment for accretion in the south (CH2M, 2017b). 

The sand-capped cliffs to the north are susceptible to both weathering and wave erosion, with slumping 
a key failure mechanism and erosion rates believed to be around 0.1 and 0.5m/year (Halcrow, 2002), 
although this is likely to be storm-driven, when the majority of change may occur during a single event, 
but with little year-on-year variation during quiescent periods. 

 
Figure 39 Drigg Dunes with River Irt in the distance, looking north 
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Figure 40 Cliffs fronting Seascale 

 

3.2.5 11d5 - Seascale to St. Bees 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Wave Sand dune/ Till 
cliffs 

Sand/ Gravel/ 
Rock Platform 

Stable/ Erosion Stable/ Erosion 

(See Figures 41 to 43)  

This unit encompasses the villages and smaller communities of Seascale, Braystones, Nethertown, 
Coulderton and Seamill, as well as the Sellafield nuclear site. 

Between Seascale and Braystones, the net littoral drift is variable as the shore is aligned perpendicular to 
the predominant wave direction, whilst further north, towards St. Bees Head, the sediment transport 
becomes northwards (Halcrow, 2011). This coast is not believed to receive significant amounts of 
sediment from the south, i.e. Morecambe Bay, the offshore or rivers (Halcrow, 2011). Erosion of the beach 
and cliff deposits is therefore the key contemporary source of sediment and contributes a wide range of 
sediments to the beach systems, from muds to boulders (Halcrow, 2002). There is limited net transport of 
the upper shingle beach, with this predominant taking place during storms, whilst the lower sandy 
foreshore is more mobile (Coastal Engineering UK, 2016; CH2M, 2017b).  

At the southern end of this unit, along the Seascale frontage (PU 11d5.1), there are low till cliffs which are 
susceptible to erosion. The top of the cliff is receding slowly despite the defences at its toe (CH2M, 2017b). 
The shingle cover along the beaches is sparser than further north, particularly along the southern section 
of this frontage, and in places sandstone crops out at the back of the beach, particularly where the 
defences have held the shoreline position seawards of where it may have moved to naturally, creating a 
slight promontory (Halcrow, 2011). There have been changes in beach levels but these tend to be cyclical 
and relate to the natural redistribution of sand in response to prevailing conditions, with no net trend 
observed (Coastal Engineering UK, 2016a; CH2M, 2017b) and overall the beach can be considered stable 
(Coastal Engineering UK, 2016; CH2M, 2017b).  

Between Seascale and Sellafield (PU 11d5.2), the beach is backed by low sand dunes and the railway 
embankment. The dunes are well vegetated and generally show little signs of ongoing change, apart from 
some fluctuation in both beach height and frontal dunes (both accretion and erosion) over time, in 
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response to prevailing conditions (CH2M, 2017b). There is a shingle upper beach and sandy lower beach 
and as to the north, the shingle cover is quite sporadic and is intermixed with sand. The sand cover on the 
lower beach appears to be slightly greater along this stretch. As elsewhere along this frontage, littoral 
sediment transport of shingle is low along this stretch due to the orientation of the coastline relative to 
the predominant wave direction. The outlet of the Calder/Ehen also interrupts any littoral drift from the 
north. The sand across the lower foreshore is more mobile than the upper shingle beach and cyclical 
changes can be observed, but overall the beach can be considered stable (Coastal Engineering UK, 2016a; 
CH2M, 2017b).  

The outlet channel of the River Ehen is diverted southwards, parallel to the coast, by a dune capped shingle 
spit which runs along the shoreline for over two kilometres forcing the channel to outlet where it meets 
the discharge from the River Calder at Sellafield (Policy Unit 11d5.3). The spit was subject to manmade 
modifications in 1949 when two pipe lines were installed (Coastal Engineering UK, 2016a) and repairs to 
made to the southern end of the spit following damage during the 2014 storms (Sellafield UK, pers 
comm.). Longshore drift is bi-directional but the net magnitude in southwards albeit at a low rate of 
sediment transport (Coastal Engineering UK, 2016a). There is a drift divide at the northern end of the spit. 
Data indicate that there has been very little net change in recent years, but like elsewhere along the 
frontage, fluctuations in beach levels do occur, relating to the redistribution of the more mobile sand 
component of the lower beach (Coastal Engineering UK, 2016a; CH2M, 2017).   

The Barrow to Carlisle railway runs along the top of, or in front of, the till cliffs between Sellafield and St. 
Bees (Policy Units 11d5.4 to 11d5.7). Although the cliffs are composed of till, there are variations in the 
lithology along this coastline, which affects both the primary mechanism of cliff failure and the local 
composition of the beaches (Halcrow, 2011). The sand cover along the foreshore is thinner along this 
stretch, with scars a more dominant feature. The upper shingle beach is also less continuous than to the 
north and forms more of a fringing beach, particularly north of Nethertown, overlying sand, and in places 
sandstone beds outcrop, e.g. Nethertown Station (Brig Stones) (Halcrow, 2011). There is little net drift of 
sediment and the coarser upper beach sediment also tends to be only mobilised during storm conditions, 
when the main mechanism of transport seems to be cross-shore drawdown. The small headlands along 
this coast may also act as partial barriers to alongshore movement of the upper beach sediments. The 
sand on the lower beach is more mobile, but along this stretch is sparse and forms a thin, transient veneer 
on top of the scars (Halcrow, 2011). 

There is a variety of formal and informal defences along this stretch protecting both the railway 
embankment and residential properties. Seaward of the railway line there are several permanent and 
seasonally occupied beach dwellings which have been constructed on the crest of the gravel and rely on 
the beach for protection. The winter storms of 2013-14 caused some localised damage to beach front 
properties and movement of the beach; subsequent beach management was carried out (Coastal 
Engineering UK, 2016a). Data suggests that there is general stability in the upper beach with more 
movement of lower sandy beach (Coastal Engineering UK, 2016a), although at a local level the most recent 
data indicates that in places the upper foreshore is currently at its lowest level on record, around 
Braystones and Seamill (CH2M, 2017). The coarse upper beach can be mobilised and transported by 
waves, although this tends to be mainly during storms, such as observed during the winter storms of 
2013/14. 

Erosion of the till cliffs is understood also to be predominately during storms, for example as observed 
along the cliffs at Ancient Fishgarth (Policy Unit 5.7) during the 2013-14 winter storms (Coastal Engineering 
UK, 2016a) but at other times the beach provides adequate protection along most of this frontage 
(Halcrow, 2011; JBA, 2005).   

The longer-term data shows that there has been little change in the cliff top position south of Seamill car 
park, however there has been recession of the face and toe, which will eventually lead to recession of the 
cliff top, although changes to the cliff top position are unlikely to be dramatic in the short term (CH2M, 
2017b).  
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Figure 41 Seascale frontage, looking north west 

 
Figure 42 Sellafield nuclear facility, fronted by the Ehen and Calder river mouth  
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Figure 43 Houses on undefended shoreline at Coulderton, looking east 

 

3.2.6 11d6 - St. Bees 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Wave Till cliffs/ artificial Sand/ Sand and 
Gravel 

Stable/ Erosion Stable/ Erosion 

(See Figures 44 and 45)  

This unit includes both undeveloped till cliffs between Pow Beck and the start of the promenade at St. 
Bees, and the defended frontage of St. Bees, extending north to the transition to the hard rock cliffs of St. 
Bees Head. A small stream, Rottington Beck, drains through the beach at the northern end of the St. Bees 
frontage, the position of its discharge is held by the northern retaining wall of the promenade (Halcrow, 
2011). 

The orientation of this shoreline, and the shelter afforded by St. Bees Head means that this shoreline is 
only exposed to waves from the south-west to south-south-east and therefore there is only a narrow 
window of waves that can drive southwards drift. Sediment drift potential is bi- directional but net 
northwards with the magnitude decreasing from south to north (Coastal Engineering UK, 2016a), but 
actual transport rates are low (Halcrow, 2011; Capita Symonds, 2011). 

This coast is not believed to receive significant amounts of sediment from the offshore or rivers (Halcrow, 
2011). Erosion of the beach and cliff deposits is therefore the key contemporary source of sediment and 
contributes a wide range of sediments to the beach systems, from muds to boulders (Halcrow, 2002). 

Although the coarse shingle beach is only likely to be mobilised by high energy events, previously there 
have been concerns relating to the draw-down of beach material during storms, resulting in an increased 
risk of overtopping. Based on available data at the time, at study looking at the groynes at St. Bees (Capita 
Symonds, 2011) was unable to conclude whether the groynes play a significant part in maintaining the 
beach levels across this frontage, although they do affect alongshore movement of the upper beach. 

The lower sandy beach is more mobile, and the sand forms a veneer over the underlying till platform, 
therefore variations in beach level occur on a cyclical basis (Halcrow, 2011; Coastal Engineering UK, 
2016a), but generally change is of low magnitude (Coastal Engineering UK, 2016a). An exception to this is 
to the north of Rottington Beck, where beach levels are more volatile and the most recent data indicates 
a general downward trend (Coastal Engineering UK, 2016a; CH2M, 2017b).  
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The coastal monitoring data show that the cliffs in Policy Unit 11d6.1 are active, but there has been little 
change in cliff top position. Partial failure of the cliff face has been observed, with deposition of talus onto 
the beach. There has also some been erosion of the cliff behind the sea wall along Seacote Hotel frontage, 
most likely due to wave overtopping.   

Historically, the low change in this area has been due to no net increase in sea level; however, in the future 
sea level rise may initiate increased erosion of cliffs and beaches. 

 
Figure 44 Groyned gravel beach fronting Seacote Caravan Park, St Bees, looking east 
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Figure 45 Erosion of the cliff behind the seawall most likely from wave overtopping. Rock has been placed to reduce 
erosion in the area fronting the building. 

 

3.2.7 11d7 - St. Bees Head 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Wave Cliff Gravel/ Rock 
Platform 

Stable Stable 

(See Figure 46)  

The unit encompasses the undefended sandstone headland of St. Bees Head. The cliffs are near vertical 
and reach heights of 100m (Coastal Engineering UK, 2016a). At their base, there is a very narrow shore 
platform which is covered by rock debris derived from erosion of the cliffs.  

The headland acts as a barrier to sediment transport and marks the divide between coastal Sub-Cells 11d 
and 11e; there is believed to be negligible sediment interaction between these two sub-cells (Halcrow, 
2011). The cliffs contribute negligible sediment for transport, due to their slow erosion rate, although 
some sediment will be moved to adjacent shorelines due to the breakdown and subsequent mobilisation 
of the rock debris at the base of the cliffs. 

The cliffs are retreating at a very slow rate, through both gradual erosion and rock falls. Studies using 
historical Ordnance Survey maps and photographs, have identified a mean rate of change of 
approximately 0.15 metres per year (Halcrow, 2011). No profile monitoring data is collected for this unit.  

There is not expected to be any significant change in rates of erosion in the future and the rate is a function 
of the resistant geology.  
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Figure 46 St. Bees Headland, looking north 

 

4 Sub-Cell 11e St. Bees Head to Scottish 
Border 

4.1 11e Cell-wide processes and behaviour 
Figure 48 illustrates the conceptual understanding of shoreline behaviour and transport linkages 
within Sub-Cell 11e. This Shoreline Management Plan 2 sub-cell covers the frontage from St. Bees 
Head to Scottish Border and includes Moricambe Bay and the River Eden.  

Key controls and influencing features 
The southern boundary of this Sub-Cell is fixed by the resistant sandstone cliffs of St. Bees Head. This 
is both a control on the coastal evolution of this shoreline, providing shelter to Saltom Bay, and a 
barrier to littoral drift from the south. To the north, the Solway Firth has a significant influence of 
shoreline behaviour both within the Firth and along its outer margins, through its effect on tidal 
currents and sediment movement. Shoreline evolution is particularly influenced by the Swatchway 
Channel, the main passageway for flood and ebb flows entering and exiting the Solway Firth, which 
acts to propagate waves and draws residual tidal currents to the shoreline north of Dubmill Point. 
Further onshore movement of the channel will increase exposure and tidal energy, exacerbating 
erosion in the intertidal zone. Within the Firth, behaviour of the shoreline is strongly influenced by 
channel and bank movements which affect degree of exposure of the shoreline and therefore patterns 
of erosion and accretion.  

At Moricambe Bay, the spit known as the Grune plays an important role, together with Cardurnock 
promontory, in providing shelter to Moricambe Bay and the saltmarsh in its lee; any change in the spit 
would therefore have consequences for Moricambe Bay. In turn, evolution of the proximal end of the 
Grune is influenced by the position of the Waver Channel and how it connects with the Swatchway 
Channel at the mouth of Moricambe Bay. 

As within Sub-Cells 11c and 11d, scars (also known as skears) provide localised protection to the 
shoreline at a more local scale, examples along this coastline include Dubmill Scar, Catherinehole Scar, 
Lowhagstock Scar, Lee Scar, Beck Scar and Stinking Crag, Stenor Scar, Tickhill Scar, Longdyke Scar, High 
West Scar, Brewing Scar, Howgarth Scar. Under contemporary conditions, scars act as fixed points in 
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the coastal system, being resistant to erosion. As such, they can: limit the movement of nearshore 
channels; act as high points causing wave refraction and diffraction in their lee; act as localised 
sediment traps; and, provide substrate for ecological habitat /preservation. Along this shoreline they 
are particularly important at the mouth of Moricambe Bay, where they exert a major influence on the 
extent to which channels move and consequently influence patterns of erosion and accretion along 
this shoreline.  

In addition to natural controls, human activities have an important influence on shoreline behaviour 
and evolution, including construction of embankments, groynes, training walls, railway infrastructure 
and other defences. Along a large portion of the shoreline within this cell, the railway infrastructure 
currently constrains the shoreline by impeding natural processes, cutting off sediment supply to the 
beaches and hindering natural rollback of the beach 

Construction of harbours and defences have changed both the shape of the shoreline and the 
longshore movement of material, examples include Whitehaven Harbour, Harrington Harbour, 
Workington Harbour and Maryport Harbour. There are also locations where current defences are also 
constraining any natural retreat of the coast, for example Dubmill Point, which is an artificially 
reinforced natural promontory; within Silloth Bay; and at Skinburness. 

Hydrodynamics 
The south-west – north-east alignment of this coastline means it is exposed to dominant south 
westerly waves and residual tidal currents.  

Towards the Solway Firth, the Swatchway Channel, which is the main passageway for flood and ebb 
flows entering and exiting the Solway Firth, runs adjacent to the shoreline along the entire length of 
the frontage between Dubmill Point and the Grune. 

The Solway Firth inner estuary is macro-tidal and flood dominant. The funnel shape of the Solway Firth 
(see Figure 47) combined with its shallow depth creates strong tidal currents within the estuary, and 
these combined with prevailing south-westerly winds result in the piling up of water towards the 
upper estuary. Generally, wave heights and periods along the estuary shoreline are restricted by 
limited fetch lengths, however, at times wave energy levels can be high.  

Changes in the position, size and orientation of the channel and sandbanks within the Solway Firth, 
including the Eden and Esk channels, alter the degree to which frontage along this section is exposed 
to wave energy.  

Sediment sources 
Only very small amounts of sediment are moved onshore by wave activity, for example from the large 
gravel deposit offshore of Workington and onshore movement of dumped dredge spoil. 

Eroding cliffs and dunes at Saltom Bay, Siddick, North Flimby and Allonby Bay provide the main source 
of coarse material to this frontage, feeding the northerly longshore drift. Waste slag deposits on local 
foreshores and in artificial cliffs (between Harrington and Workington) provide an additional source 
of sediment. 

Fluvial inputs are likely to be less important, but include the River Derwent, Eden and Esk.  
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Figure 47 Solway Firth bathymetry (in MOD) created by combining a number of datasets, taken from Royal 
HaskoningDHV (2015). 

Sediment pathways 
Littoral drift, which is considered to be relatively small, is transported alongshore in a north and north-
east direction toward the Solway Firth Estuary. Rates of longshore transport vary, and potential 
sediment transport rates are more than double at Allonby compared to those further south at St. Bees 
Head, but still remain relatively small. The promontories created by Workington Harbour, Harrington 
Harbour, the West Pier at Whitehaven Harbour, Maryport Harbour, Dubmill Point and Silloth Harbour 
act to intercept some sediment and consequently have reduced sediment volumes transported north 
along the frontage. 

The key sink for this Sub-Cell is the Solway Firth, although some sediment is exported to its outer 
margins, by residual currents within the Swatchway Channel and moved shorewards, for example to 
feed Moricambe Bay, the Grune spit and towards Silloth Bay. The Grune and Cardurnock Flats are 
temporary stores of sediment, together with the extensive marsh system within Moricambe Bay and 
the wider Solway Firth area. Sediment transport within the inner Solway Firth appears to redistribute 
material internally rather than transport significant new inputs of material into the system. Sediment 
transport within the wide intertidal zone is variable as local drift reversals occur on a regular basis. 

Moricambe Bay is also a sink for sediment: littoral drift transported north along the Grune and south 
along the Bowness Common frontage is deflected into and deposited within Moricambe Bay.  

Artificial stores of sediment have resulted from the build-up of sediment to the south of harbour 
structures and defended artificial promontories, such as Dubmill Point and Beckfoot, along the coast. 
There have also been issues of downdrift erosion resulting from defences, for example at Skinburness. 

Coastal response and behaviour 
Changes along this shoreline have generally been small over the last few centuries, due to the area 
experiencing no change or net fall in relative sea level. Erosion of the cliffs (both natural till and 
manmade waste-derived cliffs) and dunes is therefore mainly storm-driven. Historically annual rates 
along much of this shoreline have been fairly low, ranging from less than 0.1m/year to between 0.1 
and 0.5m/year, but there are locations where more rapid erosion of the backshore is occurring. For 
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example, along South Shore Cliffs, Whitehaven, where recent studies suggest the artificial mine waste 
cliffs have been eroding at rates of up to 3m/year at pier, decreasing to 0.3m/year where original cliff 
line starts to emerge. At Maryport Golf Club, rates of erosion of up to 1.2m/year have been recorded, 
predominately driven by storm events.  

Changes in beach levels are evident, but these tend to be cyclical with no net trend evident in many 
areas. There is, however, some evidence that beaches along this shoreline are experiencing 
steepening and narrowing, particularly between Whitehaven to Workington, sections of shoreline 
between Dubmill Point and Silloth and within Silloth Bay. 

A key area of accretion along this shoreline is Grune Point, where there has been accretion both at 
the Point as well as along the sheltered backshore.  

Within the Solway Firth, erosion is commonly associated with the movement of low water channels, 
for example, North Bowness Common has experienced significant erosion as the Solway Channel has 
moved landward and Burgh Marsh has been experiencing erosion due to the Eden Channel moving 
landward, whilst Rockcliffe Marsh has been accreting. Between Bowness-on-Solway and Drumburgh, 
contemporary erosion has mainly focussed on the banks of the River Eden, for example at Glasson  

A recent study by Royal HaskoningDHV (2015) concluded that the majority of the Solway Firth is either 
under-sized or over-sized with only a small proportion nearing an equilibrium form (Moricambe Bay). 
The study proposed that the upper reaches of the Solway Firth are pressure points, as here the estuary 
form should be should be wider than it actually is and to obtain equilibrium the estuary would need 
to widen through erosion of intertidal marsh; a trend which would be exacerbated by any future sea 
level rise. In contrast the report concluded that the outer Solway Firth is over-sized, such that over the 
long term there is potential for expansion of intertidal habitat. 
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Figure 48 Sub-Cell 11e conceptual understanding. Taken from Halcrow (2012). 
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4.2 11e Sub-unit processes and behaviour 
These sections focus on key shoreline changes observed within the various sub-units and brings 
together information from recent monitoring undertaken as part of the North West Regional 
Monitoring Programme, together with any recent studies. Much of the detail has been taken from the 
SMP2 and associated CeTASS studies, which fed into this. Where evidence has been taken from 
elsewhere, the relevant reference is provided.  

4.2.1 11e1 - St. Bees Head to Whitehaven 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Wave Cliff/ Artificial cliff Rock Platform/ 
occasional Sand 
and Gravel 

Erosion Erosion 

(See Figures 49 to 51)  

This unit encompasses the northern side of the sandstone headland of St. Bees and the southern side of 
Whitehaven, up to the harbour. The cliffs are formed of hard igneous rock and softer sandstone, but at 
the northern end of the frontage, spoil material from mining operation in the area has historically been 
dumped in front of the cliffs, forming new artificial but unconsolidated low cliffs, pushing the shoreline 
seawards.  

Due to the shelter provided by St. Bees Head and the Isle of Man the waves impacting this frontage are 
limited to directions north of west by west -south-west. Accordingly waves from the predominant SW 
direction identified offshore of St. Bees Head do not directly impact the shoreline (Coastal Engineering 
UK, 2016a). There is very little sediment in the coastal system, therefore drift rates are low, however 
potential drift is in a northwards direction (Halcrow, 2011), as a result of waves approaching the shoreline 
obliquely from the west-south-west. The harbour breakwater acts to trap upper beach drift but also acts 
to focus waves on the Whitehaven South Beach frontage, leading to beach material being drawn down 
and into areas where it can join the overall northerly sediment drift. Further offshore material will be 
transported across the harbour mouth and potentially into the harbour by the littoral drift behaviour 
(Coastal Engineering UK, 2016a). 

Along St. Bees headland and as far north as Arrowthaite, the cliffs are retreating at a very slow rate, 
through both gradual erosion and rock falls. Lack of fine/medium sized sediment means that there is 
negligible contribution of sediment to the beaches and therefore the cliffs are fronted by a narrow shore 
platform, which is covered by rock debris derived from erosion of the cliffs. There are no beach profiles 
collected for this section.  

In contrast, erosion of the artificial slag and colliery waste cliffs south of Whitehaven has been fairly rapid. 
Since mining activity (and therefore waste depositing) ceased in the 20th century, South Beach has been 
progressively eroding back (Aecom, 2016). There were gabions along this section, but these were in a 
dilapidated condition and provided little defence function (Coastal Engineering UK, 2016a). As the cliffs 
retreat, so does the beach, and the most recent beach monitoring data indicate that in the central and 
north parts of Whitehaven South Beach, both the beach and cliffs are retreating at around 1.5m/year 
(CH2M, 2017b). The southern end of Whitehaven South Beach is more stable (Coastal Engineering UK, 
2016a; CH2M, 2017b); here the original cliff line is becoming exposed. 

The corner of the pier at the northern end of this unit has held coarse material since inspection records 
commenced in 2001. When coarse material is deposited here during high energy events it is often trapped 
until moved by the next storm event (Coastal Engineering UK, 2016a).  

A recent study (Aecom, 2016) concluded that erosion rates over the past 12 years have been higher than 
the historical trend, but was unable to identify the reason for the increase in rate compared to the rate 
between the 1930s and 2003. The same study estimated that the coastline will have eroded to its ‘pre-
mining’ position in the next 5 to 10 years, but that if the frontage experiences consecutive stormy winters 
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this estimate could be reduced to 3 years. Once the ‘pre-mining’ or natural coastline is reached, the study 
predicted that rate of erosion will be reduced to between 0.1m and 0.5m a year, as anticipated along the 
remainder of this frontage.  

The low change in this area has been due to no net increase in sea level; however, in the future sea level 
rise may initiate increased erosion of cliffs and beaches. 

 
Figure 49 St. Bees Head; vertical cliffs fronted by a narrow, rock strewn platform. 

 
Figure 50 Whitehaven – showing artificial spoil cliffs south of the harbour and more resistant natural cliffs to the 
south. 
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Figure 51 Historical cliff positions and estimated position of natural cliff line at Whitehaven South Beach. Taken from 
Aecom (2016).  

 

4.2.2 11e2 - Whitehaven to Workington 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Wave Till cliffs/ artificial 
cliffs/ 
embankments 

Rock Platform/ 
occasional Gravel 
and Sand/ Spoil 
deposits  

Stable Stable 

(See Figures 52 to 54)  

This unit includes the shoreline between Whitehaven Harbour and Workington Harbour and includes the 
settlements of Whitehaven, Brantsy, Parton, Harrington (including Harrington Harbour) and Workington.  

The southern end of this unit continues to be sheltered from oblique wave activity from the south, due to 
St. Bees Head and the influence of Whitehaven Harbour (Coastal Engineering UK, 2016a). Therefore, 
potential sediment transport rates are low, but increase from south to north, as exposure to waves from 
directions south of west south west also increases. Potential sediment drift is almost entirely uni-
directional in a northwards direction Halcrow, 2011). The harbours and their structures each exert a 
degree of local control over the movement of sediment effectively trapping sediments that move across 
the upper beach, although sediment across the lower parts of the foreshore and in the sub-tidal areas can 
by-pass the harbours. Other structures such as groynes, breakwaters and artificial headlands comprised 
of more resistant slag also have a localised impact on sediment transport (Coastal Engineering UK, 2016a, 
b). 

There is, however, very little mobile sediment within this Policy Area, with little contribution believed to 
come from offshore and limited erosion of cliffs meaning little fresh input of sediment to the beaches. 
There is limited transport of fine material across the mouth of Whitehaven harbour, although some 
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material is washed into the outer harbour between the north and west piers (Coastal Engineering UK, 
2016a). 

The shoreline is characterised by till cliffs, artificial cliffs cut into dumped spoil and colliery waste deposits 
and railway embankments which run along the shoreline. Foreshore conditions vary along the frontage 
with the majority of the foreshore comprising boulder beds and coarse sediments, interspersed with 
outcropping bedrock and also pockets of sand deposits on lower parts of the foreshore such as at Parton 
Bay, to the north of Whitehaven and Harrington Harbours, Providence Bay, where gravel and sand 
deposits surround the mouth of the river Lowca Beck, and a small gravel beach along the southern arm of 
Workington Harbour. In some locations, there are also hardened slag deposits on the foreshore.  

Hard defences, mainly rock revetments, protecting the railway fix the position of the shoreline and 
prevent any beach rollback. Although there are changes in beach levels, behaviour tends to be cyclical, 
with no net trend evident and in places beach levels are influenced by the fixed hardened slag deposits 
on the foreshore (Coastal Engineering UK, 2016a). There are locations where low trends of erosion are 
evident, for example between Redness Point and Parton and the artificial promontory at Parton, indicative 
of slow losses (Coastal Engineering, 2016a). The data also indicate erosion of the underlying shore 
platform at the toe of defences, for example between Whitehaven Harbour and Redness Point (CH2M, 
2017b). 

At Workington, industrial slag waste was tipped on the shoreline to the south of the harbour and extended 
the shoreline seaward by up to 100m (Coastal Engineering UK, 2016b). Historical reclamation also took 
place to the north of the harbour. In an attempt to hold material and reduce erosion a series of groynes 
and breakwaters have been constructed in this section over the past 100 years (Coastal Engineering UK, 
2016b), but the shoreline is still eroding. 

The low change in this area has been due to no net increase in sea level; however, in the future sea level 
rise may initiate increased erosion of cliffs and beaches. 

 
Figure 52 North of Whitehaven Harbour, rock revetment with small fringing gravel beach 
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Figure 53 Exposed rock platform fronting the railway line and rock revetment, between Whitehaven and Workington 

 
Figure 54 Gravel beach fronting Workington Harbour 
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Figure 55 Lowca Wind Farm, showing the proximity of the railway to the coast. 

 
 

4.2.3 11e3 - Workington to Maryport 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Wave Artificial cliffs/ 
Embankments/ 
Sand dunes 

Sand/ Rock 
Platform/ Gravel 

Stable Stable 

(See Figures 55 to 57)  

This unit includes north Workington, Siddick, Risehow and the southern side of Maryport, including the 
marina.  

Along this stretch, the hinterland gently slopes away from the coast. The backshore is characterised by 
railway embankment, which in places is fronted by a narrow strip of dunes (Halcrow, 2011) and artificial 
cliffs formed of a heterogeneous mix of waste including slag, ash, coke and cinder, iron residue, waste 
steel and other general deleterious matter (Coastal Engineering UK, 2016b). These cliffs, although 
compacted, are vulnerable to erosion from both waves and tides.  

Foreshore conditions vary along the frontage with most of the foreshore comprising boulder beds and 
coarse sediments, interspersed with outcropping bedrock. In some locations, there are also hardened slag 
deposits on the foreshore (Coastal Engineering, 2016). 

The potential sediment drift direction is northwards, driven by the predominant south westerly waves but 
actual transport is low. The effects of these waves on sediment movement is reduced by the land mass of 
the Isle of Man, which provides a degree of shelter from the worst conditions (Coastal Engineering UK, 
2016b). The harbours and their structures also each exert a degree of local control over the movement of 
sediment effectively trapping sediments that move across the upper beach, although sediment across the 
lower parts of the foreshore and in the sub-tidal areas can by-pass the harbours (Coastal Engineering UK, 
2016b). A number of artificial headlands have also been created from spoil deposits along the shorelines 
between Workington and Siddick and between Flimby and Maryport, which affect local sediment 
transport.  

The main source of sediment is from erosion of the beaches, dunes and cliffs (both natural and artificial); 
only very small amounts of sediment are moved onshore by wave activity.  
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The railway embankment running parallel to the coast between Siddick and Risehow exerts an important 
control on shoreline position, as well as constraining beach rollback landward and cutting off potential 
sediment supply from cliffs, to the foreshore (Halcrow, 2011). 

Although profile data tends to suggest the backshore is stable, erosion is episodic and driven by storm 
events, such as the winter storms in 2013/14, when significant erosion of artificial deposits took place and 
further defences were required to protect the railway (Coastal Engineering UK, 2016b). 

Between Workington and Maryport the beaches are generally stable, but exhibit low magnitude cyclical 
behaviour as sediment is redistributed within the coastal system (Coastal Engineering UK, 2016b, CH2M, 
2017c). At Flimby, the outfall (which is protected by rock) acts as a groyne and data indicate that there 
has been accumulation of sediment to the south of this structure and scour to the north of it, especially 
after storm events (CH2M, 2017c). 

At Maryport (PU 11e4.1), the harbour structures act to trap sediment on the upper beach, however south 
of the harbour the beaches are reducing in volume, whilst there has been accretion to the north. This is 
thought to be due to the prominence of the shoreline to the south, which enhances drawdown of 
sediment and subsequent loss of material from the southern frontage (Coastal Engineering UK, 2016b). 
The latest data supports this an indicates net movement of sediment from the upper beach to the 
foreshore (CH2M, 2017b).  

Changes along this shoreline have generally been small over the last few centuries, due to the area 
experiencing no change or a net fall in relative sea level, with erosion being mainly the result of storms 
(Coastal Engineering UK, 2016b). However, in the future sea level rise may initiate increased erosion of 
the beach and backshore elements. 

 
Figure 56 Beach south of Maryport Marina 



APPENDIX A BASELINE COASTAL BEHAVIOUR UNDERSTANDING 

59 
 

 
Figure 57 Slag cliff deposits eroding south of Maryport 

 

4.2.4 11e4 - Maryport to Dubmill Point 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Wave Cliffs/ Sand dunes/ 
Embankment 

Sand/ Gravel Erosion Stable 

(See Figures 58 to 61)  

This unit encompasses Allonby Bay, which has developed between Maryport and Dubmill Point due to 
greater erosion of less resistant sandstone within Allonby Bay compared to the geology of the headlands 
at either end. At Dubmill Point, itself, the artificial reinforcing of the promontory to protect local 
infrastructure has maintained its role as a strategic control point. 

Maryport Promenade protects a section of resistant relict cliffs which extend from Maryport to Bank End. 
North of this point the cliffs lower before rising again to around 15m where the relict cliffs terminate at 
Swarthy Hill. Between Swarthy Hill and the reinforced low headland at Dubmill Point, the cliffs are 
replaced by low lying land, interspersed by relatively high sand dune ridges and shingle ridges. 

Exposure conditions vary within the Bay. The southern part of the bay is sheltered from the south west by 
the headland and harbour at Maryport with the predominant waves approaching the shoreline less 
obliquely but still able to induce longshore movement of sand and shingle. Here the beach deposits are 
interspersed with exposed bedrock. Moving northwards, the Bay becomes more indented, with a wider 
foreshore and reduced exposure. Exposure conditions increase again between Allonby and Dubmill Point 
(Coastal Engineering UK, 2016b). The main drift direction is northwards and the bay receives some 
sediment that bypasses Maryport Harbour. Local erosion of the beach and shoreline is the other key 
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source, with inputs from offshore believed to be limited. The shingle within the bay is thought to largely 
remain within the bay system, and is likely to be only mobilised during storm events.  

Beach changes along the frontage are generally cyclical, as observed along frontages to the south, with 
little net change. There are certain locations where erosion is an issue, specifically the upper beach south 
of Allonby Village (Coastal Engineering UK, 2016b) and along the Maryport Golf Course, where erosion 
rates in the past have averaged around 1.2m/year (Halcrow, 2011). The most recent coastal monitoring 
data suggests that the upper beaches are relatively low compared to earlier surveys but that the lower 
foreshore is generally high, suggesting material has been drawn down the beach. Aerial photography 
suggests that Dubmill Scar becomes buried/exposed by sand periodically, as sand bars migrate across the 
beach. 

Dubmill Point groynes and sea wall protect a short length of the B5300 approximately 1.5 km north of 
Allonby village. The seawall suffered damage due to the storms in early 2014 and was overtopped across 
the northern half of the frontage causing erosion of the cliff behind and at the northern end interface with 
the dunes (Coastal Engineering UK, 2016b). Replacement of the upper sections of concrete slabbing was 
completed in 2015, but terminal erosion has occurred at the southern end (Coastal Engineering UK, 
2016b). Recent data indicates that at Dubmill Point, the upper beach has shown signs of accretion 
although some of this is due to management of the beach and also movement of the Beck discharge 
(Coastal Engineering UK, 2016b). 

Apart from at Dubmill Point, changes along this shoreline have generally been small over the last few 
centuries, due to the area experiencing no change or a net fall in relative sea level, with erosion being 
mainly the result of storms (Coastal Engineering UK, 2016b). However, in the future sea level rise may 
initiate increased erosion of the beach and backshore elements. Apparently, attempts have been made in 
the past to stabilise dunes and encourage dune development within Allonby Bay (e.g. north of Bank End), 
but reportedly this practice has proved to be relatively ineffective due to the fact that the sea frequently 
reaches the dunes during storms (Halcrow, 2011). 

 
Figure 58 Foreshore showing exposure of bedrock beneath a sand veneer along the promenade north of Maryport, 
looking east 



APPENDIX A BASELINE COASTAL BEHAVIOUR UNDERSTANDING 

61 
 

 
Figure 59 Sand bars across Allonby Bay, looking east 

 
Figure 60 Dubmill Scar covered by sand, October 2015 
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Figure 61 Looking north of the sea wall at Dubmill Point towards the cliff erosion. 

 

4.2.5 11e5 - Dubmill to Silloth 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Wave Dunes Sand/ Gravel Stable/Erosion Stable/Erosion 

(See Figures 62 to 35)  

This shoreline is mainly low-lying, characterised by a number of scars interspersed along a wide mud, sand 
and shingle foreshore, fronting a belt of extensive dune systems. At Mawbray and Beckfoot, becks 
discharge onto the foreshore. The discharge point of Beckfoot Beck has been pushed northwards, by the 
northward drift of shingle along this frontage (Coastal Engineering UK, 2016b), whilst currently the 
Mawbray Beck flows first into a small saline lagoon which has formed behind the beach, before 
discharging across the beach. 

Most of the coastline is undefended, apart from defences at Dubmill Point and some local cliff protection 
defences constructed in 2013 to protect the public highway between Mowbray and Beckfoot.  

This shoreline is sheltered by the coastline to the south and from the Isle of Man, such that it is only 
exposed to waves from a narrow sector generated across the Irish Sea between the Isle of Man and the 
southern shoreline of Scotland. These waves do however strike the shoreline obliquely and, in 
combination with the tidal influences from the Swatchway channel, can induce continuing northward 
transport of sediments (Coastal Engineering UK, 2016b). Silloth Harbour acts as a barrier to sediment 
moving north out of this section, however material can be washed into the Swatchway channel and 
continue northwards up the Solway (Coastal Engineering UK, 2016b). This coastline also starts to come 
under the influence of the Outer Solway Firth such that channel and bank movements within the outer 
estuary mouth can significantly influence the degree of exposure of the shoreline: the onshore movement 
of the Swatchway Channel would increase exposure and tidal energy, exacerbating erosion in the 
intertidal zone. 

Overall beach changes are variable along the frontage; generally, there has been erosion at the southern 
end of the frontage and accretion at the north end, indicative of northward longshore drift across the 
upper sections of beach; however, this only covers the shingle bank and top part of the sand beach 
(Coastal Engineering UK, 2016b). The net change is, however, believed to be low, suggesting that sediment 
is retained within the beach system (Coastal Engineering UK, 2016b). This area is, however, susceptible to 



APPENDIX A BASELINE COASTAL BEHAVIOUR UNDERSTANDING 

63 
 

erosion during storm events; this was the case in the 2013/2014 storms when erosion occurred at both 
Silloth and Beckfoot.  

A rip channel exists along the upper part of the sand beach between Mawbray and Beckfoot, and this has 
provided a conduit for the beck, which discharges onto the foreshore adjacent to Beckfoot farm (Coastal 
Engineering UK, 2016b). This creates local changes in beach level, depending on the position of the 
discharge channel.  

Beach levels have been more volatile on the southern side of the entrance to Silloth Harbour, but data 
indicate that there has been little net change in beach volumes across the frontage as a whole (Coastal 
Engineering UK 2016b). The beach tends to be steeper here, as material is trapped by the harbour 
structure. It is reported that the Lees Scar Lighthouse acts to constrain the main estuary channel moving 
onshore and therefore helps to stabilise beach along this stretch (Halcrow, 2011). 

The backshore between Dubmill Point (north) and Silloth has remained stable over time but is susceptible 
to storm erosion. The cliffs to the south of Beckfoot have experienced recession of up to 14m since 2004. 
This has left the B5300 running very close to the edge of the cliff. This is a trend that has been ongoing, 
and it has been reported that the same area eroded around 20m between the 1950s and 1980s (Bullen 
Consultants, 1998). This erosion trend has been attributed to the shoreward movement of the Swatchway 
channel which has resulted in net narrowing of the intertidal sand area, making the backshore more 
susceptible to storm erosion (Halcrow, 2011).   

Although for much of this shoreline changes along this shoreline have generally been small over the last 
few centuries, due to the area experiencing no change or a net fall in relative sea level, with erosion being 
mainly the result of storms (Coastal Engineering UK, 2016b), in the future sea level rise may initiate 
increased erosion of the beach and backshore elements. Any changes within the Solway Firth and its outer 
banks and channels would also have significant implications for this shoreline.  

 
Figure 62 Gravel beach with sand foreshore with sand bar and pooling water at Beckfoot, looking east 
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Figure 63 Mawbray beck exiting through a saline lagoon onto the foreshore. 

 
Figure 64 Blockwork wall built to protect the B5300, fronting soft sandy cliffs. There is evidence that cliffs to the south 
of these works are also active. 
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Figure 65 Accumulation of sediment on the south side of Silloth harbour arm, which acts as a terminal groyne. The 
beach here is relatively steep due to the proximity of the Swatchway Channel to the shoreline.  

 

4.2.6 11e6 - Silloth to The Grune 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Wave Slopes/ Shingle 
spit/ Sand dunes 

Mud Sand/ Sand Stable/ Erosion Stable/ Erosion 

(See Figures 66 and 67)  

This unit encompasses Silloth Bay and extends from Silloth Harbour to the end of the spit feature called 
the Grune, and includes Skinburness.  

The beaches along this stretch are much narrower that those to the south of Silloth and the Swatchway 
Channel, which is the main passageway for flood and ebb flows entering and exiting the Solway Firth, runs 
very close to the shore. The beaches are composed of coarse gravel, cobbles and shingle.  

The backshore is characterised by a gente slope in the south, at Silloth, and low-lying land at Skinburness. 
Beyond Skinburness lies the Grune, which is an undefended 2km long shingle spit and dune system 
extending north-east from Skinburness, into the mouth of Moricambe Bay. Between Silloth and 
Skinburness much of the frontage is defended; a stepped sea wall for the majority of the frontage and 
rock armour in the far north. Immediately following the construction of the defences, recession of 15 to 
20m took place at the northern terminal end, although some recovery has been evident since (Coastal 
Engineering UK, 2016b). Beach movement is also generally constrained by a series of timber groynes, 
constructed in 1979. In the past, the beaches have been nourished with crushed rocks and dredging 
arisings from Silloth Harbour. The width of the beaches increases from south to north, with the shoreline 
position further seaward than it would be naturally without these defences (Coastal Engineering, 2016b). 

Shoreline evolution is highly influenced by the Swatchway Channel, which acts to propagate waves and 
draws residual tidal currents to the shoreline. Consequently, the shoreline is prone to wave and tidal 
driven erosion of the foreshore. It has been suggested that this ‘high-energy' zone may explain why there 
is little sand along the frontage (Halcrow, 2011). The small harbour at Silloth, made up of piers, quays and 
wharfs, also acts to block sediment movement from the south. There is potential for some sediment to be 
moved onshore from maintenance dredgings from Silloth Harbour which are dumped offshore, although 
much of this material is likely to be moved out of the frontage by tidal currents. There is therefore little 
new input of sediment to this frontage and the key source is erosion and redistribution of beach sediments 
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within the frontage. These sediments tend to be transported north by littoral drift towards the Grune, 
although groynes along Skinburness restrict this movement.  

The Swatchway Channel has changed historically in position and continues to do so, and this movement 
has been, and remains, a key influence on shoreline evolution along this stretch of shoreline. The 
behaviour of the Swatchway has three main influences: (1) it controls the width of the intertidal zone, (2) 
it provides a conduit for wave energy penetration and (3) it provides for movement of sediment 
northwards by the generation of a longshore current (Coastal Engineering UK, 2016b) 

Since the early 1900s, the Channel has migrated landward over time and resulted in a reduction in 
intertidal width and associated steepening and recession of the upper beach between Silloth and 
Skinburness. Continued erosion of the beach has resulted in a fall in beach levels along this section of 
coast, even though a number of coastal defence schemes have been implemented to repair and upgrade 
the original defences and renourish the beach (Halcrow, 2011).  

The most recent beach monitoring data indicates that there is a small net loss of sediment, particularly on 
the lower foreshore, which suggests continued steepening of the overall beach profile (CH2M, 2017c). The 
upper sections of shingle beach (above +1m AOD typically) are relatively stable with the lower sand beach 
being more volatile (Coastal Engineering UK, 2016b). Behaviour of the upper beach across the frontage is 
generally cyclical and of low magnitude under normal conditions, linked to specific environmental forcing 
conditions with movement of shingle within the bay tending to be south to north (Coastal Engineering UK, 
2016b).  

Further north, The Grune shingle spit and dune system (PU 11e6.3) has formed and is sustained by the 
northward drift of sediment into the Solway Firth (Halcrow, 2011). The upper foreshore consists of a steep, 
sand and shingle bank, with the lower foreshore consisting of sand and mud. The width of the intertidal 
zone increases south to north, as the Swatchway Channel moves away from the shoreline. The wider 
foreshore to the north provides more effective energy dissipation across the foreshore meaning that 
conditions are more stable across the northern half of The Grune (Coastal Engineering UK, 2016b). Most 
of The Grune is undefended, but localised rock armour defences were constructed around the slipway 
access to Grune House in 2008.  

Landward movement of the Swatchway Channel over time has resulted in the shortening and narrowing 
of The Grune: ‘Grune Point’ scar, once part of the distal end of the spit, is now an isolated feature at the 
mouth of Moricambe Bay. Erosion in this area is also connected to the reduction in natural littoral drift 
since the construction of Silloth Harbour, which acts as a terminal groyne (Halcrow, 2002), and control of 
littoral drift along Skinburness by groynes.  

Future evolution of The Grune is highly dependent on a continual supply of sediment; either transported 
via alongshore drift from the south or from the Solway Firth estuary. Siltation or sediment infilling within 
Moricambe Bay provides support to the rear of the spit, whilst The Grune provides shelter and protection 
to the saltmarsh in its lee (Halcrow, 2011). The movement and position of principal tidal channels with the 
Solway Firth also influences the degree of exposure of The Grune shoreline to wave energy (Halcrow, 
2011). Historically the spit has experienced periodic accretion and erosion as well as breaching and 
flooding during storm events. 

The most recent beach monitoring data indicates that there is a net erosion trend along the western parts 
of the frontage, with net retreat of the shoreline, whilst along the northern end the beach and spit has 
remained generally stable (Coastal Engineering 2016b, CH2M, 2017c). Along the northern end of the 
frontage the data show that the upper beach tends to show little change over time, whilst sediments 
lower down the beach are more mobile (Coastal Engineering 2016b). Greater changes have been observed 
at the distal end of the spit, which have been related to changes in the sand bars and channels (CH2M, 
2017c).  

It has been suggested that the Swatchway Channel may continue to move onshore, possible driven by any 
sea level rise, which would lead to continued issues of beach narrowing and erosion (Halcrow, 2002). Any 
changes within the Solway Channel could influence future changes to the Channel and therefore have 
consequences for this shoreline.  
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Figure 66 Silloth groyne field, looking east over Silloth 

 
Figure 67 The tip of the Grune shingle spit which has narrowed and shortened in recent years, looking east 

 

4.2.7 11e7 - Moricambe Bay 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Tidal Saltmarsh Mud/ Mud Sand Erosion/Stable Erosion/Stable 

(See Figures 68 to 70)  

Moricambe Bay is a natural tidal embayment which extents between the back of The Grune to Cardurnock 
village in the east. The River Wave and the River Wampool join the coast in the section, fragmenting the 
saltmarsh into three, Skinburness Marsh (west), Newton Marsh (central) and Anthorn/ Cardurnock Marsh 
(east).  
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Moricambe Bay is part of the wider Solway Estuary and is strongly influenced by the movement of the low 
water channels. There is a short section of dunes on the eastern side of The Grune, but the remainder of 
the frontage is made up of saltmarsh.  

Moricambe Bay and its extensive marsh systems act as a sediment sink within the larger Solway Firth 
system; there is also reworking and redistribution of these sediments within the bay itself. A negligible 
amount of fluvial sediment is supplied to the system due to the low flow of the River Waver (Halcrow, 
2011).  

There are a number of scars within the bay, which affect the movement of tidal channels within the Bay 
and consequently, the shaping of the Bay. The tidal channels affect the degree of exposure of the shoreline 
to wave and tidal energy; residual currents, drawn toward the shoreline by the intertidal channels, in 
combination with waves, are responsible for erosion of the foreshore (Halcrow, 2011). Over the past 
century, the main Solway Firth channel has moved landwards toward the southern shoreline, which has 
acted to propagate waves to the shoreline and increased exposure within Moricambe Bay (Halcrow, 2011).  

Earth embankments align much of the western and southern shorelines (the landward edges of 
Skinburness and Newton Marsh) to provide flood protection to the low lying agricultural hinterland 
located to landward. There was also previously a viaduct constructed across the Wampool Estuary, which 
constrained the course of this channel. Following its removal there was reorientation of the main Solway 
Firth channel and Wampool channel in Moricambe Bay (Bullen Consultants, 1998), with the Wampool 
channel moving back towards the centre of the bay. 

Historically the evolution of Moricambe has also been significantly affected by changes within the wider 
Solway Firth: following removal of the Solway Viaduct in 1936, and subsequent changes in channels and 
banks, Moricambe Bay experienced significant saltmarsh accretion in the lee of Grune Point and along the 
southern shoreline. This southern shoreline is sheltered and exposure to wave is minimal, therefore, fine 
suspended sediment is transported into the Bay and along tidal channels by currents, where it is 
deposited, forming extensive mudflats and saltmarsh (Skinburness and Newton Marshes). This has also 
been influenced by the fact that the position of the River Waver channel has remained relatively stable 
over the past century (Halcrow, 2011). In contrast, the northern shoreline has retreated over the past 
century, due to increased erosion from both marine and fluvial action. In this location, the tidal channel 
of the River Wampool has relocated landward, creating marsh terraces in the eroded saltmarsh (Halcrow, 
2011) – movement of this channel is constrained by a series of scars in the outer part of the Bay. This 
shoreline is also more exposed to wave action, than the southern shoreline. 

The coastal monitoring data show that at Skinburness Marsh (PU 11e7.3) there is evidence of active 
channel migration, particularly at Calvo Creek which is becoming wider (CH2M, 2017). The saltmarsh area 
is stable whilst the edge of the saltmarsh has slightly receded. An ‘island’ of fragmented saltmarsh lies 
seaward of the receding edge, separated by a creek. The seaward edge of the saltmarsh island has also 
receded significantly over time (CH2M, 2017).  

Although narrow, Anthorn Marsh (PU 11d7.5) is relatively stable and there is no evidence of marked 
recession of the saltmarsh front (CH2M, 2017c). Fluctuating elevations on the mud and sand banks occur 
due to erosion and subsequent deposition of fine material in this dynamic environment. The River 
Wampool has migrated across the sand flats, tending to widen and shallow, and led to the development 
of sand bars in the estuary.  

Towards the open coast, the sand flats are broad and show less variation, particularly where scars occur. 
Cardurnock Marsh (PU 11e7.7) is relatively stable owing to energy dissipation across the wide foreshore 
and sand flats. Minor change occurs where small channels have migrated across the marsh (CH2M, 2017c). 

This reach of the Solway Firth is close to equilibrium which has resulted in a generally stable slatmarsh 
area (Royal HaskoningDHV, 2015). In the future, the sediment balance of the estuary is considered unlikely 
to be constrained by sediment supply as there is a large store of mobile sand on the floor of Moricambe 
Bay and the wider Solway Firth, and tidal waters of have a relatively high load of suspended fine sand and 
silt, especially during storm tides and periods of high wave action.  
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The configuration of tidal channels within the Bay will however, heavily influence the patterns of erosion, 
sediment transport and deposition within the intertidal areas and shorelines in Moricambe Bay. For 
example, a change in channel position closer to the shoreline will increase wave energy and hence erosion 
of the marsh edge. Under a scenario of sea level rise the scars within the Bay would also exert less 
influence over channel position over time (Halcrow, 2011).  

 
Figure 68 Looking south over Skinburness Marsh 

 
Figure 69 Entrance to the River Waver, looking south east 



APPENDIX A BASELINE COASTAL BEHAVIOUR UNDERSTANDING 

70 
 

 
Figure 70 Channel of the River Wampool, looking east 

 

4.2.8 11e8 - Cardurnock to Scottish Border 
Hydrodynamic 
Driver: 

Backshore: Beach: Short Term Trend: Long Term Trend: 

Tidal Saltmarsh Mud/Silt/Sand Stable/Erosion Stable/Erosion 

(See Figures 71 to 73)  

This section of coast extends from Cardurnock on the southern shoreline of the Solway Firth to the River 
Sark at the Scottish Border, and includes the dynamic inner section of the Solway Firth estuary and its 
confluence with the rivers Eden, Esk and Sark. 

Solway Firth is a macro-tidal funnel shaped, shallow embayment estuary. The English rivers, the Eden, Esk, 
Wampool and Waver, and a number of Scottish rivers, including the River Sark, flow into the estuary. It 
has a wide mouth, which extends from Dubmill Point along the Cumbrian Coast, to Southerness Point, 
Scotland.  

Large quantities of fine sediment can be transported significant distances within the estuary in a single 
tidal cycle, due to the highly mobile nature of the sediments (Solway Firth Partnership, 2006). The estuary 
is sheltered from wave action and is characterised by large areas of intertidal saltmarsh, mudflats and 
sandflats although there is generally an absence of sand from the shoreline. The channels and banks within 
the system are highly dynamic, and their position, size and orientation of channels and banks determines 
the degree to which both the northern and southern shorelines are exposed and play an important role 
in maintaining the sediment balance within the estuary.  

Nearshore wave conditions within the inner Firth are limited by the effects of the extensive inter-tidal 
sandbanks and flats which attenuate waves approaching the shoreline from offshore; therefore, locally 
generated waves predominate (Halcrow, 2011). 

The estuary is flood-dominant, with the maximum velocity of tidal currents greater during the flood tide 
than during the ebb, and tends to redistribute material internally rather than input new sediment into the 
system (Halcrow, 2011), with the Inner Solway a strong sediment sink. The ebb and flood tidal currents 
follow different courses in the estuary, resulting in a complex and constantly evolving pattern of changing 
channel courses and shifting sandbanks (Coastal Engineering UK, 2016b). Flood channels predominantly 
run along the southern margins of the estuary mouth with ebb channels to the north. Resistant scars (e.g. 
High West Scar, Brewing Scar, Howgarth Scar), are present within the estuary and influence the position 
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and orientation of the tidal channels. Tidal currents transport fine sediment from the inner estuary 
westward to Cardurnock. The sediments are deposited on Cardurnock flats which act as a temporary store 
of sediments.  

At Bowness and to the east of Bowness, exposure conditions are primarily driven by water levels, which 
increase upstream, with the frontage only exposed to waves generated locally within the inner Firth 
(Coastal Engineering UK, 2016b), as the shoreline is sheltered from direct wave exposure from the Irish 
Sea. These low energy conditions have led to the development of saltmarsh. Within the upper estuary, 
little sediment is supplied by the rivers due to the low hydraulic power they have before entering the 
Solway Estuary (Coastal Engineering UK, 2016b). 

Much of this shoreline is undefended and consists of natural saltmarsh. Between Bowness on Solway and 
Grey Havens the coastline is defended by sections of blockwork wall and/or concrete walls with sloping 
concrete revetments added in places, which provide protection to the edge of the public highway (Coastal 
Engineering UK, 2016b). Between Drumburgh and the Scottish Border, earth flood embankments have 
been constructed along the landward boundaries of Rockcliffe marsh to protect the low-lying land behind 
from flooding. Herdhill Groyne is the remnants of the Solway Viaduct which was constructed in 1868, 
between Annan and Bowness. The construction of the viaduct led to the main channel of the Solway 
moving closer towards the southern shore (Bullen Consultants, 1998). Consequently, east of the viaduct 
erosion dominated and accelerated accretion occurred within the newly enclosed section of the estuary 
to the west. The structure was then removed in the 1930s, resulting in further shoreline changes.  

Recent beach monitoring data for Cardurnock Marsh (PU 11e8.1), between Cardurnock and Bowness-on-
Solway, show localised recession of the saltmarsh (CH2M, 2017c). Beyond High West Scar, the foreshore 
shows evidence of significant steepening and loss of material from the lower foreshore. This is likely to be 
due to the combined effect of the Herdhill Scar Groyne restricting sediment movement on the upper 
foreshore and the erosion processes occurring due to channel migration of the River Eden towards this 
shoreline.  

Between Bowness and Drumburgh, the shoreline is influenced by the position of the River Eden channel, 
which following removal of the Solway viaduct in the 1930s returned to its previously unrestrained state 
and moved across the Firth to the northern side between Bowness and Port Carlisle, where its location is 
held away from the shoreline by the promontory of Kirkland Scar. Further upstream the channel moves 
to the south opposite Glasson. Upstream from Glasson extensive areas of saltmarsh (Easton Marsh and 
Burgh Marsh) have developed. The Eden channel runs along the edge of Easton Marsh, which is 
consequently susceptible to erosion (Coastal Engineering UK, 2016b). The saltmarshes along this section 
have experienced marked recession. Localised erosion and undercutting of the saltmarsh results from the 
meandering of the river channels concentrating waves and current towards the shoreline (Coastal 
Engineering UK, 2016b). At Bowness, up to 10m recession has occurred over a 10-year period, whilst 7m 
of recession has occurred at Port Carlisle (CH2M, 2017c). The saltmarsh narrows towards Drumburgh, and 
is backed by a creek which has widened over time. There are localised areas of saltmarsh which have 
remained relatively stable over the long term.  

At Burgh Marsh (PU 11e8.4) the edge of the saltmarsh has recently receded between 15m and 30m; 
greatest change occurring adjacent the outer meanders of the River Eden and Ridding Sough (CH2M, 
2017c), due to concentration of waves and currents towards the shoreline.  

On the north side of the River Eden on Demesne Marsh (PU 11e8.9), the saltmarsh is generally stable 
(CH2M, 2017c). At Rockcliffe Marsh, up to 20m recession of the saltmarsh edge has occurred, coinciding 
with the outer edge of the River Esk meander, and 10m recession around to the north east of the marsh 
adjacent to the River Esk.  

The saltmarsh is relatively stable along Mossband Hall Marsh with small losses to the edge of the saltmarsh 
(CH2M, 2017c), although previous analysis suggests a slight erosion trend (Coastal Engineering UK, 2016b).  

In the future, the sediment balance of the estuary is considered unlikely to be constrained by sediment 
supply as there is a large store of mobile sand within the wider Solway Firth, and tidal waters of have a 
relatively high load of suspended fine sand and silt, especially during storm tides and periods of high wave 
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action. The recent study by Royal HaskoningDHV (2015) concluded that this reach of the Solway Firth is, 
however, under-sized (based on regime-theory), therefore there is potential for future coastal squeeze 
where embankments are present. The configuration of tidal channels within the Bay will however, heavily 
influence the patterns of erosion, sediment transport and deposition along the shorelines. For example, a 
change in channel position closer to the shoreline will increase wave and tidal energy at the shoreline and 
therefore induce undercutting of the marsh edge.  

 
Figure 71 Herdhill Scar Groyne, the remains of the Solway Viaduct, which has an influence on adjacent shorelines, 
looking east 

 
Figure 72 Port Carlisle, Kirkland Scar and fringing saltmarsh: the scar has a local influence on the course of the 
channel 
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Figure 73 View west over Rockcliffe Marsh and the River Esk 
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Appendix B 
Flood and erosion mapping 



Erosion mapping 
The Environment Agency’s National Coastal Erosion Risk Mapping (NCERM) project provides a 
comprehensive analysis and mapping of potential future coastal erosion around England and Wales.  

Instead of showing erosion rates, this data set provides a predicted extent of erosion that we might expect 
under a scenario of no active intervention over three timescales - from 2010 (when this data was 
developed) up to about 2030 (known as short term), up to about 2060 (medium term) and up to about 
2110 (long term). It is shown as a range (e.g. ‘0.5 - 3.2 metres’) that represents the upper and lower limits 
of the erosion we should reasonably expect to that time.   

The erosion extent shapefile is shown for the entire extent of the Cumbria Coastal Strategy, with specific 
Policy Units limits marked on the maps.  

 

Flood mapping 
The flood risk assessments within the Shoreline Management Plan were based upon the current 
Environment Agency Flood Mapping, dated 2008; these have been superseded by more recent national 
assessments of flooding and erosion led by the Environment Agency (EA).  

The Environment Agency has provided the latest flood risk mapping for use on the project and includes 
flood extents for various ‘return period’ events and ignoring the presence of defences. Flood Zone 3 data 
includes mapping of the area with 1 in 200 or greater chance each year (0.5% annual probability of 
occurrence) coastal/tidal flood risk. Flood Zone 3 also captures the 1 in 100 (1%) annual probability fluvial 
flood risk areas. Flood Zone 2 maps the land having between a 1 in 200 and 1 in 1,000 annual probability 
of sea flooding. 

These Flood Zones do not take account of the possible impacts of climate change and consequent changes 
in the future probability of flooding. Therefore, the extent of flood zones 2 and 3 are the same for short, 
medium and long-term erosion zones shown in the maps below.  
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Introduction  
This report details the coastal assets along the Cumbrian frontage. 
 
Information feeding into this report has been provided by both local authorities, the Environment 
Agency and Network Rail, all who inspect and maintain a number of defences along this coastline. 
 
Table 1 shows the most recent asset inspection carried out by each risk management authority and the 
area covered by these authorities. The following pages use the reports from the inspections listed in 
Table 1 to document the assets within each Policy Area, including, name, reference number, SMP Policy 
Area, Defence Type, Residual Life, Overall Condition and statement.  
  
Table 1-  Local Authority Coastal Asset Inspection: survey date, policy area covered and asset reference system 
used. 

Authority  Last 
Surveyed  

Policy Areas (with assets) Asset Reference system*   

South Lakeland  2018  11c8 to 11c13,  

11c16 (part)  

EA Asset Reference  

Barrow   2017  11c14 to 11c15  CPSE Reference  

Copeland  2017  11c16 (part) to 11e2  CPSE Reference  

Allerdale & Carlisle  2017  11e3 to 11e8  CPSE Reference  

Environment 
Agency  

2012  11c8, 11c10, 11c12, 11c15, 11c16. EA Asset Reference  

Reference systems: In the field asset inspection data is recorded using one of two referencing systems, namely the Coastal 
Protection Survey England (CPSE) and the Environment Agency Asset References. These two systems document assets along 
the coast. Records provided to CH2M consisted of a mix of both systems and it was considered that for the analysis it would 
acceptable to plot these lines on the same maps. The CPSE system was utilized in the field by Allerdale, Copeland and Barrow 
whilst information for South Lakes, Carlisle and Environment Agency assets was extracted from the NFCDD database 
providing EA Asset References.   

 

Assets owned by Network Rail, which provide flood/erosion protection, are also included below. Unlike 
the inspections carried out by the local authorities and Environment Agency these assets are only given 
the one classification of functional. Scheduled works give details on when assets are due to receive 
maintenance however this is of limited interest here. The table includes the Railway ID (reference 
number), description, owner, and if available primary material and notes.  
 
Network Rail’s assets fall within Policy Areas: 11c8, 11c11, 11c16, 11d3, 11d5, 11e2 & 11e3. 
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Policy Area 11c 8 
Table 2 South Lakeland District Council Coastal Asset Inspection - SMP Policy Area 11c 8  

Location  EA Asset Ref /CPSE Ref CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Wall End to Park Point  011KC90190201C03  -  11cPU8.1  High ground  20 - 50 3  Channel side in good condition. High ground 
is almost vertical in places and high in 
elevation providing a barrier to flood water, 
therefore a weighting of 1 has been given. 
Erosion noted at southern parts of asset. A 
public footpath is also at risk of disappearing 
in sections, therefore should be monitored 
and potentially rerouted if it becomes 
worse.  
Numerous large cracks and caves visible 
along rock face.  

Park Point to New 
Barns  

011KC90190301C01  -  11cPU8.1  High ground  20 - 50 3  Asset in fair condition with channel side 
increasing in width to the north. High ground 
is almost vertical in places providing a 
barrier to inundation, therefore a weighting 
of 1 has been given. Erosion noted at 
southern parts of asset. Public path is also at 
risk of disappearing in sections, therefore 
should be monitored and potentially 
rerouted if it becomes worse.  
Numerous large cracks and caves visible 
along asset.  
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Location  EA Asset Ref /CPSE Ref CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

New Barns to North of 
Grubbins Wood  

011KC90190401C02  -  11cPU8.3  High ground  20 - 50  2 Channel side has good width from foot of 
high ground, with a gentle slope to estuary. 
Width of channel side thin at only one 
location. The vertical cliff extends across 
entire asset, though the cliff decreases in 
elevation northwards. Tree roots contribute 
to weathering, with debris and cracking 
visible at several locations. Cracks and caves 
visible throughout.  
 

North of Grubbins 
Wood to Beachwood  

011KC90190401C03  -  11cPU8.3  High ground  20 - 50  
 

2  Channel side in good condition with no 
obvious areas of erosion visible and a gentle 
slope from the foot of high ground. A 
vertical cliff extends across the frontage, 
decreasing in elevation to the north.  
  

Beachwood House to 
Coastguard Lookout  

011KC90190401C04  -  11cPU8.3/4  Sea wall and apron  20 - 50 3  Channel side in good condition. Wall 
predominantly in good condition, though 
shallow slope may not provide sufficient 
protection. One area of concern is potential 
breach of defence where water passing 
through asset to left of outfall. Numerous 
stone blocks are missing from exposed face 
and tree roots are visible that may be 
weakening the wall. Landward face of wall 
largely unseen due to access restrictions.  
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Location  EA Asset Ref /CPSE Ref CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Coastguard Lookout to 
start of promenade  

011KC90190401C05  -  11cPU8.4  Sea wall  20 - 50  3  Channel side in poor condition with mini 
cliffs formed and thin in numerous locations. 
Wall and sloped revetment is fair in 
condition with missing mortar and stone 
blocks being the only issue. Crest and 
landward face of wall unseen due to access 
restrictions. Public path in good condition.  
  

Start of Promenade to  
Adjacent to Silverdale  
Road  

011KC90190401C06  -  11cPU8.4  Sea wall  20 - 50 3  Channel side in poor condition with 
numerous cliff. Sloped wall that turns 
vertical is in fair condition with some missing 
stone blocks and mortar and some cracks 
visible. Stone block missing in crest in one 
location, otherwise in good condition.  
 

Adjacent to Silverdale 
to 20m past pier  

011KC90190401C07  -  11cPU8.4  Sea wall  20 - 50  3  Channel side in poor condition with 
numerous cliffs. Sloped wall has vegetation 
growing out of it, but wall in good condition. 
Some mortar missing.  
 

20m past pier to start 
of EA defence  

011KC90190401C08  -  11cPU8.4  Sea wall  10 - 20  
 

3  Shallow angle visible for channel side. 
Landward faces in fair condition with some 
cracking and stone blocks missing. A large 
tree is growing out of bedrock at north of 
asset which may become an issue. This is 
potentially weakening the exposed face of 
the vertical wall and may cause stability 
isssues. Crest of sea wall in good condition.  
 

Arnside Flood Gate 1 011KC90190401C01005 - 11cPU8.4 Flood gate 0 - 20 2 Flood gate in good condition with some 
paint work missing but no rust visible. 
Rubber seals are in good condition.  
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Location  EA Asset Ref /CPSE Ref CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Arnside Outfall 1 011KC90190401C01007 - 11cPU8.4 Outfall 10 - 20 2 Pipe of outfall unseen due to flap valve 
obstructing view. Slight corrosion visible on 
frame and flap valve.  
 

Arnside Outfall 2 011KC90190401C01008 - 11cPU8.4 Outfall 10 - 20 2 Pipe of outfall unseen due to flap valve 
obstructing view. Potential for flap valve to 
be prevented from opening due to the build-
up of vegetation channel side. Frame slightly 
corroded but in good condition.  
 

Arnside Flood Gate 2 011KC90190401C01010 - 11cPU8.4 Flood gate 0 - 20 
 

2 The flood gate is in good condition. Some 
build up of dirt visible in fastenings, which if 
worsens could prevent function. Channel 
side has good width and provides good 
protection.  
 

Arnside Outfall 2 011KC90190401C01015 - 11cPU8.4 Outfall 10 - 20 2 Flap valve, frame and headwalls in good 
condition with slight corrosion visible. 
Outfall pipe and apron graded a 3 due to 
being unseen due to obstructing flap valve 
and water respectively.  
 

Arnside Flood Gate 3 011KC90190401C01020 - 11cPU8.4 Flood gate 0 - 20 
 

2 Flood gate in good condition with some dirt 
build up present in fastenings due to grease.  
 

Arnside Flood Gate 4 011KC90190401C01025 - 11cPU8.4 Flood gate 0 - 20 
 

2 Flood gate in good condition with no 
corrosion visible.  
 

Arnside Flood Gate 5 011KC90190401C01030 - 11cPU8.4 Flood gate 0 - 20 
 

2 Flood gate in good condition with no 
corrosion visible.  
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Location  EA Asset Ref /CPSE Ref CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

End of EA defence to  
Leighton Beck defence  

011KC90190401C09  -  11cPU8.4  Railway  
Embankment  

10 - 20  
 

3  The railway embankment is in fair condition, 
with the seaward side of defence covered by 
vegetation growth. The crest and landward 
face unseen due to railway restrictions.  
  

Kent Channel to South 
of Sunnyside Farm  

011KC90190501C01  -  11cPU8.5  Railway  
Embankment  

10 - 20  3  The railway embankment was unseen due to 
access restrictions from railway and River 
Winster. Saltmarsh forms the channel side.  
 

South of Sunnyside 
Farm to Limegarth  
Wood  

011KC90190501C02  -  11cPU8.5  Railway  
Embankment  

10 - 20  3  Railway embankment unseen due to access 
restrictions from railway and River Winster. 
Vegetated saltmarsh forms the channel side.  
 

Limegarth Wood to 
River Winstor  

011KC90190501C03  -  11cPU8.5  High ground  20 - 50 3  High ground unseen due to access 
restrictions from railway and River Winster. 
From a distance high ground is 
predominantly vertical. Vegetated saltmarsh 
forms the channel side which provides 
sufficient protection.  
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Location  EA Asset Ref /CPSE Ref CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

River Winstor to  
Adjacent to Lindale  
Road  

011KC90190501C04  -  11cPU8.5/6  High ground  20 - 50  3  Asset defined as high ground due to small 
wall structure and therefore not offering as 
a flood defence. Asset starts to the west of 
outfall that’s located on the River Winster. 
Sloped wall exposed face in fair condition 
with some missing blockwork and vegetation 
cover. Vegetated saltmarsh forms the 
channel side which provides sufficient 
protection. There are some localised 
drainage channels within the saltmarsh that 
form part of the creek network. Landward 
face and crest largely unseen due to railway 
restrictions, but at crossing point it was in 
good condition.  
 

Adjacent to Lindale 
Road to swimming 
pool  

011KC90190501C05  -  11cPU8.6  Sea wall with wave 
recurve  

20 - 50  
 

3  Channel side in good condition; well 
vegetated and large width. Sloped exposed 
face of wall is in fair condition with some 
gaps between blockwork due to missing 
mortar. Some scour of vertical wall with 
cracking in places. Berm (promenade) in fair 
condition with lengthy cracks. Promenade 
was less than 3m wide in places therefore a 
weighting of 7 was used. Landward face of 
wall unseen due to railway restrictions.  
  

Swimming Pool to 
Subway  

011KC90190501C06  -  11cPU8.6  Flood wall  10 - 20 2  Channel side in good condition; well 
vegetated and large width. Curved vertical 
wall is in good condition with some isolated 
locations of abrasion and cracking. 
Promenade in good condition.  
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Location  EA Asset Ref /CPSE Ref CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Subway to Guides 
Farm slipway  

011KC90190501C07  -  11cPU8.6  Railway wall  10 - 20  
 

3  Sloped wall in fair condition as largely 
unseen due to vegetation cover. Exposed 
face, crest and landward face of vertical wall 
in good condition with only some missing 
mortar noticed. Landward toe is located at 
entrance to subway at start of asset and is in 
good condition.  
 

Guides Farm slipway to 
Adjacent to Kentsford  
Road  

011KC90190501C08  -  11cPU8.6  High ground  20 - 50  
 

3  Asset defined as high ground due to small 
setback wall structure that runs along entire 
asset and therefore not offering as a flood 
defence. Wall does not rise steeply from 
channel side therefore a weighting of 2 has 
been used. Channel side and high ground 
both in fair condition.  
 

Adjacent to Kentsford 
Road to Kirkhead End  

011KC90190501C09  -  11cPU8.6  Sloping concrete 
revetment  

20 - 50  
 

3  Channel side well vegetated with a good 
width, therefore in good condition. Sloped 
wall largely unseen due to vegetation cover. 
Berm approximately 0.5m in width and in 
fair condition with some abrasion and 
cracking visible in places.  
  

Kirkhead End to Wyke 
farm  

011KC90190501C10  -  11cPU8.6  Railway wall  20 - 50  
 

3  Asset largely unseen due to access 
restrictions. Wall is setback and is fronted by 
fields, therefore sufficient protection is 
provided.  
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Table 3 Network Rail Coastal Assets - SMP Policy Area 11c 8  

Railway_ID Description Owner Primary_Material Notes 

W60720 KENT VIADUCT AND APPROACHES Network Rail (CE-Struct) Unknown N/A 

W61580 MEATHOP MARSH EMBANKMENT Network Rail (CE-Struct) WALL - Stone N/A 

W71450 MEATHOP FELL Network Rail (CE-Struct) Unknown N/A 

W80200 MEATHOP EMBANKMENT Network Rail (CE-Struct) Unknown N/A 

W80212 RIVER WINSTER ESTUARY TRAINING WALLS Network Rail (CE-Struct) Rock Confirmed by Liability, the training wall 
carries River Winster to the Kent 
Channel estuary. The overall length of 
the training walls measured from the 
centre of River Winster is approximately 
553m long. The approx. length on the 
high mileage elevation is 517m and 
553m on the low mileage elevation. 

W90400 GRANGE GOODS YARD PITCHING & PROM Network Rail (CE-Struct) WALL - Concrete N/A 

W90750 GRANGE STATION EMBANKMENT & PROM Network Rail (CE-Struct) WALL - Concrete N/A 

W91700 PITCHING AND PROMENADE Network Rail (CE-Struct) WALL - Concrete N/A 

W100700 CART LANE EMBANKMENT Network Rail (CE-Struct) Unknown N/A 

W101450 KENTS BANK PITCHING Network Rail (CE-Struct) Unknown N/A 

W110600 KENTS BANK EMBANKMENT Network Rail (CE-Struct) Unknown N/A 
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Table 4 Environment Agency Coastal Asset Data - SMP Policy Area 11c 8 

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

New Barns  011KC90190301C04  -  11cPU8.2  Wall faced 
embankment  

-  4  n/a  

Arnside, Prom to 
Railway Viaduct  

011KC90190401C01  -  11cPU8.4  Floodwall with 
flood Gates.  

-  3  n/a  
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Policy Area 11c 10 
Table 5 South Lakeland District Council Coastal Asset Inspection - SMP Policy Area 11c 10  

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Wyke Farm to EA 
defences  

011KC90200101C01  - 11cPU10.1  High ground  20 - 50 
 

3 Channel side is broad and vegetated to the 
east of the headland. To the west of the 
headland the channel side is very narrow and 
lacks any vegetation. Access was restricted 
due to tidal conditions and a deep drainage 
channel. Cliffs were vertical from the west side 
of the headland and therefore a weighting of 
1 has been used.  
 

Humphrey Head to 
Rougholme Point 

011KC90200201C01 - 11cPU10.2 Revetment 10 - 20  
 

2 Earth embankment is in good condition with 
rock armour revetment placed at exposed 
face toe. Rock armour is in good condition, 
providing good protection to embankment.  
 

Rougholme Point to 
Bankmoor 
Embankment 

011KC90200201C06 - 11cPU10.2 High ground 20 - 50  
 

3 Channel side in fair condition with wide 
vegetation protection. High ground is 
predominantly vertical, with several locations 
of cracking and caves. Isolated locations of 
erosion of toe of high ground.  
 

Bankmoor 
Embankment 

011KC90200201C02 - 11cPU10.2 Embankment 0-20  
 

3 The channel side of the earth embankment 
has a shallow slope angle and wide crest. The 
landward face of the embankment has 
slumped and suffered subsidence with scars 
visible most noticeably at the southernmost 
point of the asset. Rutting due to livestock on 
crest of embankment given a grade of 3.  
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

From corner across 
from Holly well Bridge 
round to Rock Armour 
defence 

011KC90200201C03 - 11cPU10.2 Embankment 
/Revetment 

0-20  
 

3 Embankment in fair condition with rutting and 
small localised animal burrows visible along 
crest and landward face. Excavation of crest 
and landward face by Environment Agency 
visible from halfway point of embankment to 
southernmost point, therefore inspection of 
rest of asset restricted. Unknown if excavation 
works are due to the reprofiling and 
modification of existing defence.  
 

Flookburgh Outfall 1 011KC90200201C030
01 

- 11cPU10.2 Outfall 10 - 20  
 

3 As flap valve, apron, outfall pipe and frame 
were submerged by water, these are deemed 
in fair condition due to being unseen. 
Headwalls are in good condition with no scour 
or erosion noticeable, though the right 
downstream headwall is starting to be 
outflanked.  
 

Flookburgh Outfall 2 011KC90200201C030
02 

- 11cPU10.2 Outfall 10 - 20  
 

3 Outfall consists of trash screen and bank walls. 
All elements unseen due to the depth of 
vegetation. Access for cleaning and 
maintenance of trash screen could become an 
issue due to vegetation and barbed wire 
perimeter fence.  
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Start of Rock armour 
pitching up to Groyne 
behind Caravan park 

011KC90200201C07 - 11cPU10.2 Revetment 10 - 20  
 

3 Earth embankment largely unseen due to 
placement of rock armour on exposed face. 
Rock armour revetment in good condition. 
Channel side and berm elements represent 
changes in foreshore from saltmarsh 
vegetation to sand. Both elements are in fair 
condition. Further investigation via 
assessment of beach profile data and 
saltmarsh edge monitoring records to confirm 
the trends of saltmarsh change are required. 
Excavation of crest and landward face by 
Environment Agency visible along 
embankment to southernmost point, 
therefore inspection of crest and landward 
side of asset restricted. Unknown if excavation 
works are due to the reprofiling and 
modification of existing defence.  
 

Flookburgh Groyne 1 011KC90200201C070
01 

- 11cPU10.2 Rock Groyne 20 - 50   
 

2 Rock groyne in good condition with left and 
right faces providing good protection. Some 
settlement of crest has occurred.  
 

Flookburgh Groyne 2 011KC90200201C070
04 

- 11cPU10.2 Rock Groyne 20 - 50   
 

3 Right and left faces of rock groyne in fair 
condition with some slumping visible. Channel 
adjacent to outfall has caused increased 
instability of sand and slumping along rock 
groyne right face. Crest is in good condition.  
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Flookburgh Outfall 3 011KC90200201C070
05 

- 11cPU10.2 Outfall 10 - 20  
 

3 Outfall consists of two flap valves. Both outfall 
pipes and flap valves and apron were unseen 
due to being submerged. Frame is very rusty. 
Upstream headwall in good condition. Clear 
inspection of outfall restricted due to channel 
depth.  
 

Low Marsh 
Embankment 

011KC90200201C04 - 11cPU10.2 Revetment 10 - 20  
 

2 Channel side and berm elements represent 
change in foreshore changes from sand to 
saltmarsh vegetation. Both elements are in 
fair condition. The earth embankment is 
unseen as it has been fortified with a rock 
armour revetment. Rock armour is in fair 
condition with some slumping and debris 
visible at the southern end which is more 
exposed more exposed to wave action. 
Excavation of crest and landward face by 
Environment Agency visible at southernmost 
point, therefore inspection of these elements 
was restricted. Unknown if excavation works 
are due to the reprofiling and modification of 
existing defence.  
 

West Plain 
Embankment 

011KC90200201C05 - 11cPU10.2 Embankment 10 - 20  
 

3 Earth embankment landward and seaward 
faces in good condition. Crest is in poor 
condition, with heavy rutting visible due to 
vehicular traffic and numerous locations of 
animal burrowing. Channel side in fair 
condition, with a good protection to 
embankment though some animal burrows 
visible.  
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Gully Nab to River Eea  011KC90200301C01  - 11cPU10.2/3  High ground  20 - 50  
 

3 High ground and channel side in good 
condition. High ground has a weighting of 2 
due to shallow slope from channel side. 
Numerous drainage depressions located along 
the length of the asset’s channel side. These 
depressions were approximately 250mm in 
depth. Extensive cliffing of channel side visible 
along the coast, but this is providing good 
protection to the high ground. Further 
investigation may be required to determine 
extent of erosion since previous inspections. 
High ground begins to steepen when the River 
Eea is present at the most northern point of 
the asset.  
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Table 6 Environment Agency Coastal Asset Data - SMP Policy Area 11c 10 

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Humphrey Head to 
Rougholme Point  

011KC90200201C01  -  11cPU10.2  Embankment  -  3  n/a  

Windemore West Plain 
Embankment  

011KC90200201C05  -  11cPU10.2  Embankment  -  3  n/a  

Lower Marsh 
Embankment  

011KC90200201C04  -  11cPU10.2  Rock Revetment  -  3  n/a  

East Plain  
Embankment  

011KC90200201C07  -  11cPU10.2  Rock Revetment  -  3  n/a  

East Plain  
Embankment  

011KC90200201C03  -  11cPU10.2  Embankment  -  3  n/a  

Bankmoor  
Embankment  

011KC90200201C02  -  11cPU10.2  Embankment  -  3  n/a  

Rougholme Point  011KC90200201C06  -  11cPU10.2  Natural high ground  -  3  n/a  
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Policy Area 11c 11 
Table 7 South Lakeland District Council Coastal Asset Inspection - SMP Policy Area 11c 11 

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

River Eea to Leven 
Viaduct  

011KC90210101C01  - 11cPU11.1  Railway  
Embankment  

10 - 20  
 

3 Railway embankment largely unseen due to 
vegetation cover and railway restrictions. 
Numerous drainage depressions and channels 
were visible in the channel side grazing 
marsh. Heavy rutting visible due to vehicular 
traffic visible at most eastern point of asset, 
close to railway crossing and River Eea. Land 
used for livestock, therefore assume that 
rutting is present along length of asset’s high 
ground.  
 

River Leven to high 
ground  

011KC90210201C01  -  11cPU11.2  Railway  
Embankment  

10 - 20  
  

3  Sloped blockwork revetment in fair condition 
with some vegetation cover and missing 
mortar at several locations. Rock armour 
revetment has been added to the western 
end of the asset (0582). This is in good 
condition.  
  

Start of high ground to 
north of Canal Foot  

011KC90210201C02  -  11cPU11.2  High ground  20 - 50  
 

3  Channel side is high in vegetation but very 
shallow in angle with cliffing present. 
Vegetation changes to shingle the further 
west of the asset. High ground also shallow in 
angle.  
Noted that underpass at start of asset 
impassable for public and vehicles due to 
being submerged to an approximate depth of 
1m at its deepest point.  
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

North of Canal Foot to 
Canal Foot  

011KC90210201C03  -  11cPU11.3  Sea wall  10 - 20  
 

3  Channel side consists of saltmarsh, shingle 
and boulders. Channel side is shallow in angle 
although some cliffing of saltmarsh. Some 
cracking visible along vertical walls but in fair 
condition. Sloped wall is in poor condition 
with blockwork missing in isolated location 
and several locations of cracking and mortar 
missing. Parapet on landward face of flood 
gate is loose and needs immediate repair as 
may become a health and safety issue. Bags 
filled with earth have been placed at the crest 
of the wall, adjacent to the road by residents 
to aid in protection and reduce overtopping. 
Sloped revetment along southern point of 
asset in poor condition with several areas 
with blockwork missing. Gabions have been 
placed in sloped revetment which are in good 
condition.  
 

Canal Foot  011KC90210201C05  -  11cPU11.3  Sealed Lock Gate  0-20  
 

3  Gate, fastenings and frame of control gate in 
fair condition, with corrosion visible. Right 
and left bank walls are in good condition.  
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Defence Type  Residual  
Life  

Overall  
Condition  
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Lock to Hammerside 
Point  

011KC90210301C01  -  11cPU11.3/4  Sea wall  10 - 20  
 

3  The sloped revetment is in fair condition with 
vegetation covering most of the element and 
therefore largely unseen. Some mortar 
missing in isolated areas. Parts of wall, 
including crest, in good condition while other 
areas in fair condition. Gabions are located at 
the western end of the asset and are in good 
condition. Channel side comprises of 
vegetated saltmarsh with numerous creeks 
and drainage depressions visible along the 
length of the asset. Cliffing of saltmarsh 
visible at seaward extent.  
 

Hammerside Point to 
Priory View  

011KC90210301C02  -  11cPU11.4/5  High ground  20 - 50  
 

3  Channel side in fair condition with shingle 
beach. High ground comprises of a mixture of 
rock armour revetment, sloped revetment 
and earth. All elements are in poor condition 
at the north-eastern part of the asset. High 
ground consisting of earth at Ainslie Pier is in 
poor condition and nearly vertical in places. 
The steep slope is unstable in places and 
cliffing visible along the length of this section. 
The sloped revetment along the dismantled 
railway is in good condition, though the 
exposed face, crest and landward face of the 
vertical wall is in very poor condition with 
missing blockwork at numerous locations.  
 



C 21  
  

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Priory view to Red Lane  011KC90210301C03  -  11cPU11.5/6  High ground  20 - 50  
 

3  Channel side in fair condition, comprising of 
shingle and sand. High ground consists of a 
delapidated sea wall, rock debris, rock armour 
and earth. All elements are in poor condition 
with debris carried along the beach. Earth 
high ground becomes vertical in places and 
looks unstable with tree roots providing some 
protection to the soil from erosion.  
 

Red Lane to non main 
watercourse  

011KC90210301C04  -  11cPU11.6  Masonry wall  10 - 20  
 

3  Channel side unseen due to high tide 
therefore fair condition graded. Sloped wall in 
poor condition due to poor condition of 
revetment. Some residual protection given by 
presence of loose material from revetment at 
toe of slope. Poor condition grade given as 
debris from slope wall still providing 
protection.  
 

Non main watercourse 
cooper lane  

011KC90210301C05  -  11cPU11.6  Masonry wall  10 - 20  
  

3  Stone revetment in poor condition with 
significant loss of stone blocks which have 
been washed out in places. Failed blocks are 
still providing protection to toe of defence in 
some areas. In other locations, stone 
revetment is in good condition.  
 

Cooper Lane to 
Wadhead Hill  

011KC90210301C06  -  11cPU11.6  High ground  10 - 20  
  

3  Sloped wall and crest unseen new rock 
armour revetment has been placed on top. 
Outflanking has occurred at the end of the 
defence, where the ground has become 
eroded. Rock armour is in fair condition with 
slumping visible in places and some rock 
displacement.  
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Wadhead Hill to Coast 
Road  

011KC90210301C07  -  11cPU11.6  Sea wall  10 - 20  
 

3  Sloped revetment in poor condition, with 
failed concrete patch repairs and large holes 
visible. Mortar is missing throughout this 
element. Vertical masonry wall has failed. 
Masonry wall has lost extensive sections of 
brickwork. Crest has also severely lowered 
with large area of crest missing. Rock armour 
has been placed to fill gap between missing 
areas of wall and thus is in poor condition. 
Extensive loss of blocks is visible and minor 
settlement of crest.  
 

 
Table 8 Network Rail Coastal Assets - SMP Policy Area 11c 11 

Railway_ID Description Owner Primary_Material Notes 

W140700 CAPES HEAD EMBANKMENT Network Rail (CE-Struct) Unknown 0 

W161070 LEVEN VIADUCT AND APPROACHES Network Rail (CE-Struct) Unknown LEVEN VIADUCT AND APPROACHES 
(AY, 23JAN2014) 
End mileage revised to 17.0100. 

W170100 THREADLOW POINT EMBANKMENT Network Rail (CE-Struct) WALL - Stone THREADLOW POINT EMBANKMENT. (AY, 
21 MAY 2014) In reference with previous 
examination reports and archive 
information (operation canute) Railway 
ID Changed from W171000 to W170100. 
The defence extent is between 17.0100 
and 17.0520.  
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Table 9 Environment Agency Coastal Assets - SMP Policy Area 11c 12 

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Oak Haugh, nr  
Plumpton Cottage  
Farm  

011KC90210201R09  -  11cPU12.3  Embankment  -  3  n/a  
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Table 10 South Lakeland District Council Coastal Asset Inspection - SMP Policy Area 11c 13  

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Coast Road to Sea  
Wood  

011KC90220101C01  -  11cPU13.1  High ground  20 - 50  
 

3  Channel side in poor condition with shallow 
slope providing limited protection to high 
ground. High ground is in fair condition with 
trees lining saltmarsh on the channel side.  
 

Sea Wood to Maskel 
Point  

011KC90220201C01  -  11cPU13.1  High ground  20 - 50  
 

3  Channel side consists of vegetated salt 
marsh, where the vegetation contains reeds 
that will dissipate wave and tidal action.  
  

Maskel Point  011KC90220201C02  -  11cPU13.1  Gabions  10 - 20  
 

3  Gabions have failed, with a substantial loss of 
stone and failure of wire gabions.  
 

Maskel Point to 
Alidingham  

011KC90220201C03  -  11cPU13.1  High ground  20 - 50  
  

3  Channel side comprises of shingle and 
cobbles. High ground has a weighting of 1 
due to being vertical along entire length of 
asset. The cliffs are comprised of 
unconsolidated material and susceptible to 
erosion. The cliffs are actively eroding and 
unstable, therefore high ground condition is 
poor.  
 

Aldingham  011KC90220301C01  -  11cPU13.1  Sea wall  10 - 20  
  

3  Exposed face and crest of both sloped and 
vertical walls in good condition, with only 
some missing mortar visible. Landward face 
of vertical largely unseen therefore a fair 
condition grade has been given. Timber 
groyne is in poor condition, with nearly all 
planks missing.  
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Aldingham to Moat 
Farm  

011KC90220401C01  -  11cPU13.1  High ground  20 - 50  
 

3  High ground and channel side in fair 
condition, with gentle slope and good width. 
Timber groynes dilapidated with nearly all 
planks and piles missing. 
  

Moat Farm  011KC90220401C02  -  11cPU13.1  Gabions  10 - 20  
 

3  Gabion mattress in good condition. Crest and 
landward face of high ground unseen due to 
access issues.  
 

Moat Farm to Sea  
Croft  

011KC90220401C04  -  11cPU13.1  High ground  20 - 50  
 

3  High ground and channel side in fair 
condition, with gentle slope and good width.  
  

Caravan Park  011KC90220401C05  -  11cPU13.1  Rock armour  10 - 20  
  

3  High ground and channel side in fair 
condition, with gentle slope and good width. 
Rock armour in poor condition with thickness 
of asset thinning to the northern end. Good 
thickness at southern end of asset.  
 

Seed Hall to Newbiggin 
Scar  

011KC90220501C01  -  11cPU13.2  High ground  20 - 50  
 

3  Rock armour revetment in good condition 
with no displacement visible. Sloped sea wall 
also in fair condition with one void visible in 
isolated located. Few cracks are visible of 
curved sea wall, with toe undermined at 
numerous locations. Curved sea wall not 
visible at northern end of asset due to beach 
depth increasing.  
 

Newbiggin Scar to 
dyke outfall  

011KC90220501C02  -  11cPU13.2  Sea wall  10 - 20  
 

3  Sea wall in good condition with small 
cracking visible in isolated locations. Since 
last inspection, it is assumed beach depth has 
increased as sea wall was unseen.  
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 Newbiggin 011KC90220501C03  -  11cPU13.2  Rock armour  10 - 20  
  

3  High ground (underneath rock armour) and 
channel side in fair condition, with gentle 
slope and good width. Rock armour in good 
condition, with no displacement visible.  
 

Leonard Hill  011KC90220501C04  -  11cPU13.2  High ground  20 - 50  
 

3  High ground and channel side in fair 
condition, though steep sloped high ground 
but with a good width. Rock armour in good 
condition, with no displacement visible.  
 

Leonard Scar  011KC90220501C05  -  11cPU13.2  Sea wall  0 3  Vertical wall has suffered complete failure 
with large sections of wall deposited along 
the beach. Severe structural collapse has 
occurred with stone debris strewn on both 
sides of wall. Consequently, the high ground 
behind is being eroded due with cliffs 
forming due to no protection.  
 

 Newbiggin 2 011KC90220501C06  -  11cPU13.2  Apron  10 - 20  
 

3  Appears that rock armour has been placed 
onto wall as added protection. Rock armour 
is in good condition with no displacement 
visible. Wall is largely unseen except for one 
section.  
 

Roosebeck House  011KC90220501C07  -  11cPU13.2  Rock armour  10 - 20  
  

3  High ground unseen due to new placement 
of rock armour. Rock armour is in good 
condition with no displacement visible.  
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Roosebeck House to 
Point of Comfort  

011KC90220501C08  10 - 20  
 

11cPU13.2  Sea wall  -  2 Channel side in poor condition as lack of 
width to beach which is providing limited 
protection to higher ground. Piling is 
corroded along length of asset but is in fair 
condition. The sloped revetment and splash 
wall is in fair condition, with an area of rebar 
exposed from abrasion of exposed face. 
Retaining wall has localised areas of large 
cracks/spalling. Minor loss of sealant in 
expansion joints.  
Pebbles noted to have filled drainage pipes 
that are located at toe of sea wall along 
length of assets.  

From Point of Comfort 
to Lane Houses  

011KC90220501C10  -  11cPU13.2  Sea wall  10 - 20  
  

2 Sea walls including the splash deck and 
splash wall are all in good condition. Timber 
groynes are in very poor condition, missing 
planks and piles. Pebbles noted to have filled 
drainage pipes that are located at toe of sea 
wall along length of asset.  
 

 
 

Table 11 Barrow-in-Furness District Council Coastal Asset Inspection - SMP Policy Area 11c 13 

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Peasholmes Lane A  011KC90220601C01  210/8001a  11cPU13.2  Rock Revetment   5 - 10  2  Having only been constructed in recent years, 
the rock armour is densely packed and in 
good condition overall, with only minor 
displacement to a small percentage of rock. A 
minor weakness exists at the joint to the 
joining concrete revetment. Overall condition 
is 2, Good.  
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Peasholmes Lane B  011KC90220601C01  210/8001b  11cPU13.2  Concrete and  
Rubble Revetment   

0 - 5  4  The remaining concrete section of the 
revetment is generally in a poor condition 
with small areas that are showing defects 
that would lead to accelerated wash out if 
not repaired. Overall condition is 4, Poor.  

Rampside  011KC90220701C01  210/8002  11cPU13.3  Sloping Concrete 
Revetment  

5 - 10  3  The foreshore is heavily vegetated due to 
being sheltered by Foulney Island and its 
causeway. There is a wide and shallow salt 
marsh protecting the revetment, with heavy 
vegetation protecting both the toe and the 
upper part of the revetment. Spalling and 
cracking of the concrete is evident in areas 
not protected by vegetation.  Overall 
condition in 3, Fair.  

Concle  011KC90220701C03  210/8003  11cPU13.3  Sloping Concrete 
Revetment  

5 - 10  3  The salt marsh is very mature protecting the 
revetment and confirming that it is sheltered. 
Outfall from flood gate flowing at time of 
inspection but this area is heavily vegetated 
and the gate will likely have very limited 
effect at high tide Heavily vegetated 
revetment, up to 90% in parts. Spalling and 
cracking of the concrete is evident in areas 
not protected by vegetation. 

Roa Island Causeway 
West  

011KC90220701C06  210/8004a  11cPU13.4  Cobble and  
Concrete  
Revetment  

5 - 10  2  The revetment is made of mixed sections, 
bituminised aggregate, cobbles and asphalt. 
The overall condition is fair with small areas 
of cobbles lost leading to slight washout. 
There are enough areas of deterioration for 
some remedial work to be worthwhile as 
notified following previous assessments. 
However, no remedial work appears to have 
been carried out since notification.  
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Roa Island Causeway 
East  

011KC90220701C04  210/8004b  11cPU13.4  Revetment  5 - 10  3  Poured concrete repairs have been carried 
out in recent years to areas where cobbles 
had been lost and washed out. Some areas of 
stone loss are still present; however, no 
urgent repairs are required at this stage. 
Increased vegetation growth towards the top 
of the revetment.   

Roa Island Watch 
Tower  

011KC90220701C07  210/8005a  11cPU13.4  Cobble and  
Concrete  
Revetment  

10  2  The revetment is made of cobbles and 
Masonry. Reinstatement of pointing between 
the cobbles was carried out in 2012 to 
reinforce the structure of the revetment. 
There are still small areas with minor 
pointing loss at other sections of the defence 
but there does not appear to have been any 
further stone loss since the previous 
inspection.  

Roa Island Bosun’s 
Locker  

011KC90220701C07  210/8005b  11cPU13.4  Cobble and  
Concrete  
Revetment  

0 - 5  3  Access steps and a small section of the 
revetment adjoining the steps have been 
reconstructed in recent years. The previous 
void, at the toe of the revetment adjacent to 
the steps, has now been backfilled with mass 
concrete since the previous inspection. The 
handrail for the steps are badly damaged and 
in need of repair. Numerous patch repairs 
have also been carried out in recent years, 
however there is still some undercutting at 
the toe of the revetment.   
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Piel Island  011KC90230501C01  210/8006  11cPU13.5  Revetment and 
Gabions  

0 - 5  4  Asset is originally grouted stone with poured 
concrete repairs. Some sections (partially) 
replaced by gabions. Original castle walls 
have collapsed over defences in 2 sections. 
There has been undercutting of defence, loss 
of rock from several sections of the defence 
and gabion baskets in poor state.  

Roa Island Marine 
Terrace  

011KC90220701C08  210/8042  11cPU13.4  Cobble and  
Concrete  
Revetment  

5 - 10  3  There is some cracking and minor 
undercutting at the toe, however there 
appears to be no substantive deterioration 
since the last inspection.  

Roa Island Boat Club  011KC90220701C10  210/8043  11cPU13.4  Sloping Concrete 
Revetment  

5 - 10  3  The concrete revetment is in a good 
condition with some minor cracking and 
some minor damage to the toe. There are 
also small areas of minor stone loss and loss 
of pointing. The club have experienced some 
damage to their own slipway in previous 
years; however, the revetment remains in 
good condition.  

Tummer Hill  011KC90230301C04  010/0368  11cPU14.2  Embankment  10 - 20  3  The embankment is covered in heavy 
vegetation and protected by a well-
developed saltmarsh.  
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Table 12 Barrow-in-Furness District Council Coastal Asset Inspection - SMP Policy Area 11c 14  
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Creepshaw Marsh   011KC90230401C01  010/0370a  11cPU14.1  Tidal Embankment  10 - 20  3  The area being protected by this asset is low 
grade farmland, and there is heavy 
vegetation on the foreshore protecting the 
defence. The embankment is heavily covered 
in vegetation due to its protected location, 
making it almost impossible to see any 
exposed masonry.  

Creepshaw Marsh 
floodgate   

011KC90230401C01  010/0370b  11cPU14.1  Tidal Outfall  10 - 20  3  The Wing walls are collapsing but the culvert 
and outfall appears to still be flowing. The 
gate is of very lightweight material but due to 
the protection from a well developed salt 
marsh there is little pressure on this asset. 
There is little evidence of flooding behind the 
embankment from high tide. As 
recommended following previous 
inspections; the need to register this asset is 
still to be reviewed due to the area low 
priority of the land protected, being low 
grade farmland and heavy vegetation on the 
foreshore. The floodgate was rec=built in 
2013 in response to a flood event which 
damaged the farmer's fields behind.  
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Wylock Marsh   011KC90230401C04  010/0371  11cPU14.1  Outfall Flap valve  5 - 10  3  A new floodgate valve was installed in recent 
years but superficial repairs to the loose 
block work on the wing wall are still required. 
On the farmers field side, there is also some 
water ingress around the floodgate. The 
Farmer and Highways were previously asked 
to confirm any ownership of the 
embankment  

Rape Haw   011KC90230401C06  010/0372  11cPU14.1  Tidal Embankment  5 - 10  4  Following the recommendations made in 
2014 this structure will no longer be 
inspected and is only included here for 
information.  

South Haws – Shelley 
Bars   

011KC90230401C07  010/0373  11cPU14.1  Tidal Embankment  5 - 10  4  The embankment has been undercut at the 
toe of some parts and does not appear to 
form any structured defence. The face of the 
embankment is rutted and part of the length 
has been eroded by movement of HGVs. It is 
recommended that this structure is no longer 
inspected.  
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Tummer Hill Outfall 1 
Carr Lane    

011KC90230301C04  010/0368a  11cPU14.2  Outfall  10 - 20  3  This flood gate is a 300 mm diameter pipe 
which is restricted by mud and silt. The 
condition of the culvert has not been seen 
but there is evidence of satisfactory water 
flow. Dye testing of a ditch on Shearwater 
Crescent in the past has proved water from 
Sandy Gap Lane and the ditch discharges 
here. The flood gate is unable to open fully 
due to the presence of grit but is able to seal. 
A camera survey of the pipe in November 
2013 showed the pipes to be in good 
condition but there was an issue with cross 
contamination that was reported to UU. It 
remains unknown whether any action has 
been taken regarding this.   

Tummer Hill Outfall 2 
Ocean Road    

011KC90230301C04  010/0368b  11cPU14.2  Outfall  10 - 20  3  The flood gate is generally in fair condition 
and although it was cleared of silt once prior 
to previous inspections there is further build 
up. There seems to be very low flow coming 
from the pipe, however UU arranged a 
camera survey in November 2013, the results 
of which showed the pipework to be free, 
running and in good condition. It is unknown 
whether any further surveys have taken place 
since 2013.   
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Tummer Hill Outfall 3 
Westminster    

011KC90230301C04  010/0368c  11cPU14.2  Culvert   10 - 20  3  This is a culvert draining an area of low 
ground on the other side of the road. The 
culvert is unseen but there is evidence that it 
is flowing satisfactorily. The surrounding area 
has become heavily overgrown, obstructing 
the view of the outfall. A previous camera 
survey concluded that this outlet pipe comes 
from a drainage containment tank or 
interceptor installed under ocean road.  

Chapelfield   011KD90250101C04  210/8044  11cPU14.2  Revetment  20 - 50  3  There are small distortions in the baskets but 
they are well packed and free from corrosion. 
Previous repairs to failed baskets are holding 
well. There does appear to be some bulging 
of the structure but this does not appear to 
have deteriorated since the last inspection.  

Promenade North   011KD90250101C06  210/8028  11cPU14.2  Concrete and  
Cobble Revetment  

5 - 10  3  In addition to the numerous repairs that have 
taken place in recent years, further concrete 
pour repairs have been carried out since the 
last inspection. However, there are still areas 
where washout has occurred and further 
repairs are required. Sections of concrete 
overlay have broken loose in places, and now 
lay on the foreshore. There is severe 
cracking, loss of joint material and loss of 
stone from the revetment. Natural ground is 
exposed in a number of locations with signs 
of erosion. There is also vegetation causing 
root damage in the revetment and these 
should be removed. Increased undercutting 
at the toe is also evident in areas.   
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Biggar Dyke  011KC90230301C08  010/0369  11cPU14.2  Tidal Embankment  10 - 20  3  The embankment remains heavily vegetated, 
with small trees growing, and is protected by 
a mature salt marsh. The embankment has 
been flood protection for the road at high 
tide and is not really necessary as an erosion 
defence due to being on the sheltered side of 
the island.  

Low Bank   011KC90230701C02  210/8039  11cPU14.4  Revetment  + 50  2  Vegetation has now become established on 
the foreshore at the toe of the revetment. 
The rock armour remains in good condition. 
Continue annual inspections to monitor for 
any signs of deterioration.  
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White Horse Scar   011KC90230701C03  210/8030  11cPU14.4  Revetment  0 - 5  4  There has been extensive loss of rocks and 
major movement. The Crest has settled below 
an effective height and there are large gaps 
between rocks remaining in the revetment. 
There has been acceleration in erosion of the 
embankment exposing household waste that 
is stored in the historic landfill site located 
behind the embankment. Studies have shown 
that the waste is not contaminated to a 
significant level, but unsightly. Monthly high 
tides have previously been over-topping the 
embankment along the length of the 
revetment.  
Significant remedial work to reinstate rock 
wall material is required if this asset is to be 
effective and an application for the £3 million 
required has previously been submitted to 
the Council’s management team with a minor 
option of carrying out patch repairs over the 
next 3 years for frequent smaller sums. To 
date no works have been carried out.  The 
land is owned by Mr Mulgrew who purchased 
the site in 2002, but it was previously used as 
a landfill tip by Cumbria County Council from 
1974 until 2000. They have previously been 
contacted as the polluters for a response on 
their plans to prevent the material from 
escaping into open waters. It is unknown if 
any action has been taken regarding this.   
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Cow Leys Lane   011KC90230801C02  210/8031  11cPU14.5  Rock Armour  5 - 10  3  Over a number of years this defence has been 
outflanked by erosion and now provides little 
protection. The defence has now collected 
shingle adding to its density. The well 
vegetated grass track behind the revetment 
indicates it is effective at this location. In 
some areas vegetation has become 
established on the foreshore at the toe of the 
revetment.  

Middle Hill Lane   011KC90230801C04  210/8032  11cPU14.5  Rock Armour  5 - 10  4  This defence is located at the lowest point of 
the natural shoreline to prevent further 
erosion of the lowest lying land. The defence 
has not been damaged by the high tides but 
the build-up of shingle behind the defence 
illustrates how easily this defence is being 
over-topped. In the past, on occasions of tides 
over 10m, water has crossed Walney Island at 
this point and flooded the junction of Thorney 
Nook Lane, Carr Lane and Biggar village to a 
depth of over a metre. There has been some 
settlement of the revetment leaving sections 
with gaps and some stones on the foreshore 
but this does not appear to have deteriorated 
significantly since the last assessment. The 
land protected by this defence has not been 
eroded further since the previous inspection.  

Bent Haw Tip   011KC90230801C06  210/8041  11cPU14.5  Rock Armour  5 - 10  4  This embankment retains an old tip previously 
run by the County Borough of Barrow. Shingle 
in front of the embankment has now built up 
and is providing protection to the previously 
exposed material along almost the entire 
length of the defence.   
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Bent Haw   011KC90230801C07  210/8033  11cPU14.5  Rock Armour  0 - 5  4  The revetment is made up of rock armour and 
large stone blocks, with some areas of tipped 
rubble and bricks. Many of the blocks have 
been displaced and there are increasing areas 
of the rocks slipping. At the locations where 
rocks have slipped there is further erosion. 
Missing and slipped rock armour still needs to 
be replenished with quality material. Some of 
the material currently used in the revetment 
is unsuitable for this purpose.   

Walk Haw Scar cobble  011KD90240101C02  210/8034a  11cPU14.6  Cobble and  
Concrete  
Revetment  

5 - 10  3  There is well established vegetation with 
occasionally missing blocks. Small sections 
have some undercutting to the revetment 
toe; however, no urgent repairs are deemed 
necessary at this stage. Vegetation has 
become established on the foreshore in 
places at the toe of the revetment.  

Walk Haw Scar 
concrete   

011KD90240101C02  210/8034b  11cPU14.7  Concrete Sloping 
Revetment  

5 - 10  3  Toe of revetment has become more exposed 
by lowering of foreshore levels at the toe. 
Minor spalling to the poured concrete 
revetment.  

Walk Haw Scar North   011KD90240101C08  210/8035  11cPU14.7  Rock and Concrete 
Revetment  

5 - 10  3  There has been continued vegetation growth 
within the revetment and on the foreshore at 
the toe of the revetment. Small rocks are 
missing from the revetment in places, 
however no repairs are necessary at this 
stage.  

Earnse Bay Fishtail 
Groyne   

011KD90240101C04  210/8036/1  11cPU14.7  Fish Tail Rock 
Groyne  

5 - 10  2  The fishtail groyne is in good condition with 
some minor displacement of rocks. Shingle 
has built up substantially on the southern side 
further reinforcing the groyne. Vegetation is 
establishing itself on the foreshore. The level 
of build-up does not appear to have increased 
significantly since the last inspection.  
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Earnse Bay   011KD90240201C01  210/8036/2  11cPU14.7  Rock Revetment   10 - 20  2  The revetment is made up of rock armour and 
is in very good condition. There has been 
some minor displacement of rock in places; 
however, there is no evidence of significant 
downward sliding or movement of the stone 
at the toe.   

West Shore Park   011KD90240201C02  210/8045  11cPU14.7/8  Rock Revetment   20  2  The previous defence was not maintained by 
the owner and during tidal surges on 5th 
December 2013 and 3rd January 2014 the 
defence and the road it protected where 
washed away. With further tidal surges 
predicted in February and March 2014 a 
temporary defence was reinstated with 
emergency powers. A new rock armour 
defence was installed a couple of years ago, 
and remains in very good condition. The 
defences are temporary as they are due to be 
removed after 20 years to allow for the Park 
owners and residents to develop and 
implement an adaptation strategy in 
conjunction with the Council.   
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Policy Area 11c 15 
Table 13 Barrow-in-Furness District Council Coastal Asset Inspection - SMP Policy Area 11c 15  

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Westfield Point   011KC90250101C04  210/8011  11cPU 15.2  Rock Revetment   10 - 20  3  Sand and shingle foreshore becoming heavily 
vegetated. Mixture of granite and slate rock 
armour layer in good condition protecting toe 
of sea cliff. Upper section of sea cliff heavily 
vegetated and in good condition, some 
sections show subsidence of cliff at crest. 
outfall comprising of concrete head and wing 
walls and a metal flood gate. Hinges in a good 
state or repair allowing flow from outfall.  

Cavendish and  
Ramsden Docks      

011KC90250101C05  210/8012  11cPU 15.2  Sloping Concrete 
Revetment  

10 - 20  3  Concrete render over inward face of 
sandstone block – up to 50% coverage. Some 
sandstone areas have no concrete cover. 
Sandstone blocks and mortar wearing were 
exposed, with blocks displaced in small areas, 
however no repairs are currently required. 
Some small shrubs and vegetation towards 
top of revetment. The coping stones that were 
missing have been replaced since the last 
inspection.    

Sluice gate - set in 
asset    

011KC90250101C05  210/8012a  11cPU 15.2  Sluice  10 - 20  3  Head and wing walls constructed of rendered 
masonry with cast concrete capping. Some 
missing render from wing walls. Seaweed 
build up on outfall but not affecting operation 
of sluice gate. Water flowing freely through 
gate at time of inspection.  

Ramsden Docks        011KC90250101C05    11cPU 15.2  Rock Revetment   10 - 20  3  Unable to inspect during 2016 inspections as 
access restricted to this area of the port.  
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Dock Basin; Cavendish 
& Ramsden Docks  

011KC90250101C05  210/8013  11cPU 15.2  Quay Wall (Steel 
Sheet Piling)  

10 - 20  3  No visible deterioration since previous 
inspection.  

Gate 1 Cavendish & 
Ramsden docks    

011KC90250101C05  210/8014a  11cPU 15.2  Masonry Quay Wall  10 - 20  3  Spalling, cracking and open jointed sections of 
masonry blocks.  

Gate 1 Cavendish & 
Ramsden docks    

011KC90250101C05  210/8014b  11cPU 15.2  Rock Revetment  10 - 20  3  No substantive deterioration since previous 
inspection.  

Gate 1 Cavendish & 
Ramsden docks    

011KC90250101C05  210/8014c  11cPU 15.2  Masonry Quay Wall  10 - 20  3  Approximately 15-20% sandstone masonry 
block spalling and open jointed, with minor 
cracking in masonry visible.  

Belfast Berth  
Cavendish & Ramsden     

011KC90250101C05  210/8014e  11cPU 15.2  Masonry Quay Wall  10 - 20  3  Severe fracturing of wall through full width at 
northernmost point of asset. Failure will not 
affect sea defence but should be referred to 
maintainer regarding stability issues and 
consequent safety of persons in the vicinity. 
Remainder of wall shows fractured and 
perished brickwork but not yet affecting 
stability of asset. 08/05/12: Fracturing at 
northernmost point of asset/FO has 
noticeably worsened.   

Deep Water Berth       011KC90250101C05  210/8015a  11cPU 15.2  Rock Revetment  10  3  Rock revetment covered in places by poured 
concrete and has been added to by tipped 
masonry/rubble. No visible signs of 
deterioration.  

Flood gate - set in asset    011KC90250101C05  210/8015a- 
1  

11cPU 15.2  Flood Gate - Flap 
Valve  

20  1  Flood gate remains in good state of repair, no 
corrosion and water flowing freely.  

Deep Water Berth; 
Barrow docks     

011KC90250101C05  210/8015b  11cPU 15.2  Rock Revetment  10  3  Revetment breaking up in places. Has been 
added to by tipped masonry/blocks. No 
visible signs of deterioration since last 
inspection.  
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Cavendish & Ramsden  
docks      

011KC90250101C05  210/8015c  11cPU 15.2  Revetment  -  3  Sandstone masonry is open jointed with some 
blocks perished or missing. Repointing still 
required to prevent further loss.  

Ramsden Dock Boat 
Club  

011KC90250101C05  210/8015d  11cPU 15.2  Revetment  5  4  Block work held in place by vertical lengths of 
angle iron set in concrete bed. Some angle 
irons are displaced/leaning and supported by 
scaffold bars set into foreshore. Informed by 
boat club member that some sections of the 
wall have had to be rebuilt in recent years as 
a result of storm damage.  

Ramsden Dock Boat 
Club  

011KC90250101C05  210/8015e  11cPU 15.2  Revetment  10  5  Revetment heavily vegetated with area of 
stone work missing. At the southern end of 
the revetment (adjacent to access ramp), a 
temporary defence erected in front of the 
revetment to prevent further damage from 
erosion remains in place.  

Cavendish & Ramsden 
docks      

011KC90250101C05  210/8016  11cPU 15.2  Revetment  -  3  Areas of open jointed masonry where there is 
no concrete covering and minor areas of 
stone loss. Vegetation growth towards the 
top of the revetment, on berm, and to rear of 
footpath.  

BAE Docks     011KC90250101C05  210/8017  11cPU 15.2  Various  -  3  Approx. central 70% of length of asset is not 
a defence asset – shipyard slipway and 
associated sloping areas of open high ground 
to water’s edge.   
Rock armour makes up approx. 15% of asset 
length at south end.   
Raised land makes up approx. 15% of asset 
length at north end.   
No deterioration since last survey.  
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

BAE Cavendish & 
Ramsden docks     

011KC90250101C05  210/8018  11cPU 15.2  Gabion Baskets  -  3  Approx. 50% of length of asset is not a 
defence asset – shipyard slipway and 
associated sloping areas of open high ground 
to water’s edge. Some stone loss from gabion 
baskets, and vegetation build up within some 
baskets. However, there are no visible signs of 
further deterioration since the previous 
inspection. Spalling and cracking to concrete 
wall in front of gabion baskets. Water flowing 
freely out of drainage pipe at time of 
inspection.   

BAE   011KC90250101C05  210/8019  11cPU 15.2  Concrete rubble 
and turf.  

-  3  Approx. 50% of length of asset is not a 
defence asset – shipyard slipway and 
associated sloping areas of open high ground 
to water’s edge. Remaining asset is turf raised 
ground strewn with concrete rubble. No 
visible sign of deterioration since previous 
inspection.   

BAE   011KC90250101C05  210/8020a  11cPU 15.2  Gabion Baskets  -  3  Plastic mesh gabion baskets showing some 
broken mesh and minor stone loss. No visible 
signs of deterioration since previous 
inspection.  
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

BAE   011KC90250101C05  210/8020b  11cPU 15.2  Rock Revetment  -  3  Grouted stone revetment is generally 
condition 3 but an area approx. 5-6m long is 
missing together with substantial erosion of 
earth behind. Aerial photographs from 2000 – 
2009 show this to be circular in plan and no 
change in the size of this area. It remains 
unknown whether this area has been 
excavated or a previous structure removed. 
The southern end of the revetment is showing 
signs of minor undercutting at the toe. 
Approx. 30% of asset length is bounded by a 
concrete sea wall forming a pond - grouted 
stone revetment continues around the back 
of the pond. Spalling and cracking is evident 
within the Sea wall.   

Former BAE West Shop    011KC90250101C15  210/8021  11cPU 15.2  Revetment  5 - 10  4  Toe constructed of rubble rock and 
consolidated slag. Some pitching missing to 
limestone revetment mainly towards top of 
slope. The top of the revetment has lost 
significant stone which is now laying on the 
foreshore in front of the revetment toe. There 
are increased areas of subsidence of the 
embankment due to lack of stability at the 
top of the cliff. A land stability survey is still 
required to ascertain the appropriate 
measures required to stabilise the cliff.    
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

North of Jubilee Bridge     011KD90250101C07  210/8022  11cPU 15.2  Vertical Concrete 
Sea Wall  

10 - 20  3  There is some undercutting of a connecting 
ramp / revetment and also what appears to 
be a significant land tip of bricks. The primary 
structure of concrete wall is in generally good 
condition apart from some spalling at the toe. 
However, there are areas of transverse and 
longitudinal cracking within the concrete wall.  

Boat Club        011KD90250101C07  210/8022a  11cPU 15.2  Patchwork 
Revetment and  
Vertical Sea Wall  

10 - 20  3  This is a low erosion area but slow 
deterioration of small sections of the 
patchwork construction is evident, however 
there has been no increase in deterioration 
since the previous inspection. The site is 
owned by the boat club and a contact is to be 
established to notify of recommendations of 
repairs. It is still unknown if any action has 
been taken regarding this.   

Fishing trawler site       011KD90250101C07  210/8022b  11cPU 15.2  Vertical Masonry 
Sea Wall  

10 - 20  3  This is a low erosion area and so it is 
recommended that annual reviews are 
undertaken to monitor any deterioration. 
There are no visible signs of deterioration 
since the previous inspection. The toe is 
heavily vegetated making thorough 
investigation difficult and there is some 
spalling of the sandstone. All joints appear in 
good order with only a few minor cracks at 
corners. There is some minor spalling to the 
copings on the top of the sea wall.   
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Warping pier  011KD90250101C07  210/8022c  11cPU 15.2  Rock Mattress  10 - 20  3  This section is a stone revetment with wire 
covering. Deterioration since this asset was 
first inspected appears to be minimal. There 
is some undercutting to the side of the 
mattress but this has not deteriorated since 
the previous inspection. The toe is heavily 
corroded and the cages appear deflated 
leading to the conclusion that there has been 
significant settling and loss of material even 
though the wire is in good condition. The top 
of the revetment is becoming well vegetated.  
Continue to monitor annually.   

Jubilee Bridge to Crook  
Scar  

011KD90250101C08  210/8023  11cPU 15.2  Vertical Masonry 
Sea Wall  

10 - 20  3  This area includes a couple of flap valves that 
both had significant pitting of the flaps, 
hinges where either rusted or covered in 
vegetation but free water flow was achieved. 
The wall is in generally good condition overall, 
however there is spalling of the masonry and 
missing pointing in places. At the northern 
corner of the wall there is an approximate 
2m² section where the masonry facing has 
broken away. Increased seaweed collection at 
the toe made it difficult to assess the 
condition in certain areas.   

Crook Scar        011KD90250101C09  210/8024  11cPU 15.2  Vertical Masonry 
Sea Wall  

10 - 20  3  The wall is largely clear of vegetation and only 
small sections of mortar lost. The flap valve is 
heavily pitted but the hinges are new and free 
moving. There is some evidence that water is 
penetrating behind the wall at high tide and 
the water then flows out through cracks in 
the mortar as the tide goes out.   
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Hindpool         011KD90250101C10  210/8025  11cPU 15.2  Gabion Baskets  10 - 20  3  Some of the gabion baskets are collapsed, 
with vegetation established within the 
baskets in areas. The tide line shows that 
these baskets do submerge at high tides and 
work to refill them is recommended. It 
appears no remedial work has been carried 
out to date.  

Lowsy Point        011KD90260101C02  210/8038  11cPU 15.2  Rock Revetment  10 - 20  4  The condition of the revetment has not 
deteriorated since the previous inspection. A 
scheme to reinstate the land and Marram 
grass has been drafted by the National Trust, 
the landowners, following the significant 
erosion close to the properties as a result of 
the overtopping of the revetment prior to the 
2014 survey. Following the precedent of 
financial contributions, the residents have 
been asked to contribute to the bid before 
the work is to be ordered. To date no works 
have currently been undertaken.   

Marsh Street Askham  011KD90260401C02  210/8040  11cPU 15.2  Rock Revetment  10 - 20  3  The rock armour revetment has a couple of 
spaces where rocks have slipped and need 
moving back to their original position but 
stones are otherwise densely packed. The 
mud flat foreshore level has dropped 
exposing the foundational Geotextile fabric, 
and in areas this material is damaged, 
exposing the smaller stone beneath. The 
erosion at either end of the revetment: 3m at 
either end, shows no major sign of 
deterioration since the previous inspection. 
There is still over 50m of scrub land to go until 
the nearest residences are affected. 
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Hindpool North        011KD90250101C11  210/8026  11cPU 15.3  Gabion Baskets & 
Flap Valve  

10 - 20  3  The gabion baskets remain heavily covered in 
vegetation as in previous assessments, 
making it difficult to accurately assess their 
condition. The cage shape and condition of 
visible wire is generally good. Data quality 
score is to be reduced because of lack of 
visibility. As in previous inspections, the flap 
valve is pitted but the hinge remains clean 
and moves freely. There is a sapling above the 
flap valve that continues to grow. This should 
be removed to avoid damage from root 
growth. 

Ormsgill         011KD90250101C11  210/8027  11cPU 15.3  Rock Revetment  10 - 20  3  There is some subsidence on the cliffs above 
the revetment but the revetment structure 
itself remains sound. Increasing amounts of 
seaweed collecting at tide line making it 
harder to assess the revetment, particularly 
the toe.  

 

Table 14 Environment Agency Coastal Asset Data - SMP Policy Area 11c 15 

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Cavendish Dock  011KD90270301L09  -  11cPU15.2  Quay wall  -  4  n/a  
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Policy Area 11c 16 
Table 15 South Lakeland District Council Coastal Asset Inspection - SMP Policy Area 11c 16  

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

From Barrows 
defence to access 
track  

011KD90270101C02  -  11cPU16.4  Railway embankment  10 - 20  
  

3  Railway embankment fronted by a 
number of elements along the length of 
the asset. The channel side consists of 
saltmarsh crossed by several drainage 
channels visible along its length. Rock 
armour lines the toe of the exposed 
face of the earth embankment and 
adjacent to the crest. The exposed face 
of the rock armour is in poor condition, 
with poor structural integrity identified. 
A vertical wall, visible at the crossing 
point is in poor condition, where failure 
of the wall in part has exposed voids 
beneath the wall. The crest and 
landward face of the earth 
embankment are in fair condition. It 
was noted that the marsh on the 
landward side of the railway was 
saturated.  
 

Access track to south 
of Sand Side  

011KD90270201C01  -  11cPU16.4  Railway embankment  10 - 20  
 

3  The channel side is saltmarsh with 
several drainage channels visible. The 
sloped wall is in poor condition with 
large holes visible in the concrete 
encasing exposing the underlying stone 
material at several places. Safety railing 
to prevent access to the railway has 
failed, with steel post foundations 
failing. Rock armour is in fair condition, 
with some rock movement visible. The 
crest and landward face of the vertical 
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wall located adjacent to the railway are 
unseen due to railway access 
restrictions. The drainage ditch on the 
landward side is in good condition. It 
was noted that the marsh on the 
landward side of the railway were 
saturated.  
 

South of Sand Side to 
Kirby Pool 

011KD90270201C08  -  11cPU16.5  Railway embankment  10 - 20  
 

3  The channel side transitions from 
saltmarsh in the east to sandy cliffs in 
the west, at Duddon Sands. The earth 
embankment is in fair condition, while 
the vertical wall is in good condition. 
The rock armour placed along the crest 
of the earth embankment is in poor 
condition, with rock movement visible.  
 

Kirkby Pool to bend in 
road  

011KD90270201C09  -  11cPU16.6/7  High ground  20 - 50  
 

3  Cliffing of channel side present as 
Kirkby Pool channel meanders. Channel 
side then changes to saltmarsh and 
vegetation (reeds) that provides good 
protection to high ground.  
 

Bend in Road to 
Galloper Pool 

011KD90270201C10  -  11cPU16.7  Railway embankment  10 - 20  
  

3  Exposed faces of earth embankment 
and vertical wall are in good condition. 
Crest and landward faces of earth 
embankment and vertical wall are 
unseen due to railway access 
restrictions. Berm/road is in good 
condition.  
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Galloper Pool to 
Shallow Crag 

011KD90270201C11  -  11cPU16.7  Wall 10 - 20  
 

3  Exposed faces of earth embankment 
and vertical wall are in good condition. 
Crest and landward faces of earth 
embankment and vertical wall are 
unseen due to railway access 
restrictions. Berm/road is in good 
condition.  
 

Shallow Crag to  
Railway Embankment  

011KD90270201C12  -  11cPU16.7  High ground  20 - 50  
 

3 Channel side and high ground in fair 
condition. Both elements are shallow in 
slope and well vegetated. Walls along 
the perimeter of housing located along 
the asset are in good condition.  
 

Shallow Crag to 
Foxfield Viaduct  

011KD90270201C13  -  11cPU16.7/8  Railway embankment  10 - 20  
 

3  Railway embankment largely unseen 
due to railway access restrictions and 
dense vegetation obstructing view. 
Drainage channels visible in channel 
side saltmarsh but this is well vegetated 
and therefore will provide sufficient 
protection to higher ground.  
 

Haverigg Outer 
Barrier  

011KD90280301C02  7902a  11c PU 16.12 Rock and Concrete Block 
Revetment  

20 - 50  2 The rock revetment appears to be 
structurally sound however toe 
conditions have not been ascertained. 
The size of the concrete blocks 
(estimated weight 20-25 tonnes) means 
they are unlikely to be moved under 
storm conditions.   The structure is in 
reasonable condition for its age. Overall 
condition is 2, Good.  
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Table 16 Network Rail Coastal Assets - SMP Policy Area 11c 16 

Railway_ID Description Owner Primary_Material Notes 

W351300 DUNNERHOLME EMBANKMENT Network Rail (CE-Struct) WALL - Other N/A 

W361060 SOUTERGATE MARSH EMBANKMENT (1) Network Rail (CE-Struct) NO PRIMARY MATERIAL SOUTERGATE MARSH EMBANKMENT 
SOUTH 

W361440 SOUTERGATE MARSH EMBANKMENT (2) Network Rail (CE-Struct) Unknown SOUTERGATE MARSH EMBANKMENT 
(NORTH). From Grid Ref: 321852, 
480486 To Grid Ref: 322089,481574. 

W370900 LIDGE GATE WALL Network Rail (CE-Struct) Unknown LIDGE GATE WALL. (AY, 21 MAY 2014) ST 
OS and FN OS is at track mileage. The 
extent of the defence relates to track 
mileage coverage, it is not an actual 
length of the defence. NGR ST; E 322089, 
N 481573. NGR FN; E 322232, N 481860. 

W371250 SANDSIDE MARSH EMBANKMENT Network Rail (CE-Struct) Unknown N/A 

W380400 HEAD CRAGG MARSH EMBANKMENT Network Rail (CE-Struct) Unknown N/A 

W400000 ANGERTON MARSH EMBANKMENT Network Rail (CE-Struct) Unknown N/A 

W400550 FOXFIELD MARSH EMBANKMENT Network Rail (CE-Struct) Unknown N/A 

W401530 FOXFIELD VIADUCT AND APPROACHES Network Rail (CE-Struct) Unknown N/A 

W441300 SALTHOUSE POOL EMBANKMENT Unknown Unknown N/A 
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Table 17 Environment Agency Coastal Asset Data - SMP Policy Area 11c 16 

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Greety Gate  011KD90270301L09  -  11cPU16.8  Embankment  -  4  n/a  

Millom Embankment  011KD90270301C01  -  11cPU16.8  Embankment  -  3  n/a  

Millom Embankment  011KD90270301C02  -  11cPU16.8  Embankment  -  3  n/a  

Embankment south of 
Green Rd Station  

011KD90270301C03  -  11cPU16.9  Embankment  -  3  n/a  

Millom Embankment  011KD90270301C04  -  11cPU16.9  Embankment  -  3  n/a  

Millom Embankment  011KD90270301C05  -  11cPU16.9  Embankment  -  3  n/a  

Millom Embankment  011KD90270301C06  -  11cPU16.9  Embankment  -  3  n/a  

Millom Embankment  011KD90270301C07  -  11cPU16.9  Embankment  -  3  n/a  
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Policy Area 11d 1 
Table 18 Copeland Borough Council Coastal Asset Inspection - SMP Policy Area 11d 1 

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Haverigg  011KD90280401C02  7902 11d PU 1.1  Rock Revetment  20 - 50  2 There is a large rock revetment here offering 
protection to the toe of the dune, the defences 
are in good condition with no signs of damage. 
The defences on the west side of the discharge 
of Haverigg Pool serve a dual function of 
preventing the discharge of the pool from 
moving westwards, along with the vertical 
training structure and preventing erosion of 
the greensward.  The protection to the toe of 
the dunes, which are low in elevation, does not 
appear to be active under normal conditions 
but may play a role in preventing dune toe 
erosion in storms.  Overall condition is 2, Good.  

Hartrees Hill (Silecroft)  011KD90290401C03  7903 11d PU 1.3  Gabion Wall  Oct-20 3 Gabion walls protect individual properties and 
have been amended little by little over time. 
There have been no significant changes since 
monitoring began other than some minimal 
slumping of cliffs in localised areas in winter 
2004/2005. Overall condition is 3, Fair.  

Whitehaven South 
Beach  

011KE90370301C04  7934  11d PU 1.4  Gabion 
Baskets/Wall  

0 - 5  5  Gabion wall is no longer in place as not robust 
enough to withstand conditions in this area.  
Overall condition = 5 Poor/Failed.  

Disused Mine at 
Arrowthwaite  

011KE90370301C02  7933  11d PU 1.2  Vertical Masonry 
Sea Wall  

10 - 20  4  There is a vertical masonry wall at the bottom 
of the cliff which is no longer accessible since 
a cliff slip in 2011/2012. As the defence has 
not been surveyed for a number of years the 
condition has gone from 3 (Fair) to 4 (Poor) 
following EA procedure.  
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Policy Area 11d 2 
Table 19 Copeland Borough Council Coastal Asset Inspection - SMP Policy Area 11d 2 

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Stubb Place, Bootle 
(Marshside Cottages)  

011KD90300201C02  7906 11d PU 2.1  Gabion Wall  10 - 20 4 The defences are in poor condition and 
generally not suitable for the exposure 
conditions applying. In Dec 2011, the Pendine 
blocks collapsed along much of their length. 
The blocks were reformed and replaced in 
Sept 2012. Winter storms of 2013/14 caused 
further damage to the blocks and completely 
destroyed central access ramp. Clay was 
brought in as infill for the blocks, , this has 
subsequently been washed away at the 
southern end and centre of the frontage. The 
last inspection identified a few blocks 
displaced on the foreshore. Overall condition 
is 4, Poor.  
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Policy Area 11d 3 
Table 20 Copeland Borough Council Coastal Asset Inspection - SMP Policy Area 11d 3 

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Whitehaven North 
Beach  

011KE90390101C03  7936 11e PU 2.1   Rock Revetment  20 - 50  3 The defence is a rock revetment which is 
founded straight on compacted beach 
material rather than bedrock. Infill remedial 
work was carried out in 2010. There are 
displaced toe rocks at the northern end as 
well as a slipway which shows evidence of 
having been undermined however the 
majority of the defence is in good condition. 
The overall score is 3 Fair.  

Roman Fort to 
Ravenglass*  

011KD90310101C04  7910 11d PU 3.1  Masonry Stone 
Walls  

10 - 20  4 These defences have been breached allowing 
the cliff behind to be eroded.  Remaining 
sections of the defence are in a poor 
condition. The foreshore is largely sheltered 
from significant wave activity, appears to be 
generally stable but vulnerable to movement 
during storms. There was some slumping of 
cliff material in 2005. Overall condition is 4, 
Poor.  

Brighouse to Roman 
Fort, Ravenglass*  

011KD90310101C03  7909 11d PU 3.1   Rock Revetment  20 - 50  2 Rock armour placed in three separate location 
(approx. 100 metres in length individually) 
and all in very good condition in the year 
2016. No noticeable defects present on 
underpass/outfall. Overall condition 2, Very 
Good.  

Ravenglass 2  011KD90310201C01  7912 11d PU 3.2  Rock Armour Block 
Wall  

20 - 50  2 Large roughly cut boulders forming sea wall. 
The defences are in good condition with no 
obvious signs of distress. Grassed area behind 
doesn’t appear to have been unduly affected 
by tide or wave action. Overall condition 2, 
Good.  
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Ravenglass 1  011KD90310201C02  7911 11d PU 3.2  Vertical Property 
Walls  

20 - 50  3 Defence consists of various properties. The 
walls are in variable condition but appear to 
offer a generally low level of protection to 
spray overtopping during extreme events. 
Overall condition is 3, Fair.  

Ravenglass to Low 
Saltcoats  

011KD90310201C03  7913 11d PU 3.3  Masonry Sloping 
Revetment  

20 - 50  3 Masonry stone revetment around estuary. 
The structure is in reasonable condition for its 
age with only minor maintenance likely to be 
required in the short term – patching, joint 
filling etc. Overall condition is 3, Fair.   

 
Table 21 Network Rail Coastal Assets - SMP Policy Area 11d 3 

Railway_ID Description Owner Primary_Material Notes 

W560880 ESKMEALS VIADUCT AND APPROACHES Network Rail (CE-Struct) Unknown N/A 

W561300 RIVER ESK PITCHING Network Rail (CE-Struct) Unknown RIVER ESK PITCHING. East and West 
pitching from 56.1300 to 56.1600. 
Defence extent in relation to downline 
track mileage from 56.1300 to 56.1600 
(300 yards). 

W570520 WALLS BRIDGE EMBANKMENT Network Rail (CE-Struct) Unknown N/A 

W580070 RAVENGLASS VIADUCT AND APPROACHES Network Rail (CE-Struct) Unknown N/A 

W580400 RIVER MITE PITCHING Network Rail (CE-Struct) Unknown N/A 
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Policy Area 11d 5 
Table 22 Copeland Borough Council Coastal Asset Inspection - SMP Policy Area 11d 5 

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Seascale Shore Car Park  011KD90330101C02  7917 11d PU 5.1  Gabion Wall  10 - 20 3 There is a gabion wall along some sections of 
coastline and some rock protection along 
others. Sparse vegetation growing in gabions, 
this is not affecting the condition of the 
element. Overall condition is 3, Fair.  

Seascale 1  011KD90320101C03  7915 11d PU 5.1  Concrete 
Revetment  

10 - 20 3 The concrete revetment is in fair condition 
with only minor defects but is susceptible to 
damage from lowering beach levels and 
potential outflanking from erosion of 
unprotected cliffs to the south. Spalling 
repaired in 2013 however more works 
required as of 2014. Overall condition is 3, 
Fair.  

South of Seascale  011KD90320101C02  7914 11d PU 5.1  Masonry Wall   0 5 Defences consist of collapsed masonry wall 
offering no protection to the soft cliffs 
behind. Overall condition is 5, Very 
Poor/Failed.  

Seascale 2  011KD90330101C01  7916 11d PU 5.1   Concrete Sea Wall   5 - 20 3 Concrete sea wall with masonry rear wall. FI 
and berm of concrete wall under 
maintenance at inspection. Face of concrete 
wall exposed with rebar showing but under 
maintenance to improve condition. Soil being 
deposited on Berm to fill cracks. Soil also 
being deposited on rock armour adjacent to 
toe of concrete wall. Overall condition is 3 
Fair. 

Sellafield Station*  011KD90330401C05  7921 11d PU 5.3   Rock Revetment  20 - 50  3 A large rock revetment defends the nuclear 
plant and train line. There are a few displaced 
toe blocks. The overall condition of the 
structure is 3, Fair.  
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Nethertown 2  011KD90330401C05  7925 11d PU 5.5  Natural Cliff  20 - 50  3 No backshore defences over most of 
promontory but cliff vulnerable to on-going 
erosion and setback. Defences on north side 
are largely informal and ad-hoc and whilst 
they prevent erosion to a degree they are 
vulnerable to terminal erosion and 
overtopping causing erosion and slippage of 
the cliff behind.  
The foreshore is extremely mobile across the 
whole of this frontage and is vulnerable to 
movement and draw-down during storms, 
particularly on the south side of the 
promontory. Foreshore levels on the north 
side of promontory are lower.  No significant 
change between 2002 to 2017 

Nethertown 1  011KD90330401C03  7924 11d PU 5.5  Vertical Property 
Walls  

20 - 50  3 The properties and pathway are in fair 
condition and have not changed since the last 
survey. Overall condition is 3, Fair.  

Nethertown Shore Car 
Park  

001KD90330401C03  7923 11d PU 5.5  Concrete Slabbing  10 - 20 4 The concrete slabbing has failed along most 
of this section although the slabs are still 
offering some protection to the carpark. 
Overall condition is 4, Poor.  

Braystones to 
Nethertown*  

011KD90330401C01  7922 11d PU 5.5  Natural Cliffs and 
Various Defences  

20 - 50  3 There are various defences within this 
section. In the north, there are sections of 
revetment protecting the railway which are in 
good condition. In 2012 the wing walls of a 
culvert running under the railway collapsed; 
this was repaired in 2014. There are several ' 
made' defences comprising of gabion baskets 
and shingle berms in various levels of repair. 
Several houses have been destroyed in storm 
over recent years and have been rebuilt each 
time. The overall condition is 3, Fair.  
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Table 23 Network Rail Coastal Assets - SMP Policy Area 11d 5 

Railway_ID Description Owner Primary_Material Notes 

W630675 CALDER VIA AND APPROACHES Network Rail (CE-Struct) Unknown N/A 

W630731 SELLAFIELD PITCHING Network Rail (CE-Struct) Unknown N/A 

W650300 BRAYSTONES EMBANKMENT Network Rail (CE-Struct) WALL - Stone N/A 

W670350 NETHERTOWN-ST BEES SEA WALLS Network Rail (CE-Struct) Unknown NETHERTOWN-ST BEES SEA WALLS. 
(AY, 27 JUL 2015) End Mileage extent 
revised from 69.0700 to 69.0798. 

W630675 CALDER VIA AND APPROACHES Network Rail (CE-Struct) Unknown N/A 
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Policy Area 11d 6 
Table 24 Copeland Borough Council Coastal Asset Inspection - SMP Policy Area 11d 6 

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Seacote Hotel St Bees 1  011KD90340101C03  7930 11d PU 6.1  Rock Revetment  20 - 50  3 The rock revetment is in a good condition 
with no rocks displaced. A large fringing 
beach has formed in front of the defence. 
Despite the presence of the revetment the 
cliffs are still subject to erosion and there is 
outflanking of the southern end of the 
defence beginning to occur. Overall condition 
is 3 Fair.   

St Bees Golf Course  011KD90340101C02  7929 11d PU 6.1  Natural Cliff  20 - 50  3 Private frontage – Periodically unstable cliff 
face at multiple locations.  

St Bees  011KD90350101C02  7932 11d PU 6.2  Concrete Sea Wall, 
River Outfall for the 
River Beck and 
Wooden Groynes.   

20 - 50  3 The sea wall is periodically overtopped and 
covered in shingle however is otherwise 
performing well. There are a few shrinkage 
cracks apparent along the sea wall. The 
wooden groynes are missing several planks 
but are being left to see whether they are 
really necessary to hold the beach in place.  
Groyne maintenance last occurred in 2003 
and 2004. Overall condition is 3 Fair.  

Seacote Hotel St Bees 2  011KD90350101C01  7931 11d PU 6.2  Concrete Sloping 
revetment, rock 
armour (cliff 
stabilisation) & 
wooden groynes  

20 - 50  3 The concrete sloping revetment is in good 
condition with some expansion cracks. The 
groynes are in a dilapidated condition. Last 
year (2016) some rock protection was added 
to the top of the concrete sloping revetment 
as a cliff stabilisation measure. This has 
worked relatively well with severe bank 
erosion and undercutting producing unstable 
cliff in areas lacking the rock protection. 
Overall condition is 3 Fair.  
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Policy Area 11e 2  
Table 25 Copeland Borough Council Coastal Asset Inspection - SMP Policy Area 11e 2  

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Whitehaven North 
Beach  

011KE90390101C03  7936  11e PU 2.1   Rock Revetment  20 - 50  3  The defence is a rock revetment which is 
founded straight on compacted beach 
material rather than bedrock. Infill remedial 
work was carried out in 2010. There are 
displaced toe rocks at the northern end as 
well as a slipway which shows evidence of 
having been undermined however the 
majority of the defence is in good condition. 
The overall score is 3 Fair.  

Whitehaven Harbour  011KE90390101C02  7935 11e PU 2.1   Vertical Masonry 
Sea Wall  

20 - 50  3 Vertical masonry sea wall which is in good 
condition. Coping stones were replaced in 
Spring 2014 after the 2013/2014 storms. No 
changes from year to year. Overall score is 3 
Fair.  

Redness Point to 
Parton*  

011KE90390101C05  7938 11e PU 2.2  Vertical Masonry 
wall, some sections 
with added toe 
protection  

20 - 50  3 The primary defence is a Victorian masonry 
sea wall which has some added toe 
protection in the form of rock armour and 
concrete sloping revetment. Repairs to the 
concrete toe protection were undertaken in 
2007 and additional rock armour toe 
protection was added to the wall in 2010. 
Network Rail also carried out repairs to the 
southernmost arch on the north side of 
Redness Point. In the most recent asset 
inspection it has been recognised that there 
has been loss of mortar and honey combing 
to the wall. Overall score of 2/3 Good/Fair.  
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Whitehaven North 
Beach to Redness  

011KE90390101C04  7937 11e PU 2.2  Vertical Masonry 
Sea Wall  

20 - 50  3 The defence here is a continuation of the 
defence above without toe protection. Minor 
remedial works were carried out to Network 
Rail wall in 2007 and an additional concrete 
apron was added at the Redness Point 
interface in 2007. There is plenty of mortar 
missing from in between masonry block, 
therefore the overall condition is 3 Fair. 

Parton  011KE90400101C02  7938a  11e PU 2.3  Rock Revetment  20 - 50  3 The primary defence is comprised of a rock 
revetment with a splash wall (secondary 
defence) erected by the Environment Agency 
in 2015. The beach levels are showing a 
longterm trend of erosion at the north of the 
defence although beach levels here are 
currently sufficient. There are a few rocks 
dislodged, resulting in the overall score of 3 
Fair.  

 
Table 26 Allerdale Borough Council Coastal Asset Inspection - SMP Policy Area 11e 2 

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Copperas Hill South*  011KE90400301C02  7801 11ePU2.5  Masonry wall  10 - 20 4 Small masonry wall with some various rock 
toe protection added in 2008-2011 and 2014 
by Network Rail. The northerly part of the 
structure failed in 2006.   

Copperas Hill  011KE90400301C03  7802 11ePU2.5  Man-made cliff 
with timber 
groynes  

20 - 50  3 Dilapidated groynes fronting artificial slag 
cliffs. No evidence of erosion over past year.  
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Bellaport Marina South  011KE90410101C01  7803/1  11ePU2.5  Vertical sea wall 
and sloping 
revetment  

10 - 20 4 Sea wall and revetment fronting artificial slag 
cliffs. Dilapidated timber groynes and 
damaged gabion baskets present which are 
no longer protecting the cliffs behind them. 
Evidence of erosion from asset condition 
reports.  

Bellaport Marina North  011KE90410101C07  7803/2  11ePU2.5  Vertical sea wall 
and sloping 
revetment, gabion 
baskets and rock 
protection.  

10 - 20 4 The frontage comprises a mix of defences in 
varying conditions. The toe of the concrete 
sloping revetment is exposed and at risk to 
undermining. Dilapidated groynes present. 
Emergency works carried out last year, 
pouring concrete over missing section of 
gabion baskets.  

Harrington South Pier  011KE90410101C08  7804/2  11ePU2.6  Vertical masonry 
wall  

10 - 20 3 Masonry blockwork in generally fair to good 
condition with some pointing of open 
blockwork required.   

Harrington Harbour  011KE90410101C09  7804/3  11ePU2.6  Vertical quay walls  20 - 50  3 Some pointing of open blockwork required 
and concrete repairs required. Concrete edge 
crest beam constructed around inner basin in 
2012. Pier between inner and outer harbour 
in poor condition. Dredged material recycled 
to Harrington Station to provide beach 
protection.  

Harrington North Pier  011KE90410101C05  7805 11ePU2.6  Rock breakwater  20 - 50  2 Armour stone in good condition.  

Harrington Station  011KE90410101C06  7806 11ePU2.7  Beach  N/A  3 Beach notably increased in height since 
previous inspection, with manmade cliff not 
visible along entire length of asset.  

Salterbeck  011KE90410201C02  7807 11ePU2.7  Slag embankment.  0 - 5  4 Erosion of slag moulds and embankment 
ongoing with sections liable to breaching in 
next 5 years. Severe erosion during 
2013/2014 winter storms. In the past year a 
small section of sea wall has collapsed which 
led to increased erosion of the bank behind.  
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Salterbeck North to The 
Howe  

011KE90410301C01  7808 11ePU2.7-
2.8 

Man-made cliff  N/A  3 Slag cliff frontage, interspersed with 
individual lengths of defences. Slag of varying 
hardness with variable susceptibility to 
erosion in different sections. Later slag tends 
to be more resistant. Cliff erosion 
experienced over past year. 2017 inspection: 
Slag cliffs vertical in gradient and unstable in 
isolated areas with recent fallen debris visible 
on beach. Foreshore very shallow in gradient. 

Salterbeck North To 
The Howe  

011KE90410201C03  7808 11ePU2.7-
2.9  

Man-made cliff N/A 3 Slag cliff frontage, interspersed with 
individual lengths of defences. Slag of varying 
hardness with variable susceptibility to 
erosion in different sections. Later slag tends 
to be more resistant. Cliff erosion 
experienced over past year.  
2017 inspection: Slag cliffs vertical in gradient 
and unstable in isolated areas with recent 
fallen debris visible on beach.  Foreshore very 
shallow in gradient.  
 

Corus Steelworks 1  011KE90410301C02  7809 11ePU2.8  Rock armour  10 - 20 4 Dilapidated toe piling wall with mixture of 
armour rock and broken concrete in generally 
poor condition. Slag cliff behind exposed.  

Corus Steelworks 2  011KE90410301C03  7810 11ePU2.8  Vertical sea wall  10 - 20 4 Vertical concrete wall fronting slag deposits 
with abraded face exposing rebar and 
numerous cracks and spalls. Enlarged hole 
observed in 2012 was repaired in 2015. 2017 
inspection recorded 'very unstable crest with 
construction work taking place adjacent to 
asset.'  

Corus Steelworks 3  011KE90410301C04  7811 11ePU2.8  Rock revetment  10 - 20 3 Rock revetment in varying conditions, overall 
fair.  
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

The Howe 1  011KE90410301C06  7812 11ePU2.9  Rock revetment  10 - 20 2 New rock revetment has been placed in front 
of German Arch (553) since previous 
inspection. All in good condition.  

The Howe 2  011KE90410301C08  7813 11ePU2.9  Rock revetment  10 - 20 2 Intermittent section of variable condition rock 
armour revetment.  

The Howe 3  011KE90410301C10  7814 11ePU2.9  Rock revetment  10 - 20 3 Longer length of rock armour revetment 
providing protection to local access paths and 
open space land.  Some disruption to armour 
stone with original bull head rail toe piling 
missing across majority of frontage. Evidence 
of overtopping of crest having taken place. 
Rock armour peters out at northern end of 
frontage merging into shingle bank.  

Workington 
West/South Pier  

011KE90410301C11  7815 11ePU2.11  Rock groyne  20 - 50  3 Terminal groyne/breakwater constructed 
from a mixture of rock armour and cubic 
precast concrete blocks.  Structure is in good 
condition but concrete footpath along the top 
showing signs of weathering.  

 
Table 27 Network Rail Coastal Assets - SMP Policy Area 11e 2 

Railway_ID Description Owner Primary_Material Notes 

W00880 BRANSTY-PARTON SEA WALLS Network Rail (CE-Struct) Unknown BRANSTY-PARTON SEA WALLS 
Mileage change from report ID 31748, 
exam ID 2140241. 
Start mileage change from 0.0880 to 
0.0435. End mileage change from 1.0640 
to 1.0630. 

W10640 PARTON STATION SEA WALLS Outside Party NO PRIMARY MATERIAL All exams now to be visual only as 
maintained by Local Authority. Start 
mileage changed from 1.0640 to 1.0600. 
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W11550 PARTON-HARRINGTON SEA WALLS NO 1 Network Rail (CE-Struct) Unknown PARTON-HARRINGTON SEA WALLS NO 1. 
(AY, 14JAN2016) End mileage change 
from 2.0500 to 2.0800.  

W20500 PARTON-HARRINGTON SEA WALLS NO 2 Network Rail (CE-Struct) Unknown PARTON-HARRINGTON SEA WALLS NO 2. 
Extent of defence in relation to track 
mileage covers from 2.0870 to 2.1118. 

W21050 PARTON-HARRINGTON SEA WALLS NO 3 Network Rail (CE-Struct) Unknown PARTON-HARRINGTON SEA WALLS NO 3. 
Start mileage change from 2.1050 to 
2.1118. 

W30000 PARTON-HARRINGTON SEA WALLS NO 4 Network Rail (CE-Struct) Unknown PARTON-HARRINGTON SEA WALLS NO 4 
(AY, 21AUG2014) Current examination 
mileage extent is from 3.0000 to 3.0368. 
Revise end mileage from 3.0150 to 
3.0368. 

W30150 PARTON-HARRINGTON SEA WALLS NO 5 Network Rail (CE-Struct) WALL - Stone PARTON-HARRINGTON SEA WALLS NO 5. 
Actual extent in relation to track mileage 
is between 3.0368 and 3.1753. 

W41300 MOSS BAY BRANCH EMBANKMENT Outside Party Unknown N/A 

W61700 HEAD OF WORKINGTON HARBOUR Network Rail (CE-Struct) Unknown N/A 

W70280 DERWENT VIA AND APPROACHES Network Rail (CE-Struct) Unknown N/A 

W00880 BRANSTY-PARTON SEA WALLS Network Rail (CE-Struct) Unknown BRANSTY-PARTON SEA WALLS 
Mileage change from report ID 31748, 
exam ID 2140241. 
Start mileage change from 0.0880 to 
0.0435. End mileage change from 1.0640 
to 1.0630. 
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Policy Area 11e 3 
Table 28 Allerdale Borough Council Coastal Asset Inspection - SMP Policy Area 11e 3 

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

North of Workington 
Pier  

011KE90420101C01  7816 11ePU3.1  Vertical sea wall 
and rock armour.  

10 - 20 3 Vertical concrete sea wall with concrete and 
armour toe. Wall in fair condition with some 
surface defects buy not under any apparent 
distress.  

North Side Cliff  011KE90420101C08  7817 11ePU3.1  Man-made cliffs  N/A  3 Unprotected slag and tipped cliffs. No asset 
inspection for the past four years due to 
access restrictions - after 5 years the asset 
becomes 4, Poor from EA guidance.  

North Side 1  011KE90420101C02  7818 11ePU3.1  Concrete 
sloping/stepped 
revetment and with 
gabion rear wall.  

5 - 10 4 Dilapidated stepped/sloping concrete 
revetment supplemented with gabion rear 
wall, providing protection to a historic landfill 
site. Failure of the wall occurred at the 
southern end of the site in 2012 with ongoing 
emergency repairs since then.  

North Side 2  011KE90420101C03  7819 11ePU3.1  Concrete sloping 
revetment and 
gabion rear wall.  

0 - 5  4 Precast slabs have broken away on sections of 
the face and apron and the concrete at the 
foot of the grass banking has eroded in large 
sections. The centre of the unit is worst 
condition where the beach levels are lowest.  

North Side 3  011KE90420101C04  7820 11ePU3.1  Stepped revetment  10 - 20 3 Rock armour placed along toe of slag cliff 
offering some protection from erosion. 
Outfall is built upon box gabions with seaward 
end undermined.  

Oldside 1  011KE90420101C05  7821 11ePU3.1  Concrete and rock 
revetment with 
concrete groynes  

10 - 20 3 Generally stepped revetment is in good 
condition however concrete around slipway 
and groynes is in poor condition. Iron rebar 
exposed around the edge of one of the 
outfalls providing a HSE issue.  
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Oldside 2  011KE90420101C06  7822 11ePU3.1  Rock armour  10 - 20 3 Rock armour placed along toe of slag cliff 
offering some protection from erosion to 
wind turbines behind. There has been some 
erosion in recent years of the slag bank at the 
northern end where the rock armour tapers 
out.  

Siddick 1  011KE90420101C08  7823 11ePU3.1  Man-made cliff  10 - 20 3 Softer cliff deposits slowly eroding, 
consistently over time.  

Siddick 2  011KE90420101C10  7824 11ePU3.2  Rock revetment  20 - 50  3 Local  Authority  maintained  armour 
revetment. Local terminal erosion at southern 
end interface with slag cliff, otherwise in good 
order.  

Lowca Lane*  011KE90420101C11  7825 11ePU3.2  Rock revetment  20 - 50  3 Network Rail maintained armour revetment, 
in good order. The winter 2013/2014 storms 
caused some overtopping of the defence and 
caused washout of fill material, 50m south of 
the slipway where the rock revetment is 
deficient.   

Seaton*  011KE90430101C03  7826 11ePU3.2  Rock revetment 
and concrete rear 
wall.  

20 - 50  2 Network Rail maintained armour revetment, 
in good order. Small area of subsidence 
however this hasn't influenced the overall 
structure.  

Seaton Sewage 
Treatment Works*  

011KE90430101C04  7827 11ePU3.2  Rock revetment 
and concrete rear 
wall.  

10 - 20 3 Network Rail maintained armour revetment, 
in good order, constructed in front of rear 
vertical wall. Armour stone finishes before 
end of wall leaving a short section 
unprotected, which abuts the natural/tipped 
shoreline that protects the railway. Possibly in 
response to the 2013/2014 storms when part 
of the rear wall failed, improvements were 
made to the rock armour in 2015 leaving the 
rear wall largely redundant now.  
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Seaton to St Helen 
Halt*  

    11ePU3.2  Beach with tipped 
material  

N/A  3 Largely unprotected section of frontage with 
natural beach deposits having historically 
been supplemented with tipped material 
from local industries now ceased.  Area 
heavily vegetated.  Rear blockwork wall or 
fence (NR boundary) runs along the landward 
edge of the foreshore.  

St Helen Halt*      11ePU3.2  Rock revetment  10 - 20 2 New rock revetment constructed here in 2014 
which is in good condition. A small outfall has 
become buried since the advance of the 
coastline, with a small fringing beach forming 
at the toe of the revetment. Outflanking may 
become an issue in the future as either side of 
the revetment is undefended.  

St Helen Halt to 
Flimby*  

  11ePU3.2  Beach with tipped 
material  

N/A  3 Largely unprotected section of frontage with 
natural beach deposits having historically 
been supplemented with tipped material 
from local industries now ceased.  Area 
heavily vegetated.  Width varies from <5m to 
50 metres. Rear blockwork wall or fence (NR 
boundary) runs along the landward edge of 
the foreshore. Part of this wall was damaged 
in the 2013/2014 storms.  

Flimby*  011KE90430201C02  7828/1  11ePU3.2  Sandstone block 
revetment  

20 - 50  3 Revetment is buried by tip and beach 
deposits but was in good condition last time it 
was exposed.  

Flimby Outfall  011KEPENY0101B01  7828/2  11ePU3.2  Outfall/rock groyne  20 - 50  3 Rock armour only protects the outfall of 
Penny Gill and is not constructed as a formal 
coast protection structure however acts as a 
groyne and is causing accretion and erosion 
on the respective sides of the outfall. This 
may lead to increased risk of erosion to the 
railway over time.  
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Flimby to Maryport    11ePU3.2  Slag/tipped cliff 
with intermittent 
rock armour 
protection  

N/A  3 This is generally an undefended section of 
frontage of man-made cliff frontage 
comprising tipped industrial waste, fronting 
open space land with major road and rail 
infrastructure located some distance 
landward. There are two localised sections of 
rock armour protection around a local 
promontory and as cliff face protection to a 
long sea outfall, which passes through the cliff 
just south of Maryport. Generally slow 
erosion of the cliffs is taking place.  

Maryport South Pier  011KE90440101C02  7829 11ePU3.3  Rock armour, 
sloping revetment, 
groyne  

20 - 50  3 Defence comprises sandstone block 
embankment with access road and marina 
basin immediately to landward. Beach levels 
rise along the toe of the structure from south 
to north as the shoreline approaches the 
mouth of Maryport Harbour. At the harbour 
entrance, a timber framed pier structure with 
a central concrete core provides protection 
for vessels entering the harbour and restricts 
the movement of sediment northerly across 
the harbour mouth, causing a build-up of 
deposits to the south. The embankment 
converges with the natural shoreline moving 
south from the harbour entrance such that it 
becomes increasingly exposed in a southerly 
direction. Some rocks have become displaced 
and over time and have been moved back 
into position.  
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Table 29 Network Rail Coastal Assets - SMP Policy Area 11e 3 

Railway_ID Description Owner Primary_Material Notes 

W80760 SIDDICK SEA WALL Network Rail (CE-Struct) Unknown N/A 

W90923 FLIMBY SOUTH SEA DEFENCE Network Rail (CE-Struct) NO PRIMARY MATERIAL Located south of Flimby Station. Re-
assess the defence extent and confirm 
with examination contractor. Start 
mileage revised from 9.0923 to 9.0000. 
End mileage revised from 9.1132 to 
10.1100. 

W101100 FLIMBY PITCHING Network Rail (CE-Struct) Unknown FLIMBY PITCHING 
Located north of Flimby Station, 
covered/protected by dense vegetation. 
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Policy Area 11e 4 
Table 30 Allerdale Borough Council Coastal Asset Inspection - SMP Policy Area 11e 4 

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

End of Maryport North 
Pier  

011KE90450101C08  7830/1  11ePU4.1  Timber trestle on 
concrete 
foundation  

10 - 20 3 Structures primary function related to 
harbour navigation and not strictly a coastal 
defence element. Base of structure and piling 
exposed.  

Maryport North Pier  011KE90450101C99  7830/2  11ePU4.1  Quay walls  10 - 20 3 Pier is of solid construction but with a few 
surface defects – cracks, spalls, surface 
deterioration etc., as would be expected for a 
structure of its age. Overall structure is in fair 
condition with no signs of distress.  

Root Of Maryport 
North Pier  

011KE90450101C07  7830/3  11ePU4.1  Quay walls  10 - 20 3 Slight variation in structure section compared 
to outer arm of Pier with additional 
trapezoidal buttress along toe of seaward 
face, presumably added when structure was 
in danger of being undermined in the past. 
Pier is of solid construction but with a few 
surface defects – cracks, spalls, surface 
deterioration etc., as would be expected for a 
structure of its age.  

Maryport Promenade 
South  

011KE90450101C09  7831/1  11ePU4.1  Stepped & sloping 
revetment and 
vertical wall.  

10 - 20 3 Stepped sandstone block sea wall with 
concrete wave recurve along crest and 
additional concrete toe protection added 
when beach levels have fallen in the past. 
Concrete promenade and splash wall to rear. 
There are a few areas with missing concrete 
and cracking along promenade. Some 
repointing to be done. The sandstone wall is 
also showing signs of weathering, which is to 
be expected for a structure of its age.  



C 74  
  

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Maryport Promenade 
North  

011KE90460101C01  7831/2  11ePU4.1-
4.2 

Vertical sea wall 
with recurve and 
rear wall  

10 - 20 3 Vertical/recurved concrete see wall built over 
sandstone bedrock across much of its length. 
Concrete promenade and splash wall to rear. 
Majority of structural elements appear to be 
in good to fair condition at the present time. 
Surface coloration change on wall surface, 
particularly at southern and northern ends 
suggests beach levels have lowered in the 
recent past. Promenade and rear wall 
generally in reasonable condition but towards 
northern end there are areas of surface that 
are cracked and pitted and evidence that 
prom slabs are moving.  

Maryport Golf Course  011KE90460101C02  7832/1  11ePU4.2  Rubble revetment  5 - 10 5 Demolition rubble placed against natural 
shoreline.  Extensive cliffing visible where 
rubble/rock revetment has thinned out in 
isolated areas. Iron rebar may be HSE issue.  

North Of Maryport Golf 
Course  

   11ePU4.3  Gabion basket  5 - 10 4 Local gabion protection along otherwise 
naturally functioning coast. In the winter 
storms 2013/14 the gabions breached and 
sand dunes behind eroded. There have been 
no remedial works undertaken since and the 
gabions are typically in a poor condition.  

Mile Fortlet 21  011KE90460101C07  7832/7  11ePU4.3  Gabion basket  10 - 20 2 Local gabion protection along otherwise 
naturally functioning coast. Gabions partially 
covered by dune development although there 
has been some terminal erosion at both ends 
of the structure.  

Swarthy Hill  011KE90460101C09  7832/9  11ePU4.3  Gabion basket  10 - 20 2 Gabion walls hidden by dune vegetation 
making inspection difficult. Wall looks in good 
condition with no visible defects.  

Allonby    11ePU4.4  Undefended  N/A  2 No formal defences. Defence provided by 
natural foreshore shingle bank and backshore 
dune development.   
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Oldkiln  011KE90460301C02  7833/1  11ePU4.5  Rock revetment  0 - 5  3 The rock revetment here provides protection 
to the highway but has failed in several 
places. This has been subsequently buried by 
a natural sand dune development and in 
recent years some rock armour has been 
tipped directly onto the edge of the highway.   

Seacroft Farm  011KE90460301C04  7833/2  11ePU4.6  Concrete 
sloping/stepped 
revetment and rock 
armour.  

5 - 10 3 Concrete sloping/stepped revetment, which 
has seen numerous concrete remedial works.  
Additional armour stone also placed along toe 
to combat erosion. Overall the structure is in 
reasonable condition but there are a number 
of defects (holes, missing facing etc.) which if 
not addressed, could cause significant 
damage. Shoreline here is in advance of its 
natural position and accordingly measures to 
hold it along its present alignment will require 
significant on-going investment.  

Dubmill Scar  011KE90460301C05  7833/3  11ePU4.6  Sloping revetment, 
vertical sea wall 
and rock armour  

5 - 10 3 Concrete sloping/stepped revetment, which 
has seen numerous concrete remedial works.  
Additional armour stone also placed along toe 
to combat erosion. Overall the structure is in 
reasonable condition but there are a number 
of defects (holes, missing facing etc.) which if 
not addressed, could cause significant 
damage. Shoreline here is in advance of its 
natural position and accordingly measures to 
hold it along its present alignment will require 
significant on-going investment.  

North Of Dubmill Scar  011KE90460301C06  7833/4  11ePU4.6  Sloping revetment, 
stepped revetment, 
vertical seawall  

10 - 20 3 Extensive cracking and movement of concrete 
wall adjacent to concrete revetment steps. 
Timber groynes in poor condition. Rock 
armour placed at the toe of the defence in 
2010.  
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Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

South Of Dubmill Point  011KE90460301C07  7833/5  11ePU4.6  Stepped 
revetment, rock 
armour  

10 - 20 3 Stepped revetment protecting public 
highway.  The concrete structure has hairline 
cracks but generally good condition. The 
timber groynes are in poor condition.  
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Policy Area 11e 5 
Table 31 Allerdale Borough Council Coastal Asset Inspection - SMP Policy Area 11e 5 

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Dubmill Point  011KE90460301C03  7834 11ePU5.1  Rock armour and 
gabion wall  

0 - 5  4 Defences comprise initially an armour stone 
wall built with the stones having been 
grouted and overlain with concrete, which 
also forms the crest. Moving northwards this 
wall gives way to a gabion mattress and 
basket wall, which merge into the natural 
dune frontage.  The gabions have been 
damaged and overtopped causing erosion of 
the dune crest.   

South Of Beckfoot   7835 11ePU5.1  Rock armour 
highway wall  

10 - 20 2 Rock retaining wall and apron constructed in 
2013 to protect clay cliff from erosion and 
prevent loss of the highway. At the northern 
end, the armour interfaces to dunes - some 
cliff erosion behind rock armour at the 
northern end where the wall is lower.  

 
  



C 78  
  

Policy Area 11e 6 
Table 32 Allerdale Borough Council Coastal Asset Inspection - SMP Policy Area 11e 6 

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Silloth North Pier  011KE90480101C02  7836 11ePU6.2  Quay wall  10 - 20 3 Defences comprise vertical concrete wall 
supported by a concrete apron with a steel 
sheet pile toe curtain. Cracks and vegetation 
growing in quay wall which may become an 
issue if ignored.  

Silloth Bay  011KE90480101C03  7837 11ePU6.2  Stepped revetment  10 - 20 3 Defences comprise stepped concrete wall 
supported by a steel sheet pile toe curtain 
(mostly buried). Cracking identified in 2016 
inspection has become worse, where sections 
of stepped wall have loose material and a 
combination of increased crack size and scour 
have exposed rebar in many locations. 
Vegetation growth in seawall may also create 
an issue in time.   

Solway Lido To 
Eastcote Farm  

011KE90480101C04  7838 11ePU6.2  Stepped revetment, 
sloping revetment, 
wave return wall  

10 - 20 3 Concrete sea wall generally in good condition 
with some cracks showing, exacerbated by 
vegetation growth. Sheet piling at toe 
exposed.  

Skinburness  011KE90480101C05  7839 11ePU6.2  Stepped revetment 
with wave return 
wall  

10 - 20 3 Concrete sea wall in good condition with toe 
sheet piling slightly exposed. The wooden 
groynes within this asset are in a poor state.  

Skinburnessbank  011KE90480101C06  7840 11ePU6.2  Rock armour 
revetment  

20 - 50  2 Defences comprise a sloping armour stone 
revetment, which locally reduces in scale in 
front of shore side cottages. No problems or 
defects arising that require attention.  
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Policy Area 11e 8 
Table 33 Allerdale Borough Council & Carlisle Coastal Asset Inspection - SMP Policy Area 11e 8 

Location  EA Asset Ref  CPSE Ref  SMP Policy  
Unit   

Defence Type  Residual  
Life  

Overall  
Condition  

Statement  

Herdhill Embankment  011KE90520201C02  7841 11ePU8.1  Sloping masonry 
revetment  

10 - 20 3 Seaward end is collapsing – sandstone 
masonry blocks have broken away. Not a 
formal coastal defence structure but locally 
influences process behaviour in this part of 
the estuary.  

Greenend Car park to 
Bowness On Solway 
Outfall 

011KE90530101C03  7842 11ePU8.2  Masonry wall and 
sloping revetment  

10 - 20 3 Some areas of wall damaged – mortar and 
sandstone blocks missing. Groynes 
constructed from sandstone blockwork are 
disintegrating, with debris from groynes 
located along beach.  

Bowness On Solway 
Highway Wall 1  

011KE90530101C05  7843a  11ePU8.3  Vertical sea wall, 
masonry wall & 
sloping revetment  

10 - 20 3 Vertical blockwork highway retaining wall with 
additional concrete toe/apron. Remnants of 
toe piles are exposed with large scour located 
along toe.   

Bowness On Solway 
Highway Wall 2  

011KE90530101C08  7843b  11ePU8.3  Sloping revetment  10 - 20 3 Sloping blockwork highway retaining wall with 
additional concrete toe/apron - new toe 
added to eastern end of defence since last 
asset inspection. Shoreline is in advance of its 
natural position as can be seen by setback of 
marsh at eastern end of frontage.  
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Workshop dates and attendees

Day 1

Location: 29th August, Kendal Council Offices

Area discussed: County Boundary, north to St Bees 

Attendees:

Day 2

Location: 30th August, Whitehaven Beacon

Area discussed: Scottish Border, south to St Bees Head 

Attendees:

Name Organisation
Mark Brierley Cumbria CC
Anthony Lane Cumbria CC
Andy Parsons CH2M
Helen Jay CH2M
Beatriz Serato CH2M
Alan Williams Coastal Engineering UK
David Bechelli Copeland Borough Council
Mark Ellis Capita (Barrow Council)
Matthew Connor Environment Agency
Gerry Rusbridge Natural England
Alison McAleer Natural England
Jonathan Reade Highways England
Alex Fraser NuGen
Sab Hussain United Utilities
Jennifer Warner Sefton Council

Name Organisation
Mark Brierley Cumbria CC
Anthony Lane Cumbria CC
Andy Parsons CH2M
Helen Jay CH2M
Beatriz Serato CH2M
Alan Williams Coastal Engineering UK
Trevor Hurst Allerdale Borough Council
Brian Irving Solway Coast AONB, Allerdale BC
David Bechelli Copeland Borough Council
Jackie O’Reilly Copeland Borough Council
Celia Mackenzie Whitehaven Harbour Commissioners
Helen Mckenzie Sellafield
Jonathan Parr MMO
Johnny Phillips United Utilities
Jennifer Warner Sefton Council
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Aim of the workshops
The aim of the workshops was to work along the coast and:

• discuss current SMP policies

• highlight key issues and concerns

• identify areas of constraint and opportunity in terms of future 
management

• identify any additional sources of information or data relating to 
the individual frontages

• confirm priority frontages
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11c8: Heald Brow to Humphrey Head (1)
8.1 Heald Brow to Frith Wood 0-20 NAI 20-50 NAI 50-100 NAI

8.2 New Barns 0-20 NAI 20-50 NAI 50-100 NAI

8.3 Grubbins Wood 0-20 NAI 20-50 NAI 50-100 NAI

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• National and international 
designated sites

• Landscape value – Lake District 
NP, WHS and AONB

• Limited assets at risk
• Access to site may become 

increasingly difficult
• Potential for small area of habitat 

creation (8.2)

• Undertake HRA, including 
quantification of losses and gains of 
designated habitats

• Possibility of private defences

• Natural England to provide further 
information.

Priority area? NO
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11c8: Heald Brow to Humphrey Head (2)
8.4 Ash Meadow to the Kent Viaduct 0-20 HTL 20-50 HTL 50-100 HTL

8.5 Kent Viaduct to Holme Island 0-20 HTL 20-50 HTL 50-100 HTL

8.6 Holme Island to Humphrey Head 0-20 HTL 20-50 HTL 50-100 HTL

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• Railway close to the Flood risk zone
• National and international 

designated sites
• Landscape value – Lake District NP, 

WHS and AONB
• Arnside Promenade
• Access roads and long term risks to 

A590
• Potential for coastal squeeze
• Potential for habitat creation 

scheme (8.5) if not HTL

• Any new data to update 
understanding of coastal 
processes and risk – channel 
movement

• Viability (economic and 
environmental) of long term 
HTL – MR may be viable 
alternative

• Long term plan for investing in 
railway

• Undertake HRA, including 
quantification of losses and 
gains of designated habitats

• Feasibility study looking at viaduct and 
possibility of incorporating a cycleway and 
coastal path.

• EA has served notice on drainage pumps in the 
Lyth Valley (c8.5), looking for others (e.g. a 
new Internal Drainage Board) to take on 
responsibility for their upkeep.

• No properties at risk within c8.5, but there is a 
golf course clubhouse.

• Concerns from CC regarding flooding (but 
fluvial rather than tidal) – R Winster discharges 
under the railway via an outfall/ discharge 
channel – this is frequently blocked by beach / 
marsh.

• Possible conflict with landowners over land 
being set aside. 

• SLDC flood gates at car park underpass in 
Grange (c8.6)

• EA study/ scheme at Grange over Sands in 
c8.6 to address fluvial flood issues – new 
culvert planned.

Priority area? NO
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11c9: Kent Estuary
9.1 Kent Viaduct to Dick Fell Road 0-20 HTL 20-50 MR 50-100 MR

9.2 Sandside 0-20 HTL 20-50 HTL 50-100 HTL

9.3 Hollins Well Road north to Levens
Bridge 0-20 HTL 20-50 MR 50-100 MR

Key issues, constraints & 
opportunities

Strategy 
considerations

Points raised at workshops

• National and international 
designated sites

• Railway, Highways, A and B 
roads

• Landscape value – Lake 
District NP, WHS and AONB

• Agricultural land
• Potential for coastal 

squeeze
• Larger scale implication on 

estuary functioning
• Potential for tidal exchange 

schemes (9.3)

• Any new data to update 
understanding of 
coastal processes and 
risk

• Impact of SLR
• Viability of policies 

(environmental / 
economic)

• Long terms plans for 
main coastal road 
(Sandside)

• Strategic value of Kent 
viaduct

• Consider extent of MR 
sites, habitat gains and 
losses, technical 
approach 

• Ship Inn at Sandside vulnerable to tidal flooding (c9.2)
• County highways looking at drainage improvements at 

Levens Bridge.
• Leisure use of old railway embankment – multi-use trail 

planned for northern section (c9.3).
• Tidal flood risk to minor road incl. Cumbria Coastal Way and 

cycle path - Not feasible to raise road – plus alternative 
routes used by locals prone to flooding.

• Risk of flooding to A590 – combination of river, land 
drainage and secondly by tides.

• Following 2015 storms Barrow was cut off for 15(?) hours 
(no access via road or railway).

• EA has served notice on drainage pumps in the Lyth Valley 
(9.3), looking for others (e.g. a new Internal Drainage Board) 
to take on responsibility for their upkeep.

• Pump at Sampool is near a vulnerable section of A590.
• Too expensive to raise A590 by 1m over a distance of 12km.
• EA Initial Assessment undertake to assess viability of 

embankment at Arnside (c9.1), around 2 years ago.
• Need to communicate with local landowners/ farming 

community.

Priority area? YES Consider the strategic importance of A590.
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11c10: Humphrey Head to Cark
10.1 Humphrey Head 0-20 NAI 20-50 NAI 50-100 NAI

10.2 Humphrey Head to Cowpren Point 0-20 HTL 20-50 MR/HTL 50-100 MR

10.3 Cowpren Point to Cark 0-20 NAI 20-50 NAI 50-100 NAI

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• National and international 
designated sites

• Railway at the edge of flood zone
• Heritage and Landscape value – Lake 

District NP, WHS and AONB, Cark 
Airfield SM, WW2 sites

• Private defences along Caravan Park
• Set back the present frontage – MR. 

Include consideration of needs to 
reroute rights of way and other 
access.

• Any new data to update 
understanding of coastal processes 
and risk

• Impact of future SLR
• Future plans for private defences
• HRA for international sites
• Viability  (economic) of HTL
• Viability (economic) of MR in 10.2

• c10.2 There is rock armour at 
caravan park (owned and extended 
by Bourne Leisure). Erosion is taking 
place immediately  to west of 
protected frontage. The works were 
undertaken as emergency works, so 
may not have required full 
assessment. Natural England would 
be concerned if these works were 
extended. 

• Possibility of involving Bourne 
Leisure as key stakeholders?

• Future risk to railway line if NAI at 
c10.3 / c11.1?

Priority area? YES Address management of unit 10.2 – impact on adjacent frontages
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11c11: Outer Leven Estuary (1)
11.1 Cark to Leven Viaduct 0-20 NAI 20-50 NAI 50-100 NAI

11.2 Leven Viaduct to Canal Foot cottages 0-20 NAI 20-50 NAI 50-100 NAI

11.3 Canal Foot 0-20 HTL 20-50 HTL 50-100 HTL

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• Commercial, residential properties 
and communities

• National and international 
designated sites

• Roads and railways, incl. local access 
roads

• Agricultural land
• Landfill site (11.2)
• Potential for tidal exchange scheme 

to enable habitat creation (11.1)
• Wider impacts on estuary

• Any new data to update 
understanding of coastal processes 
and risk

• Long term plan for investing in railway
• Risks to landfill site (11.2)
• Need to upgrade defences (11.3)
• Inform and undertake HRA

• Future of railway line if NAI at c10.3
/ c11.1?

• NAI as there is sufficient natural 
defence and ongoing accretion / 
general stable coast – check latest 
monitoring data. 

• The coastal path route takes account 
of the SMP but is also flexible to 
allow for future changes. 

• Potential for an Ulverston bypass 
(beyond 2025) – inland of c11.3. 

• Several schemes considered for 
Ulverston despite high flood risk.

Priority area? NO Review latest monitoring to confirm coastal stability
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11c11: Outer Leven Estuary (2)
11.4 Glaxo Factory Site (south) 0-20 NAI 20-50 NAI 50-100 NAI

11.5 Sandhall to Conishead Priory 0-20 HTL 20-50 MR 50-100 MR

11.6 Conishead Priory to Bardsea 0-20 NAI 20-50 NAI 50-100 NAI

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• Commercial, residential 
properties and communities

• National and international 
designated sites

• Bardsea Country Park
• Roads and railways, incl. local 

access roads
• Glaxo site – potential 

contamination
• Agricultural land
• Wider impacts on estuary

• Any new data to update 
understanding of coastal 
processes and risk

• Risks to Glaxo site (11.4)
• Inform and undertake HRA
• MR viability (technical and 

environmental)
• Inform and undertake HRA

• Potential for an Ulverston bypass (beyond 2025) –
southern route would pass through Cross Moor to 
Nook Farm and Gascow Farm. 

• Associated with road are housing allocations – with 
proposed spine road to run through the new estates.

• Several schemes considered for Ulverston despite 
high flood risk (surface flooding).

• EA scheme in place to address inland flooding.
• Glaxo expansion planned (but currently paused), 

also there is growth potential for Barrow and 
Ulverston could provide the labour force.

• Dragley Beck has an influence on surface water 
flooding. Modelling being undertaken to look at tidal 
flood influences and potential for new defences.

• Contaminated land and flood risk study available for 
the cancelled GSK expansion site (c11.4)

• SLDC Coast protection notice (H&S) re failed defence 
near works at Wadhead Hill (c11.6)

• Issues with beach blocking drainage channels near 
carpark at Bardsea (c11.6)

Priority area? YES Review 11.4 to take account of proposals for Ulverston
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11c12: Leven Estuary
12.1 Leven Viaduct to Haverthwaite 0-20 HTL 20-50 MR 50-100 NAI

12.2 Greenodd to Barrow End Rocks 0-20 HTL 20-50 HTL 50-100 HTL

12.3 Barrow End Rocks (A590) to Leven 
Viaduct 0-20 HTL 20-50 MR 50-100 NAI

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• National and international 
designated sites

• Railway, Highways, A and B roads
• Landscape and heritage value – Lake 

District NP, WHS and AONB, SMs
and registered park and garden, 

• Loss/gain of marsh/ sandflat due to 
natural channel movements

• Agricultural land
• Potential for coastal squeeze
• Larger scale implication on estuary 

functioning

• Any new data to update 
understanding of coastal processes 
and risk

• Impact of SLR
• Viability of policies (environmental / 

economic)
• Long terms plans for main coastal 

road (Sandside)
• Strategic value of Leven viaduct
• Consider extent of MR sites, habitat 

gains and losses, technical approach 

• Planned scheme at Greenodd (2022)
• Highways England aspire to improve 

alignment of current road and create 
eastbound and westbound 
carriageways. Need to review location 
of policy boundaries 12.1/2 and 12.2/3

• Considering extending cycle route 
along disused railway line to GSK site 
to reconnect to Plumpton - Ulverston 
Town Council have had discussions 
with GSK regarding using the disused 
railway line – but note this would not 
justify a HTL policy.

• Recommended that NFU and/or CLA
become involved in the strategy 
development.

Priority area? YES Reconsider policy for 12.3  given possible infrastructure works. No 
major scheme proposed in medium term. 
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11c13: Bardsea to Piel Island

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• Access and coastal roads, A Roads 
(A5087)

• National and international 
designated sites

• Heritage value – barrow feature, Piel
Castle, historic port

• Natural functioning without 
intervention (only when 
roads/properties are at risk)

• Possible intertidal habitat creation in 
13.2

• Any new data to update 
understanding of coastal 
processes and risk

• Impact of SLR
• 13.1: Adaptation strategy/ 

resilience work to isolated 
properties (Leyhey Lane, 
Baycliff)?

• Future of private funding of 
defences

• Undertake HRA -Consider extent 
of MR sites, habitat gains and 
losses, technical approach

• c13.1 –Aldingham Beck enters Morecambe
Bay (Ladycroft Cottages) – issues with 
culvert (both fluvial and tidal flooding). 
WSP involved. Only 1 cottage at risk. 

• c13.1 - Coastline is experiencing noticeable 
erosion (boulder clay cliffs).

• Listed feature at Moat Farm – motte and 
bailey – possible private defences?

• In 2013/14 road suffered erosion – rock 
armour was constructed Newbiggin –
Roosebeck (c13.2). 

• North West Connections project – new 
tunnel head at Roosecote – SEA being 
undertaken. Planned for 2020. 

• Need to take account of Roa Island Study 
(2010)

Priority area? YES To consider strategic management of defences to A5087 in 13.2 and Roa 
Island study in 13.3/4

13.1 Bardsea to Newbiggin 0-20 NAI 20-50 NAI 50-100 NAI

13.2 Newbiggin to Rampside 0-20 HTL 20-50 MR 50-100 HTL

13.3 Rampside 0-20 NAI 20-50 HTL 50-100 HTL

13.4 Roa Island 0-20 HTL 20-50 HTL 50-100 HTL

13.5 Piel Island 0-20 NAI 20-50 NAI 50-100 NAI
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11c14: Walney Island (1)

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• BAE Shipyard, Barrow and 
connections route at mainland is 
protected by Walney Island

• National and international 
designated sites

• Commercial, residential properties 
and communities - high density of 
properties

• Landfill sites – contamination risk
• West Shore Park and golf course

• Walney Island Strategy 
completed since SMP

• One scheme from the Strategy is already 
in place.

• Need to review NAI erosion in view of 
latest SLR

• c14.3 – Hilpsford Scar - there used to be 
groynes – some concern from locals 
regarding further erosion.

• Revisit policy for South Walney in terms of 
most recent changes to the coastline from 
latest monitoring data. 

Priority area? NO But review policy for South Walney further to recent coastal change

14.1 South End Hawes to Biggar 0-20 NAI 20-50 NAI 50-100 NAI

14.2  Biggar to Lenny Hill 0-20 HTL 20-50 HTL 50-100 HTL

14.3 South End Hawes to Hare Hill 0-20 NAI 20-50 NAI 50-100 NAI

14.4 Hare Hill to Hillock Whins 0-20 HTL 20-50 HTL 50-100 HTL

14.5 Hillock Whins to Nanny Point Scar 0-20 NAI 20-50 MR 50-100 MR

14.6  Nanny Point Scar to Mill Scar 0-20 NAI 20-50 NAI 50-100 NAI

14.7 Mill Scar to north of West Shore Park 0-20 MR 20-50 MR 50-100 MR

14.8 North Walney 0-20 NAI 20-50 NAI 50-100 NAI
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11c15: Walney Channel (mainland)

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• Barrow – key employment centre for 
area

• Industrial sites, incl. gas terminal, 
power station and dockyards

• Incorporate findings of Walney
Island Strategy

• Viability of policies (economic)

• Gas terminal is likely to be viable for 
another 15 years (currently being 
refurbished).

• Marina and housing development planned 
behind Ramsden Dock.

• North West Connections project – new 
tunnel head at Roosecote – SEA being 
undertaken. Planned for 2020. Tunnel 
spoil may be exported via Ramsden Dock, 
using Cavendish Dock outer barrier as 
transport route.

Priority area? NO

15.1 Rampside to Westfield Point 0-20 NAI 20-50 NAI 50-100 NAI

15.2  Westfield Point to Hindpool 0-20 HTL 20-50 HTL 50-100 HTL

15.3 Hindpool to Lowsy Point 0-20 NAI 20-50 NAI 50-100 NAI
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11c16: Duddon Estuary (1)

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• National and international 
designated sites (SPA, SAC, SSSI)

• Seaward of railway to be more 
natural: realign or withdraw from 
defending frontages

• Commercial, residential properties 
and communities

• (16.3, 16.4) - potential opportunities 
for Regulated tidal exchange/ 
habitat creation landward of railway

• Any new data to update 
understanding of coastal 
processes and risk – channel 
movement/ importance of 
Askam Pier

• Viability (economic and 
environmental) of long term HTL

• Long term plan for investing in 
railway

• Undertake HRA, including 
quantification of losses and 
gains of designated habitats

• Sewage works just north of Askam (Marsh 
Farm). There are ad-hoc private defences 
at the farm, but none at sewage works. 
Cliffs slope down to Sewage works – once 
frontal cliffs erode there would be an issue 
here. But no reason to protect specifically 
at present.

• Reconsider policy boundary c16.2/c16.3 –
may need to shift southwards. 

• Askam Pier still regarded as a strategic 
point for holding LW channel away from 
the coast. Saltmarsh is currently building 
here.

• Contaminated  (landfill) site in business 
park south (old factory).

• New water pipes constructed beneath the 
Duddon - possibly UU scheme?

• Considering how to get NW Coastal 
Connections across / around the Duddon.

• Issues with erosion adjacent to railway 
c16.4/5

Priority area? Yes Review longer term policy in C16.3, erosion issues in C16.4/5

16.1 Lowsy Point to Askam Pier 0-20 NAI 20-50 NAI 50-100 NAI

16.2  Askam-in-Furness 0-20 HTL 20-50 HTL 50-100 HTL

16.3 Askam to Dunnerholme 0-20 NAI 20-50 NAI 50-100 NAI

16.4 Dunnerholme to Sand Side 0-20 HTL 20-50 HTL 50-100 HTL
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11c16: Duddon Estuary (2)

Key issues, constraints & 
opportunities

Strategy 
considerations

Points raised at workshops

• National and international 
designated sites (SPA, SAC, 
SSSI)

• Seaward of railway to be more 
natural: realign or withdraw 
from defending frontages

• Commercial, residential 
properties and communities

• (16.3, 16.4) - potential 
opportunities for Regulated 
tidal exchange/ habitat 
creation landward of railway

• Contamination risk from 
reclaimed frontages in Red 
Hills

• Any new data to 
update understanding 
of coastal processes 
and risk – flood risk at 
Hodbarrow Mains

• Viability (economic 
and environmental) of 
long term HTL

• Long term plan for 
investing in railway

• Undertake HRA, 
including 
quantification of 
losses and gains of 
designated habitats

• Potential for localised 
flood protection?

• New water pipes constructed beneath the Duddon - possibly 
UU scheme?

• NW Coastal Connections  - considering route across Duddon.
• c16.8 EA defences – maintaining in the future may not be 

viable. Erosion along north saltmarsh.
• c16.10 – NAI: embankment provides flood protection to 

properties at Millom and sewage works. Has been close to 
overtopping - potential sewage contamination.

• LW channel flow beneath Millom Peninsula, via a culvert, and 
comes out at Borwick Rail. 

• Old Iron works at Red Hill – this has been identified as a 
potential wildlife mitigation area for Moorside (Moorside
project currently on hold) – EA to provide list of identified 
sites. 

• c16.11/d1.1 little benefit of considering MR as structure is 
substantial – therefore  consider change to HTL (but major 
repairs unlikely to be fundable)??

Priority area? Yes Review policy for c16.10 through to d1.1

16.5 Kirkby-in-Furness 0-20 HTL 20-50 HTL 50-100 HTL

16.6 Herdhouse Moss 0-20 NAI 20-50 NAI 50-100 NAI

16.7 Galloper Pool to Viaduct 0-20 HTL 20-50 HTL 50-100 HTL

16.8 Duddon Estuary (inner) 0-20 HTL 20-50 MR 50-100 MR

16.9 Millom Marshes 0-20 HTL 20-50 MR 50-100 MR

16.10 Red Hills 0-20 NAI 20-50 NAI 50-100 NAI

16.11 Hodbarrow Mains 0-20 NAI 20-50 MR 50-100 HTL
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11d1: Hodbarrow Point to Selker (1)

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• National and international 
designated sites (SPA and Ramsar, 
SAC, SSSI)

• Limited number of properties, golf 
course and agricultural land 

• Road and strategic railway links
• Potential for habitat enhancements 

as part of flood/erosion risk 
management works

• Any new data to update 
understanding of coastal 
processes and risk

• Viability (economic and 
environmental) of long term 
HTL) – value of lagoon

• Flood risk options study for 
Millom and Haverigg to allow 
evaluate options to renew or 
retreat at the end of the existing 
structures residual life.

• Undertake HRA, including 
quantification of losses and 
gains of designated habitats and 
link this area to the Duddon
estuary

• Outer embankment is a byway and is used 
as a cycleway. 

• Designated freshwater lagoon.
• c16.11/d1.1 - little benefit of considering 

MR as structure is substantial – therefore 
change to HTL (but major repairs unlikely 
to be fundable)?

• Need to link to adjacent frontage (16.11) 
to west to manage risk of backdoor 
flooding.

Priority area? NO But consider a change in MT policy from MR to HTL

1.1 Hodbarrow Point to Haverigg 0-20 HTL 20-50 MR 50-100 HTL
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11d1: Hodbarrow Point to Selker (1)

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• National and international 
designated sites (SPA, SAC, SSSI)

• New WHS part of the Lake District 
National Park

• Limited number of properties and 
agricultural land

• Beach access and parking
• Road and coastal connection routes 

for offshore wind farms

• Any new data to update 
understanding of coastal 
processes and risk

• Impact of future SLR
• Long term plans for private 

investment in defences 
(Silecroft)

• Tidal flood risk site at Haverigg (d1.2) – new 
seawalls constructed around 20 years ago. 
Water reaches the top of the seawall here 
therefore consider defence raising (no change in 
width likely to be required). 

• Currently a wide foreshore and no defences 
present in the corner section (by d1.1) – may 
need something in the future if risk increases.

• At Silecroft (d1.4) there are only private 
defences – possible long term issue here: any 
change/ extension to defences would require an 
SEA. Need to consider policy and likelihood of 
future private funding. Planned development of 
a car park at Silecroft (Rayrick Hole) – allowable 
under HTL policy – who pays for defences?

• d1.5 – River Annas used to cut through the spit. 
Due to current issues of the water becoming 
landlocked during storms, the possibility of a 
culvert through shingle bank has previously 
been discussed for here.

Priority area? NO But reconsider policy at d1.4. Consider strategic impacts of potential 
works at d1.5 to assist land drainage.

1.2 Haverigg 0-20 HTL 20-50 HTL 50-100 HTL

1.3 Haverigg to Hartrees Hill 0-20 NAI 20-50 NAI 50-100 NAI

1.4 Hartrees Hill (Silecroft) 0-20 HTL 20-50 HTL 50-100 HTL

1.5 Hartrees Hill to Selker 0-20 NAI 20-50 NAI 50-100 NAI



18

11d2: Selker to Eskmeals

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• Limited number of properties and 
agricultural land

• Landscape - new WHS part of the 
Lake District National Park

• Road and coastal connection routes 
for offshore wind farms

• MoD site

• Any new data to update 
understanding of coastal 
processes and risk  - change 
in accretional trend for 
dunes/ bans and channels 
and spits at  mouth

• Adaptation measures for 
Eskmeals – long term plan 
for MoD site?

• Future for private defences
• Engage with Highway 

Authority, MoD and CBC: 
viability of realignment of 
road at 2.2

• d2.1 – Following 2013/14 storms, 5m of 
farmland erosion, but the road at Stubb Place 
remained.

• d2.2 The road is only viable access to MoD 
site, as road at north end under Eskmeals
viaduct has height/width and tide restrictions. 
MR at Stubb Place was to allow low scale 
works such as concrete blocks. Needs a 
discussion with MoD/ QinetiQ to discuss the 
way forward. CCC Highways have no plans to 
invest in the road, but current attitude of MoD 
is that this is a highway authority issue. 

• There are 2 houses at Marshside that  rely on 
road for access. 

• 2011 Eskmeals assessment – economic 
options.

• Eskmeals QinetiQ workforce has halved in size 
– what is long term plan for site?

Priority area? YES Policy for 2.2 requires discussion with MoD/ QinetiQ.

2.1 Selker to Stubb Place 0-20 NAI 20-50 NAI 50-100 NAI

2.2 Stubb Place and Eskmeals Dunes 0-20 MR 20-50 MR 50-100 MR
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11d3: Ravenglass Estuary Complex

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• National and international 
designated sites (SAC, SSSI)

• Railway and coastal connection 
routes for Offshore wind farms

• Commercial, residential properties 
and tourism interests at Ravenglass

• Heritage and landscape value: WHS,  
Lake District National Park, 
registered park and garden

• Properties at Ravenglass at risk of 
flooding

• Any new data to update 
understanding of coastal 
processes and risk

• Long term plan for investing 
in railway

• Viability (economic) of long 
term HTL

• HRA for works that might 
have possible effects on 
Drigg Coast SAC

• Action on EA to raise awareness of tidal 
flooding risk to the road at Muncaster Bridge
with Highway Authority (CCC)

• Network Rail put more armour along unit d3.1
(policy is NAI but SMP allows works to protect 
railway)

• Relatively sheltered within estuary.
• Ambition is to construct a walkway and 

cycleway along the railway embankment 
(similar to Leven and Kent estuaries).

• NW Coastal Connections is considering routes 
across the estuary  - one National Grid 
proposal was to bury pipes under the estuary, 
bridges are an alternative.

• Sewage treatment works near Ravenglass.
• Seawall is in a poor condition at the southern 

end of Ravenglass – this is in NAI area.
• A new pedestrian bridge is planned as part of 

Coast Path – sizeable investment by NE.
• d3.3 suffers frequent flooding, but no 

properties at risk. 

Priority area? NO

3.1 Eskmeals Dunes to Ravenglass 0-20 NAI 20-50 NAI 50-100 NAI

3.2 Ravenglass 0-20 HTL 20-50 HTL 50-100 HTL

3.3 Ravenglass to Drigg Point 0-20 NAI 20-50 NAI 50-100 NAI
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11d4: Drigg Point to Seascale

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• Nationally and internationally 
important conservation value

• Policy allows system to function 
naturally – supports SAC and SSSI

• Drigg Low Level Waste Repository 
beyond 100 yr SMP erosion line

• Any new data to update risk 
assessments – risk to Drigg
Low Level Waste Repository; 
change in impact on 
SSSI/SAC?

• Impact on Cumbria Coast 
MCZ

• Impact on Morecambe Bay 
and Duddon Estuary SPA

• Pipeline removed – apparently this assisted 
accretion at Seascale.

Priority area? NO

4.1 Drigg Point to Seascale 0-20 NAI 20-50 NAI 50-100 NAI



21

11d5: Seascale to St Bees (1)

Key issues, constraints 
& opportunities

Strategy considerations Points raised at workshops

• Sellafield Nuclear site 
and pre-processing 
plant

• Residential and 
commercial  properties 
at Seascale

• Road and strategic 
railway links 

• No designated 
conservation sites – but 
NAI promotes more 
functioning shoreline 
supporting a number of 
habitats

• Long term plan for 
investing in railway

• Economic viability of 
defending Seascale long 
term

• Impact of/ on proposed 
Moorside Impact on Coast 
Path (approved but not 
open)

• Impact on Cumbria Coast 
MCZ

• d5.1 - concern regarding Seascale seawall – concrete toe added after 
wall suffered damage in 2013/14. Gabion baskets at carpark have 
slumped – rock armour added but gabions are still vulnerable. Scheme 
necessary for Seascale: SMP Action plan identifies study requirement. 
Seascale flooded in 2012. 3 fluvial flood defence scheme in 
development, to improve water quality and reduce flood risk to 
properties and UU WWTW – 2 along beck, 1 along Fairways. Mott 
McDonalds are consultants. 

• Recent erosion along Seascale dunes.
• d5.2 – seaward of railway is a cycleway, plan is to surface that as part of 

Moorside project – strategy needs to advise on suitability of this. 
Sellafield needs to reduce traffic on site, so supportive of cycle routes.

• d5.3 – NR applied to MMO to extend rock armour at Sellafield Station.
• Temporary marine off loading and beach landing facilities north of 

Sellafield station  proposed  - 10 year life.  Also, proposed railway 
extension to landward.

• Temporary re-routing of existing cycle path around Moorside during 
construction on dismantled railway? 

• Concerns regarding possible extension of Ehen Spit – impact on backing 
up of Ehen. 2013/14 storms caused damage to the spit – this was 
reprofiled post storm.

• Policy boundary of d5.3/4 may need to extend north to include 
Moorside developments.

Priority area? YES Consider defence of Seascale (d5.1) following damage caused in 2013/14. Advise on erosion risk to 
proposed cycleway along d5.2. Review d5.3/4 boundary (Moorside).

5.1 Seascale 0-20 HTL 20-50 HTL 50-100 HTL

5.2 Seascale to Sellafield 0-20 NAI 20-50 NAI 50-100 NAI

5.3 Sellafield 0-20 HTL 20-50 HTL 50-100 HTL



22

11d5: Seascale to St Bees (2)

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• Sellafield Nuclear site and pre-
processing plant

• Isolated properties on the 
beach

• Road and strategic railway links 
• No designated conservation 

sites – but NAI promotes more 
functioning shoreline 
supporting a number of 
habitats

• Long term plan for investing in 
railway

• Economic viability of MR at 
5.2

• Impact of/on Moorside
• Impact on Coast Path 

(approved, not open)
• Adaptation strategy at 5.2
• Tidal risks in Ehen floodplain 

(5.4)
• Impact on Cumbria Coast MCZ
• Findings of Seamill Coast 

Protection Appraisal

• d5.4 – possible change to unit boundaries due to 
Moorside. Extension of the existing railway  – dismantled 
railway is now a cycling route and will be added to the 
Sellafield project.

• Moorside MOLF includes breakwaters and dredging 
although temporary may be present for 10 years.

• d5.5 – some new (replacement) properties (50) 
constructed along beach crest since SMP. Many of the 
properties are registered.

• d5.6 – approx 40 properties built on top of shingle ridge, 
seaward of railway line, at risk at Coulderton with some 
damage during winter 13/14 storms.

• d5.7 – review HTL as only 6 properties at risk. Land 
drainage issues. HTL unlikely to be viable in front of 
railway embankment unless part of railway defences.

• Strategy needs to consider adaptation strategy for all 
shoreline properties.

• New footbridge planned across Pow Beck.
• Inconsistency throughout unit 11d5 regarding whether 

NAI or HTL (clarify defence line location)?

Priority area? YES Consider how to address risk to beach properties

5.4 Sellafield to Braystones 0-20 NAI 20-50 NAI 50-100 NAI

5.5 Braystones, Nethertown, Coulderton 0-20 MR 20-50 NAI 50-100 NAI

5.6 Coulderton to Seamill 0-20 NAI 20-50 NAI 50-100 NAI

5.7 Seamill to Pow Beck 0-20 HTL 20-50 HTL 50-100 HTL
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11d6: St Bees

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• Designated cliffs (SSSI) –
constraint on extending 
defences at St Bees

• Sustainability of current 
promenade alignment

• Importance of St Bees as 
tourist destination

• Commercial and residential 
properties at St Bees

• Flood/ erosion risk to railway 
lines at Pow Beck

• Economic viability of HTL policy at 
6.2/ alternative funding availability

• Options for implementing MR at 6.2
• Impact of Moorside on wider area
• Impact on Coast Path (approved, not 

open)
• Impact on Cumbria Coast MCZ
• Long term plan for investing in railway
• Findings of St Bees Groynes Appraisal 

(2011

• d6.1 – only golf course at risk.
• d6.2 – residual life of promenade needs to 

be considered – front section is in good 
condition, but scour at end. Café on top of 
cliff at d6.1/6.2 boundary very close to edge. 
Protected at present but cliff behind 
vulnerable to erosion. Rock placed at toe of 
cliff after winter 13/14 storms.

• How would removal of defence be funded in 
long term MR?

• Limited opportunities for partnership 
funding?

• Sheet piling at watercourse – repairs in 1999 
to face, but not at toe.

• UU Pumping station at St Bees, but 
discharges to the beck rather than to the 
sea.

• May be able to link work to proposals by 
West Cumbria Mining – community 
benefits?

Priority area? YES Options for implementing and funding policy at d6.2

6.1 Pow Beck to St Bees promenade 0-20 NAI 20-50 NAI 50-100 NAI

6.2 St Bees promenade 0-20 HTL 20-50 HTL 50-100 MR
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11d7: St Bees Head

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• Designated cliffs (SSSI)  -
geology and supporting 
habitats

• Heritage Coast
• RSPB Reserve
• Limited assets at risk

• Impact of West Cumbria Mining • No change in policy as result of West 
Cumbria Mining – EIA available on line.

• Potential siting of onshore facilities 
associated with mining proposals

Priority area? NO

7.1 St Bees Head 0-20 NAI 20-50 NAI 50-100 NAI
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11e1: St Bees Head to Whitehaven

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• Saltom Bay Scheduled 
Monument and heritage site

• Designated cliffs
• Harbour at Whitehaven 

(included in next unit, but 
impact on stability of South 
Beach)

• Historic landfill (Marchon Tip) 
• National Trust site: 

Whitehaven Coast

• Any new data to update risk 
assessments 

• Findings of Whitehaven South Beach 
Appraisal, 2016 

• Impact on Coast Path (approved, not 
open)

• Viability (economic/ technical) and 
acceptability of HTL at 1.2 in short 
and medium term, NAI from long 
term

• e1.1 – low erosion rate. Houses are 
currently being built on former works site, 
but unlikely to be at erosion risk. 

• e1.2 – Saltom Pit SM can no longer be 
accessed – therefore consider earlier change 
to policy. Site now managed by National 
Trust.

• e1.3 – instable cliffs – footpath closed.
• e1.4 – current rapid erosion of slag cliffs at 

Whitehaven South Beach – risk to South 
Wall of harbour. Much land lost during 2015 
storms. Study undertaken (Haskoning and 
URS/AECOM) along coast to look at depth of 
slag cliffs – behind these sit the original 
sandstone cliffs. 

• South Shore e1.4 has been identified as a 
potential site for an activity centre so policy 
needs review. If cliff retreat, flood risk 
wouldn't change, but could struggle with 
funding. 

Priority area? Yes Consider earlier change to policy at e1.2 Saltom Pit. Also e1.4 to review policy

1.1 St Bees Head to Saltom Pit 0-20 NAI 20-50 NAI 50-100 NAI

1.2 Saltom Pit 0-20 HTL 20-50 HTL 50-100 NAI

1.3 Saltom Pit to Whitehaven 0-20 NAI 20-50 NAI 50-100 NAI

1.4 Whitehaven South Beach 0-20 NAI 20-50 NAI 50-100 NAI
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11e2: Whitehaven to Workington (1)

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• Harbour at Whitehaven 
• Commercial, residential 

properties and communities
• Potential contamination risks
• Historic landfill (Marchon Tip)
• Roads and railways
• Heritage value 
• Coastal squeeze 

(undesignated habitats)

• Any new data to update risk 
assessments 

• Findings of Whitehaven South 
Beach Appraisal, 2016 

• Future investment in railway
• Impact on Coast Path (open)

• e2.1 – substantial repairs to west pier/old quay 
following 13/14 storms - improved resilience.

• There was flooding in Whitehaven market place 
cellars, possibly attributed to the fact that 
harbour doesn’t flush – issue now addressed.

• North Beach – proposals for land reclamation of 
c. 15ha, within 5-10 years. Feasibility study 
(2009) by Halcrow Glasgow. Aligns with NuGen
and West Cumbria Mining plans.

• e2.2 – mostly rock outcrop, fronting railway 
defences with contemporary rock toe works in 
places in past ten years.

• e2.2 - Bransty – work planned by West Cumbria 
Mining to reprofile cliffs to reduce risk of cliff 
falls to railway line (material could then be 
supplied for reclamation proposed at North 
Beach). Desktop study undertaken in 2009. 

• Small amount of terminal erosion at end of 
defences between units e2.1 and e2.2.

• e2.2 identified as issue for flooding to railway

Priority area? Yes But consider policy at e2.1 and flooding risk to railway in e2.2

2.1 Whitehaven Harbour and north beach 0-20 HTL 20-50 HTL 50-100 HTL

2.2 Bransty to Parton 0-20 HTL 20-50 HTL 50-100 HTL
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11e2: Whitehaven to Workington (2)

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• Harbour at Whitehaven 
• Commercial, residential 

properties and communities
• Potential contamination risks
• Historic landfill (Marchon Tip)
• Roads and railways
• Heritage value 
• Coastal squeeze 

(undesignated habitats)

• Any new data to update risk 
assessments 

• Findings of Whitehaven South 
Beach Appraisal, 2016 

• Future investment in railway
• Impact on Coast Path (open)
• Viability  (economic) of HTL in 

e2.4 linked to future of railway 
• Viability (environmental) of NAI

at 2.5

• e2.3 – NR seeking Marine Licence for rock armour 
defences along promontory – issues of outflanking. 
Need to move policy unit to coincide with defences.

• Used to flood under railway – EA have done some 
work post 13/14 to reduce flood risk through arches 
– but tidal locking is an issue. 

• Work (reactive) completed in 2012. more works by 
NR possible – high beach but no formal defence to 
railway. There is a slight dip behind the coastal 
frontage before the land rises again. Railway sits in 
front of high sandstone cliffs – possibly require cliff 
stabilisation works (rock netting).

• e2.4 – sewage treatment works. NR have invested in 
toe protection to vertical wall at southern end. Is 
there inconsistency with policy definition 
elsewhere?

• e2.5 – formal defences along frontage – protects 
former industrial site and car park. 

• e2.6 - Harrington harbour dredged by ABC (land 
based plant). Material moved to coast to north -
Licensed by MMO.

Priority area? YES Consider implementation and funding of policy.

2.3 Parton 0-20 HTL 20-50 HTL 50-100 HTL

2.4 Parton to Harrington Parks 0-20 HTL 20-50 HTL 50-100 HTL

2.5 Harrington Parks to Harrington Harbour 0-20 HTL 20-50 NAI 50-100 NAI

2.6 Harrington Harbour 0-20 HTL 20-50 HTL 50-100 HTL
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11e2: Whitehaven to Workington (2)

Key issues, constraints 
& opportunities

Strategy considerations Points raised at workshops

• Harrington and 
Workington Harbours

• Commercial, 
residential properties 
and communities

• Potential 
contamination risks

• Roads and railways
• Heritage value 

including SMs
• Coastal squeeze 

(undesignated 
habitats) Harbours

• Any new data to update 
risk assessments 

• Issues of sedimentation in 
Workington Harbour

• Potential housing site (650 
houses) – CORUS steel 
works site

• Impact on Coast Path 
(open)

• Viability  (economic) of HTL
• Viability  (env/ technical) of 

MR at 2.10

• e2.7 – Material from Harrington harbour used to protect eroding 
shoreline immediately north of harbour. Elsewhere old railway 
embankment but nearly breached in 1 location. 

• e2.8/2.9 – Housing development (Persimmon) at old CORUS site. 
Houses set back from edge but sea spray an issue. Phases II and III 
on hold pending the need to consider sea defences (vertical wall in v 
poor condition). Also opportunities to develop quarry site to the 
north (washout of material is moved into Workington Harbour). 
Erosion protection therefore needed. Bid for FDGiA covering quarry 
regeneration and housing development failed. Allerdale seeking a 
Dclg bid for housing infrastructure funding to build phase II and III 
and for coastal defences. 

• e2.9 – question NAI policy given quarry used for landfill – loss of 
material to Workington Harbour.

• e2.10/2.11 – harbour structures have a shoreline protection 
function. Siltation issues within harbour linked to loose material to 
south. Armstrongs undertake licenced beach mining.

• e2.11 – NuGen proposals to use Workington Port to keep traffic off 
roads. Also plans for assembly depot on flats (Nat Grid) – but not 
popular.

Priority area? YES Incorporate recent housing developments at 2.8 and proposals for quarry site to north

2.7 Harrington to Steel Works 0-20 HTL 20-50 HTL 50-100 HTL

2.8 Steel Works Site 0-20 HTL 20-50 HTL 50-100 HTL

2.9 Steel Works to The Howe 0-20 NAI 20-50 NAI 50-100 NAI

2.10 The Howe to Workington 0-20 MR 20-50 MR 50-100 MR

2.11 Workington Harbour 0-20 HTL 20-50 HTL 50-100 HTL
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11e3: Workington to Maryport (1)

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• Workington Harbour
• Commercial, residential 

properties and communities
• Potential contamination risks
• Windfarm
• Coastal squeeze (undesignated 

habitats)
• Opportunity for enhancement 

at SSSI

• Any new data to update 
risk assessments 

• Long term investment 
plan for UU site

• Long term plan for 
windfarm

• Viability  (economic) of 
HTL

• Viability  (env/ technical) 
of MR in places 
(landfill/wind turbines)

• Any new data to update 
risk assessments

• Highly contaminated site (steel workings). Mixture of 
defences present (some related to wind farms), some 
owed by Allerdale and some by CCC. 

• Failed defence at landfill site. 
• Need to check plans for windfarm – constructed 20 

years ago, and originally had 25 lifespan. 
• Workington Harbour is tidal up to Workington Bridge 

(but not included in SMP). 
• Need to involve Port of Workington in strategy. Works 

associated with railway bridge – joint NR/Cumbria 
LEP. 

Priority area? YES Consider how to implement and fund policy

3.1 Workington Harbour to Siddick 0-20 HTL 20-50 MR 50-100 MR
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11e3: Workington to Maryport (2)

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• Commercial, residential 
properties and communities

• Potential contamination risks
• Roads and railways
• Windfarm
• Coastal squeeze (undesignated 

habitats)
• Opportunity for enhancement at 

SSSI

• Any new data to update risk 
assessments 

• Long term plan for investing 
in railway

• Long term investment plan 
for UU site

• Viability  (economic) of HTL
• Any new data to update risk 

assessments

• Access route to beach – flood risk. Outfall at Flimby, goes 
beneath railway (may not be active – emergency overflow 
only). Manhole covers evident along the foreshore – possibly 
route of pipe? NR wall along foreshore to station – was buried 
but became exposed in 2013/14. 2015 storms resulted in 
fluvial flooding – some due to  coincidence of HT but most 
related to culverts. 

• New NR works along embankment after 2013/14 storms, only 
fronted by tipped material at St Helens which is eroded 
quickly during storms. 

• South of Flimby former works (petrochemical) - originally 
exclusion area due to the works – now shut may open up new 
development areas.

• Need to examine monitoring data to assess erosion rate of 
spoil.  

• UU interceptor pipe located in beach at Flimby.
• Sewage Works (Siddick) – 3km outfall pipe to sea – some UU

studies undertaken to look at marine sour around the pipe 
and potential flotation issues – possible armouring post 2021.

• There were two chemical factories beyond works, which are 
currently redundant – one demolished, the other previously 
mothballed is being demolished. This opens up area to 
potential development. 

Priority area? YES Consider how to implement and fund policy

3.2 Siddick to Risehow 0-20 HTL 20-50 HTL 50-100 HTL
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11e3: Workington to Maryport (3)

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• Maryport Harbour
• Commercial, residential 

properties and communities
• Potential contamination risks
• Roads and railways
• Heritage value including SM 

(Maryport)
• Coastal squeeze (undesignated 

habitats)
• Opportunity for enhancement 

at SSSI

• Any new data to update 
risk assessments 

• Long term plan for 
investing in railway

• Viability  (economic) of 
HTL

• Any new data to update 
risk assessments  - on-
going beach lowering at 
corner of Maryport marina

• e3.3 - originally there was a colliery at Risehow, but 
at docks there was a coal-washing site. Slag present 
on the beach. Small section of rock armour defence 
– possibly associated with a pumping station. 
Potential inconsistency with policy definition as 
elsewhere (ref 11e2 & 11d.5)

• e3.4 - harbour wall and seawall on the southern side 
– plans to rebuild harbour wall using Defra funding –
justified as a sea defence. Scheme appraisal in 
progress (Allerdale). New defence will also hold the 
beach along the southern side of the harbour (e3.3)

Priority area? NO But need to incorporate conclusions from Scheme appraisal for Maryport

3.3 Risehow to Maryport Marina 0-20 NAI 20-50 NAI 50-100 NAI

3.4 Maryport Marina 0-20 HTL 20-50 HTL 50-100 HTL
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11e4: Maryport to Dubmill Point (1)

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• Commercial, residential 
properties and communities

• Potential contamination risks
• Heritage and landscape value 

Possible impact on fisheries

• Any new data to update 
risk assessments  Viability  
(economic) of HTL - timing 
of intervention depends 
on risk

• Potential to reroute 
B95300 – findings of 
recent (2015) studies

• e4.2 – vertical seawall and recurve abuts sandstone 
bedrock and in reasonable condition although the 
prom surface shows signs of cracking and slab 
settling which may indicate sand outwashing. Beach 
lowering is not an issue here as underlain by 
bedrock. More appropriate policy might be limited 
intervention. 

• Cycleway runs along the prom. 
• Long term aspiration for cycleway from Silloth to 

Maryport, which would have a tarmac surface. 

Priority area? NO But consider policy for e4.2 (also see e3.1 re Maryport Harbour)

4.1 Maryport Harbour to Roman Fort 0-20 HTL 20-50 HTL 50-100 HTL

4.2 Roman Fort to Bank End 0-20 HTL 20-50 NAI 50-100 NAI
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11e4: Maryport to Dubmill Point (2)

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• Commercial, residential 
properties and communities

• Potential contamination risks
• Key link road (B5300) (flood 

risk)
• Heritage  and landscape value 

including Hadrian's Wall WHS
and AONB

• Possible impact on fisheries
• Maryport Golf Course (private 

defences)

• Any new data to update risk 
assessments  - stability of 
beach at Allonby

• Long term plan for investing in 
Maryport Golf Course

• Viability  (economic) of HTL -
timing of intervention 
depends on risk

• Potential to reroute B95300 –
findings of recent (2015) 
studies

• UU report on pump house 
(e4.5)

• Allonby Bay MCZ

• e4.3 Gabions protecting saltpans. There are 2 sections to 
combat erosion of dune in front of road: 1 section is buried, 2 
sections show erosion. Crosscanonby Road is a pinch point – the 
car park has nearly been lost here.

• Erosion issues along the golf course – as the road lies behind the 
course, the golf club are looking to CCC to defend the course as 
part of defending the B5300. The course is actually on common 
land and the cycleway runs through course using byway. The golf 
club have dumped material to try and protect the frontage – this 
material is no drifting northwards. Apparently no MMO licence 
was required.

• e4.4 Allonby – shingle bank forms natural defence – check 
whether this feature has remained stable.

• Crossbeck Bridge (S of Oldkiln) road is close to the bridge. Beach 
material is being moved across road.

• B5300 – 20 - 50 year feasibility study underway covering units 
e4.3, e4.5 and e5.1. Strategy needs to advise on how far inland 
road should be moved and impact on other infrastructure e.g. 
UU assets, SAM, WHS etc. Long term aspiration for cycleway 
from Silloth to Maryport, which would be a tarmac surface. 

Priority area? YES Focus on sustainability of B5300 and options along golf course frontage

4.3 Golf Course to Allonby 0-20 MR 20-50 MR 50-100 MR

4.4 Allonby 0-20 HTL 20-50 HTL 50-100 HTL
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11e4: Maryport to Dubmill Point (3)

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• Commercial, residential 
properties and communities

• Potential contamination risks
• Key link road (B5300) (flood 

risk)
• Heritage and landscape value 

including SM (Dubmill), 
Hadrian's Wall WHS and AONB

• Possible impact on fisheries

• Any new data to update risk 
assessments 

• Potential to reroute B95300 –
findings of recent (2015) 
studies

• Findings of Dubmill Pt timber 
groyne studies

• UU report on pump house 
(e4.5)

• Allonby Bay MCZ

• e4.5 UU own B5300 pumping station which flows from Allerdale. 
The control tower is under the dunes - raised by UU as an 
potential issue from 2020 onwards. Scour of dunes means front 
<1m of asset.

• e4.6 – on-going annual and post storm repair of defences carried 
out by CCC. 

• B5300 – 20 - 50 year feasibility study underway covering units 
e4.3, e4.5 and e5.1. Strategy needs to advise on how far inland 
road should be moved and impact on other infrastructure e.g. 
UU assets, SAM, WHS etc. Need to consider in line with Dubmill
Pt and Castle Pt (11e5).

• Long term aspiration for cycleway from Silloth to Maryport, 
which would be a tarmac surface. 

Priority area? YES Focus on sustainability of B5300 and options along golf course frontage

4.5 Allonby to Seacroft Farm 0-20 NAI 20-50 NAI 50-100 NAI

4.6 Seacroft Farm to Dubmill 0-20 HTL 20-50 NAI 50-100 NAI
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11e5: Dubmill Point to Silloth

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• International and national 
conservation sites (SPA, SAC, 
SSSI)

• Key link road (B5300) (flood risk)
• Agricultural land (grade 3)
• Golf course
• Small settlement at Beckfoot
• Heritage and landscape value: 

Hadrian's Wall WHS (buffer 
zone), Beckfoot Roman 
Cemetery, AONB

• Possible impact on fisheries

• Any new data to update 
risk assessments 

• Potential for private 
funding for defences/ 
adaptation measures 
required

• Impact of lowering beach 
levels on Silloth
Promenade

• Good succession of sand dunes and much of the 
coast stable or accreting (sand trapping employed).

• There are two pinch points – Dubmill Point and 
Castle Corner (Beckfoot). Here there is insufficient 
accommodation space to allow formation of new 
dunes. Risk to coastal road here. Erosion is caused by 
erosion at the toe and subsequent cliff collapse.

• At Castle Corner there is now a vertical seawall 
(since 2013/14). There is toe protection using rock 
armour – protects road but is simply buying time.

• At Dubmill defences repaired, most recent in 2015.
• Monitoring data (LiDAR) needs to be examined to 

assess change here since defences.
• B5300 – 20 - 50 year feasibility study underway 

covering units e4.3, e4.5 and e5.1. Strategy needs to 
advise on how far inland road should be located and 
impact on other infrastructure e.g. UU assets.

Priority area? YES Focus on sustainability of B5300

5.1 Dubmill Point to Silloth 0-20 MR 20-50 MR 50-100 MR



36

11e6: Silloth to The Grune

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• International and national 
conservation sites (SPA/Ramsar, 
SAC, SSSI)

• Silloth Harbour and docks
• Commercial, residential properties 

and communities – risk from back 
door flooding

• Key link road (B5302) (flood risk)
• Public access to The Grune
• Heritage and landscape value: 

Hadrian's Wall WHS (buffer zone), 
AONB

• Agricultural land (grade 3)
• Possible impact on fisheries
• Proximity of Swatchway channel

• Any new data to update 
understanding of coastal 
processes and risk

• Impact of future SLR
• HRA for international sites
• Viability  (economic) of 

HTL
• Impact on Coast Path 

(proposals published but 
not determined)

• e6.3 – there are private rock armour defences, then a 
gap and then Allerdale defences. Landowner has 
claimed that erosion along his frontage was caused by 
Allerdale defences (defences constructed 2009). 

• Some terminal erosion evident at north end of 
Allerdale defences boundary of e6.2 and e6.3 –
estimated that it takes around 6 years to stabilise.

• There is no evidence that Grune spit is trying to recurve 
– provides protection to saltmarshes. 

• Need to check policy unit boundary with respect to 
rock armour.

• Heavily engineered sea wall and timber groynes in e6.2. 
Recharged beach at Silloth in 2003/5 with gravel. 
Scheme didn’t anticipated another capital recharge. 
Groynes are currently trapping the gravel here – very 
tight groyne field so movement is restricted but overall 
drift is south to north. Groyne/ outfall at Eastcote –
significant build up on south side.

• e6.2 - at Skinburness – damage and overtopping but no 
breach. Properties here at located at around crest level.

• Frontage used to be defenced by sand dunes but these 
have now been eroded. 

Priority area? YES Consider how policy at 6.1 and 6.2 will be implemented given ongoing 
erosion trend.

6.1 Silloth Harbour 0-20 HTL 20-50 HTL 50-100 HTL

6.2 Silloth to Skinburness 0-20 HTL 20-50 HTL 50-100 HTL

6.3 The Grune 0-20 NAI 20-50 NAI 50-100 NAI
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11e7: Moricambe Bay

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• International and national 
conservation sites 
(SPA/Ramsar, SAC, SSSI)

• Opportunities for habitat 
creation

• Residential and commercial 
properties, and isolated 
properties

• Link roads between villages
• Heritage and landscape 

value: Hadrian's Wall WHS
(buffer zone), AONB

• Potential impact on fisheries
• Proximity/movement of 

channels to shoreline

• Any new data to update 
understanding of coastal 
processes and risk –
improved understanding of 
wider impacts

• Impact of future SLR
• HRA for international sites
• Viability  (economic) of HTL
• Potential  for privately funded 

defences

• e7.7 - Site run by BT for MoD – high frequency signal: 
Greenwich time signal

• At Anthorn there is currently accretion – no local 
defences. Recently nearshore channel has been 
deepening and narrowing and saltmarshes accreting 
laterally. Need to check monitoring data to assess 
whether this trend continues. Little economic case?

• There is no wave energy at Whitrigg Marsh, so fairly 
stable here.

• EA proposing to withdraw from maintaining pumping 
stations on Waver and Wampool catchment

• EA withdrawal of pumping regime in Moricambe Bay, 
although notice not served yet (x-ref  PU 11c8.5)

• Setting up of Local Water Management Committee 
(similar to old IDBs)

Priority area? NO But check for any change in accretion trend at Anthorn

7.1 Skinburness (east) 0-20 HTL 20-50 HTL 50-100 HTL

7.2 Skinburness to Wath Farm 0-20 HTL 20-50 MR 50-100 HTL

7.3 Wath Farm to Saltcoates 0-20 MR 20-50 MR 50-100 MR

7.4 Newton Marsh 0-20 MR 20-50 MR 50-100 MR

7.5 Newton Marsh - Anthorn 0-20 MR 20-50 MR 50-100 MR

7.6 Anthorn 0-20 HTL 20-50 HTL 50-100 HTL

7.7 Anthorn to Cardurnock 0-20 MR 20-50 MR 50-100 MR
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11e8 Cardurnock to Scottish Border (1)

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• International and national 
conservation sites 
(SPA/Ramsar, SAC, SSSI)

• Opportunities for habitat 
creation

• Residential and commercial 
properties, and isolated 
properties

• Link roads between villages, 
coastal road

• Heritage and landscape 
value: Roman Fort SM, 
Hadrian's Wall WHS (buffer 
zone), AONB

• Risk to Port Carlisle
• Potential impact on fisheries

• Any new data to update 
understanding of coastal 
processes and risk –
improved understanding of 
wider impacts

• Impact of future SLR
• HRA for international sites
• Viability  (economic) of 

policies
• Potential  for privately funded 

defences

• Land drainage is a key issue – related to medieval 
draining of the natural mires resulting in net 
subsidence of the land.

• At Cardurnock issues occur due to coincidence of 
spring tides and high levels of precipitation

• Coastal settlements have always flooded on a 
regular basis so residents are aware of risks – no 
need for education/ adaptation (apart from for 
newcomers?)

• EA have produced mapping showing potential 
habitat improvement areas – to be provided to 
Strategy.

• MR at e8.2 questioned – defences protect properties 
here. Unlikely that residents will abandon as 
defences generally at toe of coastal slope.

Priority area? YES Review policy at 8.2. Consider environmental opportunities.

8.1 Cardurnock to Bowness 0-20 MR 20-50 MR 50-100 MR

8.2 Bowness on Solway 0-20 MR 20-50 MR 50-100 MR
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11e8 Cardurnock to Scottish Border (2)

Key issues, constraints & 
opportunities

Strategy considerations Points raised at workshops

• International and national 
conservation sites 
(SPA/Ramsar, SAC, SSSI)

• Opportunities for habitat 
creation

• Residential and commercial 
properties, and isolated 
properties

• Link roads between villages, 
coastal road

• Heritage and landscape value: 
Roman Fort SM, Hadrian's 
Wall WHS (buffer zone), AONB

• Risk to Port Carlisle
• Potential impact on fisheries

• Any new data to update 
understanding of coastal 
processes and risk –
improved understanding 
of wider impacts

• Impact of future SLR
• HRA for international sites
• Viability  (economic) of 

policies
• Potential  for privately 

funded defences

• At Drumburgh there is a funnelling of water up the estuary, 
meaning elevated water levels in the upper estuary.

• Glasson to Port Carlisle and Port Carlisle to Bowness 
Corner are key risk areas for the road.

• Many properties are located on slightly higher land, but 
Easton is low-lying and relies on flood bank.

• EA are withdrawing from maintenance of land drainage. 
Currently a Water Management Committee is being 
established – anticipated within 5 years, before that EA will 
continue to maintain. 

• Land drainage is a key issue – related to medieval draining 
of the natural mires resulting in net subsidence of the land.

• Coastal settlements have always flooded on a regular basis 
so residents are aware of risks – no need for education/ 
adaptation.

• EA have produced mapping showing potential habitat 
improvement areas

• e8.3 - Believed that toe works to sea wall in front of 
highway immediately east  of Bowness undertaken 6/7 
years ago by UU in association with construction of 
pumping station and associated protection of 
infrastructure

Priority area? NO

8.3 Bowness to Drumburgh 0-20 MR 20-50 MR 50-100 MR

8.4 Drumburgh to Dykesfield 0-20 MR 20-50 MR 50-100 MR

8.5 Dykesfield to Kingsmoor 0-20 MR 20-50 MR 50-100 MR
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11e8 Cardurnock to Scottish Border (3)

Key issues, constraints & 
opportunities

Strategy 
considerations

Points raised at workshops

• International and national 
conservation sites 
(SPA/Ramsar, SAC, SSSI)

• Opportunities for habitat 
creation

• Residential and 
commercial properties, 
and isolated properties

• Link roads between 
villages, coastal road

• Heritage and landscape 
value: Roman Fort SM, 
Hadrian's Wall WHS
(buffer zone), AONB

• Potential impact on 
fisheries

• Any new data to 
update understanding 
of coastal processes 
and risk – improved 
understanding of 
wider impacts

• Impact of future SLR
• HRA for international 

sites
• Viability  (economic) 

of policies, incl. HTL
at 8.10 – inclusion of 
infrastructure 
required

• Potential for privately 
funded defences

• National Coastal Trail – public enquiry due to conflict other access across 
farmland – many objections.

• e8.7 – no specific protection of Rockcliffe but flood risk at high tide. 
Public/ Private responsibility - only location where Carlisle CC have an 
interest.

• e8.4/e8.5 Easton/ Burgh Marsh – marsh currently eroding rapidly – due to 
channel shifting landwards (e8.9/e8.10 - marsh stable/accreting).

• e8.9 M6 and ATR are elevated above flood levels.
• Access Road to seaward side of A74, but higher than surrounding land –

designed to be a buffer.
• EA have remit to maintain defences.
• Road east of Drumburgh is regularly covered by high tide and land to 

landward floods – Strategy to consider sustainability but no local will to 
prevent it through road raising or other means.

• Coastal road to Maryport is built on Pleistocene raised beach deposits. 
• High groundwater levels
• The Vallum (ditch of Hadrian’s Wall) runs along the line of embankment.
• Local attitude is one of acceptance – no education required. Local 

landowners aware of SMP2 policies.
• Potential for significant environmental gains - see AONB assessment.

Priority area? YES Consider environmental opportunities throughout and policy at e8.7

8.6 Kingsmoor to Rockcliffe 0-20 MR 20-50 MR 50-100 MR

8.7 Rockcliffe 0-20 HTL 20-50 HTL 50-100 HTL

8.8 Rockcliffe to Demesne Farm 0-20 MR 20-50 MR 50-100 MR

8.9 Demesne Farm to Metal Bridge 0-20 MR 20-50 MR 50-100 MR

8.10 Metal Bridge to R Sark 0-20 MR 20-50 MR 50-100 HTL



Next steps

• Confirmation of risks, issues and opportunities - report

• Identify SEA objectives - Scoping Note

• Agreement of priority areas – identify any areas to be fast 
tracked

• Development of feasible options
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