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Policy area: 11c16 Duddon Estuary 

 

Figure 1 Sub Cell 11c Arnside to Hodbarrow Point Location Plan of  policy units. Baseline mapping © Ordnance 
Survey: licence number 100026791. 
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1 Introduction 

1.1 Location and site description 
Policy units: 11c16.1 Lowsy Point to Askam-in-Furness Pier 

11c16.2 Askam-in-Furness (including Askam-in-Furness Pier) 

11c16.3 Askam-in-Furness to Dunnerholme (priority unit) 

11c16.4 Dunnerholme to Sand Side (priority unit) 

11c16.5 Kirkby-in-Furness (priority unit)  

11c16.6 Herd House Moss 

11c16.7 Galloper Pool to Viaduct 

11c16.8 Duddon Estuary (inner) 

11c16.9 Millom Marshes 

11c16.10 Red Hills (Millom Iron Works) (priority unit) 

11c16.11 Hodbarrow Mains (priority unit) 

Responsibility: South Lakeland District Council  

Copeland Borough Council 

Barrow Borough Council 

Environment Agency 

Network Rail 

National Trust 

Location:  The policy area extends between Dunnerholme cottages on the eastern bank 
of the Duddon Estuary up to Haverigg on the northern side of the estuary. The 
Duddon Estuary is situated on the northwest coastline between Walney Island 
in the south and the Cumbrian open coast in the north.  

Site overview: The Duddon Estuary is macro tidal, funnel shaped estuary bounded by 
reclaimed marshland and raised shore platforms. The River Duddon drains a 
large upland catchment but the fresh water discharge is small compared to the 
tidal influence. 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-in-Furness Pier, an 
artificial feature constructed of slag from the former steel industry works in 
the area, which shelters a small saltmarsh and marks the transition to narrow 
shingle sand beaches leading up to Dunnerholme Point. 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. 

The foreshore is eroding along the eastern bank in policy units 11c16.1 to 
11c16.4 which has been a result of the channel migrating landwards (Halcrow, 
2013). This has been accompanied by gains in saltmarsh areas and over the 
upper foreshore of the sandy bay areas.  A small river, Kirkby Pool, flowing 
from Kirkby-in-Furness into the Duddon Estuary meanders causing the soft 
bank material to both accrete and erode over time (Halcrow, 2013). 

North of 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. Typically, the saltmarsh is 
narrow along the southern banks of the estuary and expansive along the 
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northern banks, due to the position of the low water channel (which is 
migrating towards the southern bank). 

There are several settlements within this policy area: Askam-in-Furness, 
Soutergate, Sand Side, Kirkby-in-Furness, Foxfield, and Millom. The hinterland 
is largely comprised of large tracts of agricultural land and farmsteads. There 
are a number of isolated properties and access roads between these smaller 
communities.  

The Cumbrian Coastal Railway Line runs in the flood plain around periphery of 
the estuary, mostly within the tidal flood risk area. The main roads lie further 
inland. The coastal environment has high environmental value with 
international designations covering the intertidal zone and adjoining terrestrial 
areas including the Duddon Estuary Ramsar, Morecambe Bay and Duddon 
Estuary SPA and Morecambe Bay SAC. The fringing saltmarsh and intertidal 
flats support a wide range of habitats and qualifying species. There are also a 
number of listed buildings within the area at Askam-in-Furness, Kirkby-in-
Furness and at other isolated sites. 
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1.2 Current SMP policy 
The policy details for the whole policy area are shown in the table below, taken directly from the 
SMP2 (Halcrow, 2011); non priority units have been greyed out.  

Table 1 Current SMP Policy for policy area 11c16 

Overview: There are a number of substantial opportunities to allow parts of the estuary seaward of the railway line to 
return to being a more natural shoreline, allowing future expansion of the intertidal flats and saltmarshes which are 
internationally important. Even larger areas of habitat creation would be possible if the railway was no longer 
operational. The long term plan is therefore to seek to realign or withdraw from defending frontages where 
opportunities exist, but continuing to manage flood and erosion risk to infrastructure and property where it is 
economically and environmentally viable. This estuary wide approach to managing flood and erosion risks meets the 
majority of objectives for the natural, built and historic environment and included investigations to ensure that future 
policies maintain the stability of the estuary as a whole. 

Location Policy and Approach (from 2010) 

0-20 years 20-50 years 50-100 years 

11c16.1 Lowsy Point 
to Askam-in-
Furness Pier 

No active intervention – 
Allow shoreline to continue 
to evolve under natural 
processes. 

No active intervention – 
Allow shoreline to 
continue to evolve under 
natural processes. 

No active intervention – 
Allow shoreline to continue 
to evolve under natural 
processes. 

11c16.2 Askam-in-
Furness 
(including 
Askam-in-
Furness Pier) 

Hold the line – Manage 
erosion risk by maintaining 
existing defences to an 
adequate standard. 

Hold the line – Manage 
erosion risk by 
maintaining existing 
defences to an adequate 
standard. 

Hold the line – Manage 
erosion risk by maintaining 
existing defences to an 
adequate standard. 

11c16.3 Askam-in-
Furness to 
Dunnerholme 

No active intervention – 
Allow shoreline to continue 
to evolve under natural 
processes. 

No active intervention – 
Allow shoreline to 
continue to evolve under 
natural processes. 

No active intervention – 
Allow shoreline to continue 
to evolve under natural 
processes. 

11c16.4 Dunnerholme 
to Sand Side 

Hold the line – Manage 
flood and erosion risk by 
maintaining existing 
defences to an adequate 
standard. 

Hold the line – Manage 
flood and erosion risk by 
maintaining existing 
defences to an adequate 
standard. 

Hold the line – Manage 
flood and erosion risk by 
maintaining existing 
defences to an adequate 
standard. Without railway 
line no active intervention 
would be preferred option. 

11c16.5 Kirkby-in-
Furness 

Hold the line – Manage 
flood and erosion risk to 
the railway line by 
maintaining existing 
defences to an adequate 
standard. 

Hold the line – Manage 
flood and erosion risk to 
the railway line by 
maintaining existing 
defences to an adequate 
standard. 

Hold the line – Manage 
flood and erosion risk to the 
railway line by maintaining 
existing defences to an 
adequate standard. 

11c16.6 Herd House 
Moss 

No active intervention – 
Allow shoreline to continue 
to evolve under natural 
processes. 

No active intervention – 
Allow shoreline to 
continue to evolve under 
natural processes. 
Consider flood risks to 
isolated properties and 
case for localised flood 
protection. 

No active intervention – 
Allow shoreline to continue 
to evolve under natural 
processes. 

11c16.7 Galloper Pool 
to Viaduct 

Hold the line – Manage risk 
to the railway line by 
maintaining existing 
defences to an adequate 
standard. 

Hold the line – Manage 
risk to the railway line by 
maintaining existing 
defences to an adequate 
standard. 

Hold the line – Manage risk 
to the railway line by 
maintaining existing 
defences to an adequate 
standard. 
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11c16.8 Duddon 
Estuary 
(inner) 

Hold the line – Manage 
flood risk by maintaining 
existing defences. 
Undertake studies and 
consultation on 
opportunities to withdraw 
from maintenance of 
defences and manage a 
retreat to higher land. 
Localised defences to 
manage risk to the A595 
road maybe required. 

Managed realignment - 
Depending on studies, 
withdraw from 
maintenance of existing 
defences and manage a 
retreat to higher land to 
allow natural processes to 
resume. Implement 
localised set back 
defences to manage risk 
to the main A595 road if 
required. 

Managed realignment - 
Depending on approach in 
earlier epochs, manage 
realigned defences. 

11c16.9 Millom 
Marshes 

Hold the line – Manage 
flood risk by maintaining 
existing defences, while 
studies and consultation 
are undertaken to assess 
implications of medium 
term policies. Undertake 
early implementation of 
Managed realignment 
where practicable. 

Managed realignment – 
Do not replace existing 
embankments at end of 
residual life. Retreat back 
to shorter alignment to 
manage risk to the 
railway line. Without 
Railway line No active 
intervention would be 
preferred. 

Managed realignment – Do 
not replace existing 
embankments at end of 
residual life. Retreat back to 
shorter alignment to 
manage risk to the railway 
line. Without Railway line No 
active intervention would be 
preferred. 

11c16.10 Red Hills 
(Millom Iron 
Works) 

No active intervention – 
Allow existing redundant 
defences and quay 
structures to deteriorate 
and erosion to continue. 

No active intervention – 
Allow existing redundant 
defences and quay 
structures to deteriorate 
and erosion to continue. 

No active intervention – 
Allow a return to a more 
natural shoreline. 

11c16.11  Hodbarrow 
Mains 

No active intervention – 
Allow shoreline to continue 
to evolve under natural 
processes. 

Managed realignment – 
When flood risk justifies,  
construct new set back 
flood embankments to 
manage flood risk to 
assets in Millom. 

Hold the line – At new 
alignment to manage flood 
risk to assets. 

1.3 Estuary Managed realignment  
The Duddon Estuary has relatively low flood and erosion risks to properties and land, partly due to 
the relatively high land elevations around the estuary margins and partly due to the small number of 
properties and industrial installations within the flood risk zone. The SMP2 (Halcrow, 2010) noted 
that 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 adaptation to sea level rise through future 
expansion of the intertidal flats and saltmarshes which are internationally important. The long term 
SMP2 Policy (Error! Reference source not found.) is to seek to realign or withdraw from defending 
frontages where opportunities exist, but to continue to manage flood and erosion risk to 
infrastructure and property where it is economically and environmentally viable. 

There are a number of potential sites where Managed realignment could be delivered within the 
Duddon Estuary. Either by removing, breaching or allowing defences to deteriorate over time or 
through Regulated Tidal Exchange (RTE), in locations such as where low lying areas are separated 
from the estuary by roads or railways. 

The key issues and opportunities identified for a number of potential sites within the Duddon 
Estuary include:  

• New embankments may be required to constrain the set back in some locations to manage 
risk of flooding to properties, roads and terrestrial or freshwater designated environmental 
sites. 

• Over time downstream reaches of channel may expand to accommodate tidal waters flooding 
site leading to pressure on defences. 
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• Potential impacts to geomorphology of river or tidal channel and fringing habitats including 
erosion and flood risk implications to hinterland. 

• Potential impacts on Natura 2000 sites, HRA requirement and potential need for 
compensatory habitat if losses predicted and realignment is undertaken as a managed scheme 
rather than through natural processes. 

• Some locations may have potential for regulated tidal exchange (RTE) schemes for habitat 
creation, but careful design would be required to avoid impacts on adjacent frontages.  

• None of the sites are completely free of constraints, although boundary refinement could help 
avoid some of the constraints in some areas. 

• Many of the proposed sites are situated high in the tidal frame and based on current land 
elevations and water levels would generally create predominately transitional habitats. There 
is limited opportunity throughout the estuary to create mud or sandflats, based on current 
land elevations  

Further studies are required prior to the shortlisting of sites or implementation of specific schemes: 

• Clarification of the objectives for undertaking Managed realignment 

• More detailed desk top assessment of sites (e.g. lengths of footpaths with site, potential for 
contaminated land issues) 

• Incorporation of local knowledge to better characterise sites. 

• Preliminary designs - quantifying the length of new defences where required, number and 
positions of breaches, requirements for creek systems etc.  

• Hydrodynamic modelling to determine effects on flood risk and geomorphology of estuary as 
well as the likely inundation of the sites. 

• Costs and economics - Quantifying the costs for the works and future maintenance versus 
existing management activities. 

• Approaching landowners and tenants to discuss implications of MR sites and gauge the level 
of support. 

• Consideration of requirements for consenting, such as Marine Management Organisation 
(MMO) marine licence and Local Planning Authority planning application, Environmental 
Impact Assessment (EIA), HRA, Water Framework Directive (WFD). 

The Duddon Estuary has been studied less than many of the other estuaries in Cell 11 and this 
probably reflects the relatively lower risks. However, there are potential implications of the policy 
changes on the wider estuary and the important environmental habitats. A number of studies were 
therefore recommended in the SMP2 in order to consider options for policy delivery, assess 
potential impacts and develop a long term strategy. The requirements for these studies were 
reviewed by Halcrow (2013) to inform the regional coastal monitoring programme on data collection 
needs. It was recommended that these studies and estuary wide strategy development will need to 
be supported by good quality data and analysis and modelling to firstly confirm the conceptual 
understanding of processes and secondly to assess impacts of defence management options and 
future sea level rise on the estuary.  

The additional studies recommended in Halcrow (2013) aimed to address the gaps in understanding 
and thus help to deliver the recommendations in the SMP2 Action Plan, focussed on coastal process 
data collection, geomorphological studies, and consultation with landowners. 
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2 Appraisal of priority units 
Five units within this area have been defined as priority units: 

• 11c16.3 Askam-in-Furness to Dunnerholme 

• 11c16.4 Dunnerholme to Sand Side 

• 11c16.5 Kirkby-in-Furness 

• 11c16.10 Red Hills 

• 11c16.11 Hodbarrow Mains 

2.1 Existing approach to flood and coastal erosion risk 
management  

2.1.1 Justification of current SMP policy 
Section 1.2 sets out the SMP policies for the priority units. The primary justifications for the policies 
at the SMP level were: 

The justification for the policy for 11c16.3 is as follows: 

• Social: Limited assets at risk of tidal flooding. 

• Environmental: No active intervention will result in a naturally functioning sustainable 
coastline; Potential opportunities for Regulated Tidal Exchange and intertidal habitat 
creation landward of railway, but need to consider impact on natterjack toads. 

• Economic: No justification for intervention. 

The justification for the policy for 11c16.4 is as follows: 

• Social: Hold the line will manage risks to the railway line and Soutergate which is a key factor 
in the economy of the region. 

• Environmental: Potential opportunities for Regulated Tidal Exchange & intertidal habitat 
creation landward of railway but need to consider impact on natterjack toads.  

• Economic: Hold the line is economically viable, but justification is primarily based on railway 
benefits. 

The justification for the policy for 11c16.5 is as follows: 

• Social: Hold the line will manage risks to the railway line which is a key factor in the economy 
of the region. Also manages risk to Sand Side and Kirkby-in-Furness. 

• Environmental: Realignment not possible due to railway and adjacent high ground. Potential 
long term intertidal habitat losses due to coastal squeeze can be offset by habitat creation 
elsewhere in the estuary. 

• Economic: Hold the line is economically viable, but justification is based almost solely on 
railway benefits. 

The justification for the policy for 11c16.10 is as follows: 

• Social: Limited assets at risk of tidal flooding, no justification for coastal defence. Works to 
quay or private defences would be subject to consent. 

• Environmental: No active intervention will result in a naturally functioning sustainable 
coastline.  
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• Economic: Defences cannot be justified economically as there are no longer any assets at 
risk on the site. 

The justification for the policy for 11c16.11 is as follows: 

• Social: Managed risk to community and assets in Millom. Defences will only be constructed 
when required. 

• Environmental: Coastline will remain natural as defences can be set back towards the 
vicinity of the assets. 

• Economic: The economic viability of the policy depends on intervention taking place in the 
medium term when justified and cost effective set back alignment rather than shoreline 
defences. (Policy delivery may be compromised by funding prioritisation due to the low 
Benefit Cost Ratio and therefore opportunities for co funding need to be investigated). 

2.1.2 Current defences 
The railway embankment forms the primary flood defence in units 11c16.3, 11c16.4 and 11c16.5.  
Based upon the most recent asset inspections (Barrow Borough Council, 2016; CH2M, 2017a, 2018c) 
undertaken as part of the North West Regional Monitoring Programme, the condition of the existing 
defences is graded at Fair, with one section of natural high ground which is ungraded. Figure 2 and 
Figure 3 show the policy units and summary of defences for the priority policy units. 

 

Figure 2 Policy units and summary of defence lengths within the Duddon Estuary policy units 11c16.3 – 11c16.10. 
Baseline mapping © Ordnance Survey: licence number 100026791 
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Figure 3 Policy units and summary of defence lengths within the Duddon Estuary policy units 11c16.3 – 11c16.5. 
Baseline mapping © Ordnance Survey: licence number 100026791 

Table 2 provides a summary of the condition and estimate residual life for the various defence 
structures, Table 3 provides information on Network Rail coastal defence assets, whilst the following 
text provides further detail regarding current condition and recent management, based upon 
information taken from the most recent asset inspection reports (Barrow Borough Council, 2016; 
CH2M, 2017a, 2018c). No specific design details have been obtained for this frontage. 

No asset inspection information exists for the natural sea defence assets within policy units 11c16.10 
and 11c16.11. No specific design details have been obtained for this frontage. 

Table 2 Existing defence condition and estimated residual life 

Unit Location EA Asset Ref Defence Type Condition Residual Life 
(years) 

11c16.3 - 011KD90260501C01 Natural high 
ground 

- - 

11c16.4 From Barrows defence to 
access track 

011KD90270101C02 

 

Railway 
embankment 

Fair (3) n or a 

11c16.4 Access track to south 
of Sand Side 

011KD90270201C01 Railway 
embankment 

Fair (3) n or a 

11c16.5 South of Sand Side to 
Kirkby Pool 

011KD90270201C08 Railway 
embankment 

Fair (3) n or a 

11c16.10 Millom 011KD90270401C01 sea defence 

(natural)1  
 

3*  

11c16.10 or 
11 

Disused tip to Hodbarrow 
Point 

011KD90280101C01 sea defence 
(natural) 

3*  

*Asset grade provided from Copeland BC NFCDD Data 2012 excel spreadsheet 

                                                           
1 Man-made structures, such as the former railway embankment, act as flood defence for parts of the area. 
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Table 3 Network Rail Assets and details of future maintenance works.  

Unit Network Rail 
Name 

Railway 
ID 

Notes Works Required Implementation 
Year 

11c16.3 Dunnerholme 
Embankment 

W351300 - Essential review and 
options or solutions 
required to enhance the 
resilience of the defence, 
in conjunction with 
Soutergate Marsh 
Embankment South and 
North. 

2019 or 2020 

11c16.4 Soutergate 
Marsh 
Embankment 
(1) 

W361440 

 

Situated between Askam-
in-Furness and Kirkby-in-
Furness. 

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

2019 or 2020 

11c16.4 Soutergate 
Marsh 
Embankment 
(2) 

W370900 Situated between Askam-
in-Furness and Kirkby-in-
Furness stations and 
defends the railway from 
the tidal estuary of the 
River Duddon. 

Maintenance or repairs to 
address deterioration of 
the stone and concrete 
pitching at various 
sections along the length 
of the asset. Essential 
review and options or 
solutions required to 
enhance the resilience of 
the defence, in 
conjunction with 
Soutergate Marsh 
Embankment South. 

2018 or 2019 

 

11c16.4 Lidge Gate 
Wall 

W371250 Coastal defence located 
between Askam-in-Furness 
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 or 2019 

11c16.4 
or 5 

Sand Side 
Marsh 
Embankment 

W371250    

11c16.5 Head Cragg 
Marsh 
Embankment 

W380400 Sea defence located 
immediately north of 
Kirkby-in-Furness Railway 
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 
improve the resilience of 
the defence. 

2018 or 2019 
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Policy unit 11c16.3 (Askam-in-Furness to Dunnerholme) 

Dunnerholme Embankment: Railway embankment (460 m) – Network Rail 

Along this frontage there are no man made defences, the natural defences consisting of marshland 
and sand. The railway embankment crossing low lying land is set back from the coast fronted by a 
golf course situated within sand dunes. The Blea Beck runs between the coast and the railway, with 
an outfall north of the caravan park.  

Network Rail has investigations programmed for 2018 and 2019 involving essential review and 
options or solutions of maintenance and asset management provision works required to enhance 
the resilience of the defence. 

Policy unit 11c16.4 (Dunnerholme to Sand Side) 

From Barrows defence to access track, including Soutergate Marsh Embankment (1) 

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 lies along 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.  

Soutergate Marsh Embankment (1) comprises the 
embankment crossed by culvert(s) and a footbridge. The 
defence is approximately 94 m long. 

Access track to south of Sand Side, including Soutergate Marsh Embankment (2), Lidge Gate Wall 
and Sand Side Marsh Embankment (part) 

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 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.  

 

Figure 4 View north east along Soutergate Marsh 
Embankment (1). 
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Figure 5 View north along sloping concrete revetment (Soutergate embankment 2) towards Kirkby-in-Furness 
(left) and view south along rock revetment (Sand Side Marsh Embankment) towards Askam-in-Furness at the 
very northern extent of the section(right). 

Soutergate Marsh Embankment (2) also comprises an embankment and is approximately 1100 m 
long and is crossed by three culverts. Lidge Gate Wall is an embankment approximately 360 m long. 
Sand Side Marsh Embankment extends approximately 830 m (largely within 11c16.5) comprising an 
embankment fronted by rock revetment in places. 

Policy unit 11c16.5 (Kirkby-in-Furness) 

South of Sand Side to Kirkby Pool, including Sand 
Side Marsh Embankment and Head Cragg Marsh 
Embankment 

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.  

Sand Side Marsh Embankment extends 
approximately 830 m (largely within 11c16.5) 
comprising an embankment fronted by rock 
revetment in places. Head Cragg Marsh 
Embankment is a railway embankment which 
crosses the Kirkby Pool River.  

Policy unit 11c16.10 (Red Hills) and Policy unit 11c16.11 (Hodbarrow Mains) 

There are no formal defences within these policy units. The 11c16.10 (Red Hills) frontage comprises 
an area of low lying land fronted by saltmarsh and a promontory consisting of blast furnace slag. The 
northwest extent of the policy unit consists of a disused railway embankment that provides an 
informal tidal flood defence function to Millom. 

The 11c16.11 (Hodbarrow Mains) frontage is more exposed than that of 11c16.10 and comprises 
shingle sand beaches backed by pasture. 

Figure 6 View north east along Sand Side Marsh 
Embankment 
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Figure 7 Policy units and summary of defence lengths Around Haverigg Outer Barrier. Baseline mapping © 
Ordnance Survey: licence number 100026791 

2.1.3 Shoreline change 
The Duddon Estuary is wide relative to its tidal length and is bounded by reclaimed marshland and 
raised shore platforms. The present surface and near surface sediments of the estuary are 
predominantly sandy, with extensive mobile sand flats and channels in the lower estuary. The 
sediments become progressively more muddy up-estuary, notably on the western side, where 
extensive saltmarshes have developed. There are major sand dune systems at Sandscale Haws, 
Haverigg Haws and North End on Walney Island at the estuary mouth. These systems have 
developed largely as a result of littoral sediment drift into the estuary from the open coast to the 
north and south (Halcrow, 2010). 

The middle estuary has been influenced by reclamation of saltmarsh and construction of sea 
defences. In addition, the Cumbrian Coastal railway line and associated embankment, constructed in 
the mid 19th century, runs along the eastern bank of the estuary providing a potential constraint on 
shoreline position. From Millom to Haverigg shoreline modifications have been primarily as a result 
of the 19th century mining, quarrying as well as iron industry in the area. Various piers and jetties 
and the Haverigg barrier were built to accommodate this industry. In addition, waste from the 
mining was deposited on the foreshore. Mining ceased in the 1960s and the area behind the barrier 
was flooded to provide a lagoon which is a local nature reserve and is used for water sports 
(Copeland Borough Council, 2015). 

Tidal flows into and out of the estuary are strong, and wave action is also significant at high water 
due to the wide mouth and south westerly exposure (Halcrow, 2010). Predominant waves entering 
the estuary are generally from the south west. As they move up the estuary, they are significantly 
modified in direction and reduced in energy by a combination of the shape of the estuary, the 
shoreline location and the bank and channel arrangements (Copeland Borough Council, 2015). The 
middle section of the estuary is protected from waves propagating upstream by the headland of 
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Hodbarrow Point and Crab Point (the boundary of unites 11c16.10 and 11c16.11). Upstream of Crab 
Point (northern boundary of 11c16.11) there is net potential sediment transport in an upstream 
direction, whereas downstream the net potential transport is in a downstream direction. Therefore, 
the middle part of the estuary, in this section of frontage, is acting as a sediment sink (Halcrow, 
2010).  

Analysis reports are produced to report on analysis of beach level data collected as part of the North 
West Monitoring Programme: the Lancaster, Barrow and South Lakeland Analysis and Copeland 
Analysis reports cover this frontage. The most recent reports include analysis of data up to 2016; the 
following sections summarise the longer term trends per policy unit. 

Policy unit 11c16.3 (Askam-in-Furness to Dunnerholme) 

There has been a retreat of the mean sea level mark across most of the profiles in this policy area 
over the last 10 years due to erosion of the lower profile. This has been paired with large gains on 
sandy upper beaches in policy unit 11c16.3. The sand dunes at the back of the beach between 
Sandscale and Dunnerholme have shown varying behaviour along the coast with some dunes 
eroding and some accreting, perhaps liked to varying levels of shelter provided by intermittent rock 
outcrops during storms, or differing levels of human use due to varying proximity to footpaths.  

 

Figure 8 Oblique aerial, facing east, of the sand dunes fronting the golf course at Dunnerholme. 

Policy unit 11c16.4 (Dunnerholme to Sand Side) 

North of Dunnerholme, recent trends indicated that the saltmarsh generally accreted vertically but 
the saltmarsh edge retreated landward, which was a continuation of longer term trends.   

Over the longer term, erosion of the lower profile has led to retreat of the mean sea level mark 
across most the profiles in this policy area over the last 10 years. This has been paired with steady 
vertical accretion of saltmarsh and extensive saltmarsh edge retreat within the policy unit 11c16.4 
(between Marsh Grange Farm and Cart House Farm). These changes may be due to the migration 
the tidal channels towards the southern and eastern flanks of the estuary which was reported to be 
occurring over 20 years ago and appears to be continuing today (Fahy et al., 1993). 
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Figure 9 View west from embankment across expansive saltmarsh and estuary towards Millom 

Policy unit 11c16.5 (Kirkby-in-Furness) 

Recent profiles indicated erosion of the lower mud profile at Soutergate between 2015 and 2016 
which was large relative to longer term variation (net total of 60 m) which suggests a recent rapid 
landward movement of the tributary river channel at this location. 

Over the longer term, it was noted that at the northern end of the policy area, near Soutergate and 
Kirkby River Pool, the upper saltmarsh has been more stable than further south, and there was 
fluctuation on the lower profile over the past 10 years rather than the distinctive erosive trend 
observed further south. This may be because the small tributary channel entering the Estuary here 
may be subject to smaller but more rapid variations in its position compared to the larger tidal 
channels further south. 
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Figure 10 View north east along the bank of the Kirkby Pool towards Kirkby-in-Furness 

Predictions of future erosion from the Environment Agency’s National Coastal Erosion Risk Mapping 
(NCERM) suggest the following bands of change, under a scenario of No active intervention for the 
northern section of unit 11c16.3 and units 11c16.4 and 11c16.5: 0 to 2 m erosion by year 20, 50 and 
100. Although the southern extent of 11c16.3 is predicted to erode by 5 to 15 m by year 20 and 15 
to 40 m by year 100.  

Policy unit 11c16.10 (Red Hills) and 11c16.11 (Hodbarrow Mains) 

The summary interpretation of the Millom to Haverigg (11c16.10 and 11c16.11) section of the 
Duddon Estuary from CH2M (2017a, 2018b) is:  

• Short term: The negligible seasonal change over summer 2016 indicates that events have been 
sufficiently small to have no effect on the beaches.  
The observed annual change indicates ongoing accretion of the sand bar seaward of the shore 
parallel course of a tributary the Haverigg Pool channel, with material moving into this frontage 
from further west. Landward of the channel, changes in beach level have generally been small.  

• Long term: Comparison of the profiles over a longer period indicates that there has been 
relatively little change in foreshore elevation landward of the shore parallel channel, with the 
majority of change observed further seaward due to the net growth of the sand bar feature.  
The bed of this channel has recently aggraded and the height and width of the sand bar seaward 
of the channel is also substantially greater than in previous surveys. This indicates two things, 
firstly that this area is receiving inputs of sand from elsewhere in the Duddon Estuary, leading to 
the growth of the sandbar and that currently the channel is a barrier to this sediment moving 
onshore to feed the beach. 
 

Predictions of future erosion from the Environment Agency’s National Coastal Erosion Risk Mapping 
(NCERM) suggest the following bands of change, under a scenario of No active intervention for the 
Borwick Rails frontage: 5 to 15 m erosion by year 20 and 50 and 15 to 40 m by year 100. Whilst the 
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following bands of change are suggested for the promontory formed by slag deposits on the western 
section of 11c16.10: 15 to 40 m erosion by year 20, 40 to 100 m by year 50 and 100 to 200 m by year 
100.  

 

Figure 11 View west over waste (blast furnace slag deposits) deposits sheltering the saltmarsh at Millom 

For unit 11c16.11 predictions of future erosion from the Environment Agency’s National Coastal 
Erosion Risk Mapping (NCERM) suggest the following bands of change, under a scenario of No active 
intervention is 0 to 2 m of erosion by years 20 and 50 and 2 to 5 m of erosion by year 100.  

2.2 Outline of the problem 

2.2.1 Background 
Flooding is the key risk within the Duddon Estuary as there are expansive areas of reclaimed marshland 
around margins of current estuary and river floodplains. There is risk to properties in Sand Side, 
Soutergate, Foxfield, Millom and to a number of isolated properties. Large tracts of agricultural land 
and farmsteads lie within the flood risk zone. There is also flood risk to the railway, which runs through 
the flood plain around the whole estuary and to the road network, including a short section of the 
A595 as well as the access roads which link the small communities.  

There are a number of locally significant assets within the frontage at Askam-in-Furness-in-Furness 
which are within the flood risk zone. Notably, the sewage works at Askam-in-Furness as well as Marsh 
Farm Caravan Site and Dunnerholme Golf Club. 

The Cumbrian Coastal Railway Line along Kirkby-in-Furness (11c16.4 and 11c16.5) is particularly 
vulnerable to flooding and undermining due to the proximity of the low water channel (of the Kirkby 
Pool River) resulting in bank erosion. Recent defence improvements have been undertaken as 
emergency works, and future works are anticipated.  

Erosion of the saltmarsh edge occurs within 11c16.3 and this is expected to become worse in the 
future (NCERM). Erosion has also been highlighted as an issue along the Millom frontage (11c16.10) 
especially of the waste spoil deposits. In the short term it is anticipated that the erosion extent may 
be 15 to 40 m from the current shoreline position, between 40 to 100 m in the medium term and up 
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to 200 m in the long term. This feature currently shelters the saltmarsh fronting Millom and erosion 
in the future may compromise this.  

2.2.2 Issues, constraints and opportunities 
The SMP policies along this frontage assume that the railway will continue to operate along this line 
for decades to come. Consideration of a strategic approach to managing risks to the railway could 
provide potential efficiencies. Network Rail own and maintain the railway embankments that provide 
the main flood defence along the 11c16.3, 11c16.4 and 11c16.5 frontage.  It is not currently 
understood that there are any plans to realign the railway and therefore this will in time limit the 
natural evolution of the coastline and limit the ability of the shoreline to adapt to climate change.  

The waste blast furnace slag deposits currently shelter the Millom frontage however this may change 
in the future as the bank is predicted to erode by up to 200 m in the long term (NCERM) due to climate 
change. This will expose the saltmarsh surrounding Millom Creek (Salthouse Pool) and although the 
coastal configuration around Millom, including the headlands of Hodbarrow Point and Crab Point, 
means that the frontage is very sheltered, this may increase erosion risk within the Creek. 

There is a potential contamination risk that has been identified along the reclaimed frontages of Red 
Hills (11c16.10). The old limestone quarry at Red Hill has apparently been identified as a potential 
wildlife mitigation area for the Moorside Project.  

The Duddon Estuary and the flood plain surrounding it contains a large number of wildlife 
designations, although there are no cultural heritage designations other than a few listed buildings 
throughout the frontage. The whole of Duddon Estuary is of international importance consisting of 
intertidal sand and mudflats, important for large numbers of wintering and passing waterfowl: as 
such it is designated as Duddon Estuary Ramsar and SSSI, Morecambe Bay and Duddon Estuary SPA 
and Morecambe Bay SAC. A range of grazed and ungrazed saltmarsh habitats occur around the edge 
of the estuary, especially the sheltered inner section. The site is the most important in Cumbria for 
sand dune communities including large areas of calcareous dunes at Sandscale. There are potential 
environmental opportunities, if Managed realignment is viable. 

The SMP2 noted that there are a number of substantial opportunities to allow parts of the estuary 
seaward of the railway line to return to be a more natural shoreline, allowing future expansion of 
the intertidal flats and saltmarshes which are internationally important. Even larger areas of habitat 
creation would be possible if the railway was no longer operational or if regulated tidal exchange 
opportunities were considered (refer to Section 1.3). 

The SMP2 policy boundary between 11c16.2 and 11c16.3 also requires review, taking account of the 
need for a consistent approach for the hinterland within the existing limits of the SMP2 boundaries.  

2.2.3 Strategy considerations and general approach 

Key considerations 

Since the SMP was produced further monitoring data has been collated. The strategy has considered 
the following: 

• recent shoreline change 

• current defence conditions and level of risk 

• Consideration is to be given the potential implications of the North West Coastal Connections 
route study across the Duddon (11c16.8). 

• Consideration of the SMP2 policy boundary between 11c16.2 and 11c16.3, allowing potential 
consistent approach for the hinterland within the existing limits of the SMP2 boundaries.  

• Consideration of the SMP2 policy based on the potential contamination risk that has been 
identified along the reclaimed eroding frontages of Red Hills (11c16.10) and the tidal flood risk 
to Millom. 
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• future management options. 

Strategy approach 

The following situations arise along this frontage, and will be addressed as follows: 

• Privately owned or funded defences – these are locations where the SMP policy may 
allow Hold the line subject to private funding or investment. The strategy will investigate 
the performance or impact of the defences and make recommendations on measures to 
ensure a strategic solution along the frontage. It is unlikely that these locations will 
attract significant FDGiA funding – here the focus will be on considering varying costs of 
approaches, environmental impacts on the wider coast and making recommendations 
accordingly.  

• Proposed future developments – these are locations where the SMP policy may still be 
appropriate for current hinterland assets but where future developments are proposed. 
Here the strategy will consider possible measures taking account of a possible change to 
policy. Future or proposed developments cannot be included in economic assessments 
to justify FDGiA - here the focus will be on considering varying costs of approaches, 
environmental impacts on the wider coast and making recommendations accordingly. 

2.3 Options development and appraisal 
The main Options Development report defined the long list options, each of these has been 
screened at a high level against technical, economic and environmental criteria to develop a list for 
final detailed appraisal.  

The table below summarises the long list options for each policy unit covered in this section, in 
addition to the baseline options of: 

• Do nothing 

• Do minimum.  

Table 4 Long list options considered for priority policy units:  
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11c16.3 Askam-in-
Furness to 
Dunnerholme 

   ✓ ✓ ✓     

11c16.4 
Dunnerholme to 
Sand Side 

   ✓ ✓ ✓     

11c16.5 Kirkby-in-
Furness ✓ ✓  ✓  ✓     

11c16.10. Red Hills 
     ✓     

11c16.11. Hodbarrow 
Mains      ✓ ✓   ✓  

 

For Policy Units 11c16.3, 11c16.4 and 11c16.5 the realignment of the railway is also considered. 
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The second stage has been to appraise the short listed options. Each of the sections below outline 
for each frontage the shortlisted options and approaches (measures) that could be adopted to 
achieve these.  

Do nothing has been appraised as a baseline in all frontages. This option assumes that no further 
works would be undertaken and the existing defences would deteriorate over time, resulting in 
failure.  

Additional information on environmental impacts is provided in a Strategic Environmental 
Assessment: Environmental Report which systematically appraises the potential environmental 
consequences of the proposed strategy and recommend any actions needed to mitigate and monitor 
identified adverse effects.  

The economic feasibility of implementing a particular option has been appraised through 
considering the packages of measures required for its implementation have been costed and the 
benefits of the strategic options were identified and evaluated. The Do nothing option provides the 
baseline for the economic appraisal. This is reported in the Economic assessment report. 

2.4 11c16.3: Askam-in-Furness to Dunnerholme 
This unit runs from the southern boundary of Askam-in-Furness caravan park to the eastern tip of 
the limestone outcrop of Dunnerholme. The caravan park is located on the coastal fringe and is 
situated just north of Askam-in-Furness Wastewater Treatment Works (WwTW).  Dunnerholme golf 
course lies north of the caravan park.   

The railway line runs parallel to the shoreline long the length of 11c16.3.  In addition to the caravan 
park and sewage works there are a few buildings associated with Marsh Farm and Dunnerholme 
cottages seaward of the railway line.  The grazing marsh and saltmarsh fronting the railway line is 
designated under the Morecombe Bay SAC and Duddon Estuary Ramsar. An area landward of the 
railway in this unit also included in these designations. 

The southern side of Dunnerholme forms natural high ground but the hinterland is still indicated as 
Flood Zone 2.   

It is not known whether the railway embankment provides any flood defence along this length. The 
levels of the railway embankment and the standard of protection provided by the railway 
embankment are not known.  There are no formal defences along this frontage.  

There is limited property landward of the defence and the A595, which runs parallel with the railway 
line, is situated approximately 1 km from the railway embankment. Network Rail are the owners of 
the Dunnerholme railway embankment and are considering the need for renewal works for 2018 
and 2019 and aspire to enhance the resilience of the defence.  

This frontage has experienced retreat of the mean sea level mark accompanied by profile 
steepening.  Saltmarsh edge retreat has been noted along this frontage.  Minimal erosion of the 
natural high ground at Dunnerholme only is predicted over the next 100 years.  However, some 
erosion is predicted for southern extent at Askam-in-Furness caravan park.  There appears to be 
some temporary reinforcement in place along this section perhaps placed by the caravan park. 

2.4.1 11c16.3 - Initial screening of options 
The policy here is for No active intervention through all three epochs, as there is no economic basis 
for intervention due to the limited assets at risk.   

 

 

 

Table 5 below summarises the rationale for taking long options forward to the short list stage.  
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Table 5 Screening of long list options for 11c16.3 

Long list options Description Short listed? Rationale 

Do nothing No further works 
undertaken, defences left 
to deteriorate and fail. 

Baseline only This option would not manage erosion or 
flooding risks to the railway assets or properties 
within the study area. It has been assessed for 
comparative purposes only. 

Do minimum Reactive patch and repair 
of defences only. 

Baseline only This option would not manage long term erosion 
or flooding risks to the railway assets or 
properties within the study area. However, this 
may become the default option if funding is no 
longer available. 

Hold the line: 
improve existing 
defences  

Measures to improve 
defence resilience, such 
as rock toe works, raising 
crest levels. 

No The existing railway embankment is set back that 
modifications to it would not realise any benefit 
to the fronting land. 

As there are no man made defences along the 
frontage, this has not been considered further  

Hold the line: 
construct new 
shore control 
structures 

New control structures 
constructed 
perpendicular to the 
shoreline 

No Such construction would be too expensive in 
relation to the assets protected. Introduction of 
shore controls structures would have impacts on 
the morphology of the foreshore and wider 
estuary impacting the habitats of the Ramsar and 
SAC. 

Hold the line: 
improve through 
constructing new 
revetments or 
seawalls 

New shore parallel 
defences  

Yes Consideration of the benefit of the provision of 
flood defences for the protection of the railway 
line.  Assumed caravan park is relocated.  
Options such as a new embankment or sea wall 
may be appropriate if the existing railway 
embankment cannot be upgraded, although high 
cost. Therefore, this option has been taken 
forward for further consideration. 

Managed 
realignment: 
realignment of 
the railway 

Realignment of the 
railway line to outside the 
flood zone. 

No Unlikely to be appropriate due to high cost and 
risks lower than other locations on Cumbrian 
coastal railway.  

2.4.2 11c16.3 - Development and appraisal of short listed options 

Do nothing (Option 1) 

This is considered as a baseline against which other options can be appraised. Under this option all maintenance and 
management of the defences would cease and defences would be allowed to fail.  

Technical Expected erosion of natural high ground south of Dunnerholme is expected to be minimal.  Ongoing 
erosion of Askam-in-Furness caravan park will compromise park and lead to increased flood risk.  Without 
investment, any damage will be left to deteriorate further, ultimately leading to failure of defences, 
placing the caravan park at risk.   

Tidal flood risk will increase with climate change, but the number of affected assets are limited. 

Environmental This option would not reduce risk of flooding or coastal erosion to this frontage. This may be the case for 
several recreational facilities, including Dunnerholme Golf Course, Marsh Caravan Site, and multiple 
informal carparks along the frontage. The sewage treatment works that serves the wider community may 
be at risk from erosion in the longer term. Erosion or flood damage to the Cumbrian Coast Line in the long 
term could reduce its operation, and this is a key link along this coastline, although risks are lower here 
than elsewhere on the route. This railway has heritage value which may be reduced as a result of this 
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option. There is also a wastewater treatment works which may present a contamination risk if left 
undefended; this lies within the policy unit to the south, but within a linked flood area.  

Doing nothing along this frontage would allow natural coastal processes to continue. This may enhance 
the biological designations of the estuary, resulting in an increase in intertidal or BAP habitats (sand dunes, 
saltmarsh, sandflats and mudflats) present. Full impacts on these designations will require further 
consideration under the Habitats and Species Conservation Regulations (2017) (Ramsar, SPA, SAC) and the 
Countryside and Rights of Way Act (2000) (SSSI). This option may also result in hydromorphological 
changes to the frontage and further consideration of whether this option will compromise the WFD 
objectives of the relevant waterbodies including Duddon Sands coastal and Duddon transitional 
waterbody.   

Cost There are no costs associated with the Do nothing option.  

Damages Impacts on Askam-in-Furness caravan park and limited property associated with the park. Tidal flooding 
may increase along the railway line. Therefore, the key damages are associated in longer term on forced 
closure and ultimately loss of the railway infrastructure.   

The cost of damages is estimated to be £790 k (combined for 11c16.3 and 11c16.4 and excluding railway).  

 

Do minimum (Option 2) 

This is also considered as a baseline against which other options can be appraised. Under this option only reactive patch 
and repair maintenance would be undertaken, with no works to address any increase in risk due to sea level rise.  

Technical As works would be low cost and reactive only, as for Do nothing the future lifespan of the existing 
defences would depend upon future conditions, for example storm frequency and magnitude. Where 
repairs are not carried out in a timely manner, then further problems can arise which can then accelerate 
time to failure. 

This does not provide a long term solution.  This option would revert to Do nothing once the defences fail.   

Environmental  Once defences fail, the impacts would be as for the Do nothing option. 

Costs There is no Present Value Capital Cost, since costs are restricted to patch and repair works only. The 
Present Value Total Cost with Optimism Bias (PV(OB)c) is estimated to be £70 k. 

Damages The key damages are associated with forced closure and ultimately loss of the railway infrastructure. It is 
unlikely, under this option, that works would significantly delay failure beyond that estimated for Do 
nothing (Option 1).  

The benefits are estimated to be £80 k, (combined for 11c16.3 and 11c16.4 and excluding railway). 

 

Hold the line: improve through constructing new revetments or seawalls (Option 3) 

This approach will only be required if flood risk to the railway line is considered significant enough to warrant 
intervention. Two potential options that may be considered are: (a) seawall and (b) embankment 

Technical The new structure would be designed to withstand the extreme waves and water levels that might be 
expected and provide a long term solution to current and future flood risk issues.  

Environmental Both options would involve a new structure along the coastline or along the seaward side of the railway 
line and sewage treatment works.  There would be no impact on longshore drift, but the structure 
would be constructed within areas of environmental designation. The impacts of new defences on the 
integrity of the SAC, SPA and Ramsar site will be assessed under the Habitats and Species Conservation 
Regulations (2017) and the SSSI under the Countryside and Rights of Way Act (2000). Any impacts on 
the WFD objectives of the relevant waterbodies including Duddon Sands coastal and Duddon 
transitional waterbodies as a result of this option should be assessed.  

Any new structure would affect the landscape character and the visual amenity of the frontage. As 
much of the frontage currently has views of the estuary from the railway that are unobstructed, 
construction of a new hard engineered defence may result in significant changes. As this is a heritage 
railway, a defence such as this could reduce its heritage value.  

Costs a) The Present Value Capital Cost is estimated to be £2,690 k and the Present Value Total Cost with 
Optimism Bias (PV(OB)c) is estimated to be £4,360 k. 

b) The Present Value Capital Cost is estimated to be £1,320 k and the Present Value Total Cost with 
Optimism Bias (PV(OB)c) is estimated to be £2,270 k. 
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Benefits Both options would provide flood risk protection to the railway line. It would be assumed that Askam-
in-Furness caravan park is relocated.   

The benefits compared to Do nothing option is £780 k. (combined for 11c16.3 and 11c16.4 and 
excluding railway). 

 

2.4.3 11c16.3 - Discussion of options 
Table 6 summaries the cost and benefit calculations for the various options presented above and 
includes benefits for 11c16.3 and 11c16.4. 

There is a need to better understand the level of risks to the railway and operations for continued 
safety and avoidance of unacceptable risk.  Current and longer term flood risk to the railway is not 
understood and therefore the suitability of Managed realignment, i.e., setting the railway line back 
landward, is not known.  It is assumed that Network Rail will provide ongoing maintenance of the 
embankment. Their forward plan identifies that they are intending to undertake a review of risk 
here. 

The number of assets at risk of flooding are limited and therefore no further options for intervention 
are warranted. Although reconsideration of the boundary between policy unit 11c16.2 and 11c16.3 
could be considered in future at address these assets at risk, specifically the sewage treatment 
works, which could become at erosion risk in the long term as the adjacent policy unit 11c16.2 SMP2 
policy is Hold the line. This is considered further in Section 3.2. 

Minimal erosion is predicted for the southern side of Dunnerholme and therefore No active 
intervention remains appropriate.  However, some ongoing erosion is predicted at the Askam-in-
Furness caravan park frontage.  The likely solution is for adaptation in the longer term through roll 
back or relocation of this park. However, in order for relocation to be planned some short term 
ongoing maintenance of the frontage may be required (Do minimum).   

Table 6 Policy unit 11c16.3 and 11c16.4 Summary of economics 

Option 

Present 
Value 

Capital 
Works £m 

Present 
Value Total 
cost (PVc)* 

£m 

PV Benefit 
(Damage 
Avoided) 

£m 

Average 
Benefit Cost 

Ratio 

Option 1 Do nothing 0 0 0 - 

Option 2 Do minimum 0 0.32 0.08 0.25 

Option 3 Hold the line: Improve through 
constructing new revetments or seawalls (11c16.3) 

Option 4 Hold the line: Improve through 
constructing new revetments or seawalls (11c16.4) 

a 13.6 22.07 0.78 2.4 

b 6.7 11.6 0.78 0.06 

Option 3(b) Hold the line: Improve through constructing 
new revetments or seawalls (11c16.3) 

Option 3 Hold the line: Improve existing defences 
(11c16.4) 

5.4 9.8 0.78 0.08 

*Present Value cost (PVc) inclusive of 60% optimism bias 

 

2.5 11c16.4: Dunnerholme to Sand Side 
This unit runs from the eastern tip of the limestone outcrop of Dunnerholme to the mouth of Kirkby 
Pool creek.  There is a golf course further south of Dunnerholme and a cluster of buildings known as 
Dunnerholme Cottages on the north side of the outcrop.   

The railway line runs parallel to the shoreline long the length of 11c16.4. The width of fronting land 
between the shoreline and the railway line is approximately 500 m at Dunnerholme reducing such 
that the railway line runs along the coast north of Soutergate. There are no buildings seaward of the 
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railway line apart from Dunnerholme Cottages already mentioned.  The grazing marsh and saltmarsh 
fronting the railway line is designated under the Morecombe Bay SAC and Duddon Estuary Ramsar.  

It is not known whether the railway embankment provides any flood defence along this length. The 
levels are not known and the standard of protection provided by the railway embankment is also 
unknown. However, the railway embankments are listed in the AIMS database as assets and will 
therefore be considered as existing defences.  However, it has been noted that ground landward of 
the embankments gets saturated implying the defences do not form a flood barrier. It may be that 
where the embankment has been raised above ground level some protection is provided.  However, 
this needs further investigation. 

Network Rail are the owners of the Soutergate Marsh Embankments (1) and (2), Lidge Gate Wall and 
Sand Side Marsh Embankment.  Ongoing maintenance and repairs is proposed by Network Rail for 
all assets.  

This frontage has experienced retreat of the mean sea level mark accompanied by profile 
steepening.  Saltmarsh edge retreat has been noted along this frontage. These changes may be due 
to the migration the tidal channels towards the southern and eastern flanks of the estuary which 
was reported to be occurring over 20 years ago and appears to be continuing today (Fahy et al., 
1993). 

2.5.1 11c16.4 - Initial screening of options 
The policy here is for Hold the line through all three epochs, which the SMP indicates will manage 
risk to the railway line which is a key factor in the economy of the region and Soutergate.   

Table 7 below summarises the rationale for taking long options forward to the short list stage.  

Table 7 Screening of long list options for 11c16.4 

Long list options Description Short listed? Rationale 

Do nothing No further works 
undertaken, defences 
left to deteriorate and 
fail. 

Baseline only This option would not manage erosion or flooding risks 
to the railway assets or properties within the study area. 
It has been assessed for comparative purposes only. 

Do minimum Reactive patch and 
repair of defences only. 

Baseline only This option would not manage long term erosion or 
flooding risks to the railway assets or properties within 
the study area. However, this may become the default 
option if funding is no longer available. 

Hold the line: 
improve existing 
defences  

Measures to improve 
defence resilience, such 
as rock toe works, 
raising crest levels. 

Yes It may be appropriate to modify the existing 
embankments, covering the poor and deteriorated 
structures with new and better protection, e.g. rock 
armour. The costs would need to be balanced against 
the move to a policy of No active intervention. 

Hold the line: 
construct new 
shore control 
structures 

New control structures 
constructed 
perpendicular to the 
shoreline 

No Such construction would be too expensive in relation to 
the assets protected. Introduction of shore controls 
structures would have impacts on the morphology of the 
foreshore and wider estuary impacting the habitats of 
the Ramsar and SAC. 

Hold the line: 
improve through 
constructing new 
revetments or 
seawalls 

New shore parallel 
defences  

Yes Consideration of the benefit of the provision of flood 
defences for the protection of the railway line.  Options 
such as a new embankment or seawall may be 
appropriate if the existing railway embankment cannot 
be upgraded. Although high cost. Therefore, this option 
has been taken forward for further consideration. 

Managed 
realignment: 
realignment of 
the railway 

Realignment of the 
railway line to outside 
the flood zone  

No Consideration of the benefit of the provision of 
relocating the railway line.  Would not protect 
Soutergate and therefore not considered further. 
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2.5.2 11c16.4 - Development and appraisal of short listed options 

Do nothing (Option 1) 

This is considered as a baseline against which other options can be appraised. Under this option all maintenance and 
management of the defences would cease and defences would be allowed to fail.  

Technical At present, the existing railway embankment appears to be reasonably sound and there are no signs of 
erosion or scour pressures on the asset.  The primary purpose of the embankment is to serve the railway 
and it is owned and maintained by Network Rail for such purposes.  The performance of this asset as a 
flood defence structure is not known. However, failure of the asset is likely to result in extension of the 
flood plain landward. 

Without investment, any damage will be left to deteriorate further, ultimately leading to failure of 
defences, particularly along the more exposed sections of the frontage. 

Environmental This option would not reduce risk of flooding or coastal erosion to this frontage. This may mean that the 
multiple residential properties along the frontage and in Soutergate would be at risk of damage or loss 
from erosion and repeated inundation. This may be the case for several informal carparks along the 
frontage. The connectivity of these communities and facilities could also be impacted. Erosion or flood 
damage to the Cumbrian Coast Line could reduce its operation, and as this is a key link along this 
coastline. This railway has heritage value which may be reduced as a result of this option.  

Doing nothing along this frontage would allow natural coastal processes to reinstate themselves. This 
may enhance the biological designations of the estuary, resulting in an increase in intertidal or BAP 
habitats (sand dunes, saltmarsh, sandflats and mudflats). The impacts on these designations will require 
further consideration under the Habitats and Species Conservation Regulations (2017) (Ramsar, SPA, 
SAC) and the SSSI under the Countryside and Rights of Way Act (2000) (SSSI). This option may also result 
in hydromorphological changes to the frontage and so it is important to assess whether this option will 
compromise the WFD objectives of the relevant waterbodies including the Duddon transitional 
waterbody.   

Cost There are no costs associated with the Do nothing option.  

Damages The key damages are associated with forced closure and ultimately loss of the railway infrastructure, and 
loss of residential and commercial property in Soutergate.  

The value of damages is considered in priority area 11c16.3. 

Do minimum (Option 2) 

This is also considered as a baseline against which other options can be appraised. Under this option only reactive patch 
and repair maintenance would be undertaken, with no works to address any increase in risk due to sea level rise.  

Technical As works would be low cost and reactive only, as for Do nothing the future lifespan of the existing 
defences would depend upon future conditions, for example storm frequency and magnitude. Where 
repairs are not carried out in a timely manner, then further problems can arise which can then 
accelerate time to failure. 

This option would revert to Do nothing once the defences fail.   

Environmental  Once defences fail, the impacts would be as for the Do nothing option. 

Costs There is no Present Value Capital Cost, since costs are restricted to patch and repair works only. The 
Present Value Total Cost with Optimism Bias (PV(OB)c) is estimated to be £250 k. 

Benefits The key damages are associated with forced closure and ultimately loss of the railway infrastructure and 
loss of residential and commercial property in Soutergate.  

The value of benefits has been considered in priority area 11c16.3. 

Hold the line: improve existing defences (Option 3) 

An appropriate option would be to modify the existing embankment with new and better protection, e.g. revetments. 
This may need to be in conjunction with raising. 

Technical This option enhances the flood protection resilience of the railway embankment and potentially provide 
long term protection to the frontage. At present, the existing railway embankment appears to be 
reasonably sound and there are no signs of erosion or scour pressures on the asset.  The primary 
purpose of the embankment is to serve the railway and it is owned and maintained by Network Rail for 
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such purposes.  The performance of this asset as a flood defence structure is not known. However, 
failure of the asset is likely to result in extension of the flood plain landward. 

Environmental This option would defend the built assets currently present within the unit, including the railway, which 
would maintain the connectivity of these relatively isolated areas.  

There may be impacts on the nature conservation designations of the estuary. Hold the line may result 
in the coastal squeeze of the intertidal habitats and species present within the estuary, within the SAC, 
SPA, Ramsar site or SSSI. Full impacts on these will require assessment under the Habitats and Species 
Conservation Regulations (2017) and the Countryside and Rights of Way Act (2000). Any impacts on the 
WFD objectives of the relevant waterbodies including the Duddon transitional waterbody as a result of 
this option should be assessed.  

Any requirement to raise the existing defences, may impact on the local landscape character and visual 
amenity of the frontage as raised defences may restrict the views along the coast across the estuary. 
There are also opportunities to improve landscape through the replacement of deteriorating and 
unsightly defences. 

Costs The Present Value Capital Cost is estimated to be £4,120 k and the Present Value Total Cost with 
Optimism Bias (PV(OB)c) is estimated to be £7,480 k. 

Benefits Flood protection to Soutergate and railway line.   

The value of benefits has been considered in priority area 11c16.3. 

Hold the line: improve through constructing new revetments or seawalls (Option 4) 

This approach will only be required if flood risk to the railway line is considered significant enough to warrant 
intervention. Two potential options that may be considered are: (a) seawall and (b) embankment 

Technical The new structure would be designed to withstand the extreme waves and water levels that might be 
expected and provide a long term solution to current and future flood risk issues.  

Environmental Both options would involve a new structure along the coastline or along the seaward side of the 
railway line.  There would be no impact on longshore drift, but the structure would be constructed 
within the areas of environmental designation. The impacts of new defences on the integrity of the 
SAC, SPA, Ramsar site and SSSI will be assessed under the Habitats and Species Conservation 
Regulations (2017) and the Countryside and Rights of Way Act (2000) respectively. Any impacts on the 
WFD objectives of the relevant waterbodies including the Duddon transitional waterbody as a result 
of this option should be assessed.  

Any new structure would affect the landscape character and the visual amenity of the frontage. As 
much of the frontage currently has views of the estuary from the railway that are unobstructed, 
construction of a new hard engineered defence may result in significant changes. As this is a heritage 
railway, a defence such as this could reduce its heritage value.  

Costs a) The Present Value Capital Cost is estimated to be £10,900 k and the Present Value Total Cost 
with Optimism Bias (PV(OB)c) is estimated to be £17,710 k. 

b) The Present Value Capital Cost is estimated to be £5,350 k and the Present Value Total Cost with 
Optimism Bias (PV(OB)c) is estimated to be £9,290 k. 

Benefits Both options would provide flood risk protection to the railway line.   

The value of benefits has been considered in priority area 11c16.3. 

 

2.5.3 11c16.4 - Discussion of options 
Policy units 11c16.3 and 11c16.4 have shared damages or benefits; therefore Table 8 in section 2.4.3 
summaries the cost and benefit calculations for the various options presented above and includes 
benefits for 11c16.3 and 11c16.4. 

There is a need to better understand the level of risks to the railway and operations for continued 
safety and avoidance of unacceptable risk.  Current and longer term flood risk to the railway is not 
understood.  It is assumed that Network Rail will provide ongoing maintenance of the embankment  

It is also not clear from the flood maps how much of Soutergate is affected by flooding and whether 
the railway embankments do reduce flooding to the hinterland along the whole length.  It is 
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considered that the embankment up to Carl Cross provides no flood defence, but that the 
embankments further north provide raised ground and therefore a flood barrier. 

There are several alternative approaches to Hold the line in the long term, although the most 
suitable approach is to provide a formal rock revetment. That may however need to be higher than 
the current low bank level to appropriately manage risks from flooding in the future.  

 

2.6 11c16.5: Kirkby-in-Furness 
This unit runs along the southern bank of Kirkby Pool creek.  The railway line runs along the 
shoreline in this frontage with the town of Kirkby-in-Furness behind. 

The railway line runs parallel to the shoreline long the length of 11c16.5 and at some locations the 
width of fronting land between the shoreline and the railway line is extremely narrow. The coastal 
marsh running either side of the railway line in this unit is designated under the Morecombe Bay SAC 
and Duddon Estuary Ramsar.  

It is not known whether the railway embankment provides any flood defence along this length. The 
levels are not known and the standard of protection provided by the railway embankment is also 
unknown. However, the railway embankment is listed in the AIMS database as an asset and will 
therefore be considered as existing defences.  This needs further investigation. 

Network Rail are the owners of the Sand Side Marsh Embankment and Head Cragg Marsh 
Embankment.  Ongoing maintenance and repairs is proposed by Network Rail for all assets.  

This frontage experiences change in response to the changing channel.  

2.6.1 11c16.5 - Initial screening of options 
The policy here is for Hold the line through all three epochs, which the SMP indicates will manage 
risk to the railway line which is a key factor in the economy of the region and manages risk to Sand 
Side and Kirkby-in-Furness.   

Table 8 below summarises the rationale for taking long options forward to the short list stage.  

Table 8 Screening of long list options for 11c16.5 

Long list 
options 

Description Short listed? Rationale 

Do nothing No further works 
undertaken, 
defences left to 
deteriorate and fail. 

Baseline only This option would not manage erosion or flooding risks to 
the railway assets or properties within the study area. It 
has been assessed for comparative purposes only. 

Do minimum Reactive patch and 
repair of defences 
only. 

Baseline only This option would not manage long term erosion or 
flooding risks to the railway assets or properties within the 
study area. However, this may become the default option 
if funding is no longer available. 

Hold the line: 
proactive 
maintenance 

Measures to 
maintain the 
existing structures. 

Yes Current defences are in a fair condition; therefore, this 
may be an appropriate solution. 

Hold the line: 
reinforce 
existing 
defences 

Low cost measures 
such as ad hoc rock 
toe works, gabions 
to improve 
longevity of existing 
defences. 

No It is likely that works would either be to maintain the 
defence (considered in option above) or to improve the 
defence, potentially by increasing its height or width to 
reduce overtopping risk (considered in option below). 
Therefore, this has not be taken forward as a separate 
option.   

Hold the line: 
improve 

Measures to 
improve defence 

Yes It may be appropriate to modify the existing 
embankments, covering the poor and deteriorated 
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existing 
defences  

resilience, such as 
rock toe works, 
raising crest levels. 

structures with new and better protection, e.g. rock 
armour. The costs would need to be balanced against the 
move to a policy of No active intervention. 

Hold the line: 
improve 
through 
constructing 
new 
revetments or 
seawalls 

New shore parallel 
defences  

Yes Consideration of the benefit of the provision of flood 
defences for the protection of the railway line.  Options 
such as a new embankment or seawall may be appropriate 
if the existing railway embankment cannot be upgraded. 
Although high cost. Therefore, this option has been taken 
forward for further consideration. 

Managed 
realignment: 
realignment 
of the railway 

Realignment of the 
railway line to 
outside the flood 
zone  

No Consideration of the benefit of the provision of relocating 
the railway line.  Would not protect Sand Side or Kirkby-in-
Furness and therefore not considered further. 

2.6.2 11c16.5 - Development and appraisal of short listed options 

Do nothing (Option 1) 

This is considered as a baseline against which other options can be appraised. Under this option all maintenance and 
management of the defences would cease and defences would be allowed to fail.  

Technical At present, the existing railway embankment appears to be reasonably sound and there are no signs 
of erosion or scour pressures on the asset.  The primary purpose of the embankment is to serve the 
railway and it is owned and maintained by Network Rail for such purposes.  The performance of this 
asset as a flood defence structure is not known. However, failure of the asset is likely to result in 
extension of the flood plain landward. 

Without investment, any damage will be left to deteriorate further, ultimately leading to failure of 
defences, particularly along the more exposed sections of the frontage. 

Environmental This option would not reduce risk of flooding or coastal erosion to this frontage. This may mean that 
the multiple residential properties along the frontage and in Kirkby-in-Furness would be at risk of 
damage or loss from erosion and repeated inundation. This may be the case for several informal 
carparks along the frontage. The connectivity of these communities and facilities could also be 
impacted. Erosion or flood damage to the Cumbrian Coast Line and Kirkby-in-Furness station could 
reduce its operation, and this is a key link along this coastline. This railway has heritage value (and the 
railway footbridge at the railway station is a listed building) which may be impacted as a result of this 
option.  

Doing nothing along this frontage could allow natural coastal processes to reinstate themselves. This 
may enhance the biological designations of the estuary, resulting in an increase in intertidal or BAP 
habitats (sand dunes, saltmarsh) present but has the potential to result in the loss of freshwater or 
terrestrial habitats. The impacts on these designations will require further consideration under the 
Habitats and Species Conservation Regulations (2017) (Ramsar, SPA, SAC) and the Countryside and 
Rights of Way Act (2000) (SSSI). This option may also result in hydromorphological changes to the 
frontage and so it is important to assess whether this option will compromise the WFD objectives of 
the relevant waterbodies including the Duddon transitional waterbody.    

Cost There are no costs associated with the Do nothing option.  

Damages The key damages are associated with forced closure and ultimately loss of the railway infrastructure, 
and loss of residential and commercial property in Sand Side and Kirkby-in-Furness.   

The cost of damages is estimated to be £2,950 k (excluding railway damages).  

Do minimum (Option 2) 

This is also considered as a baseline against which other options can be appraised. Under this option only reactive 
patch and repair maintenance would be undertaken, with no works to address any increase in risk due to sea level 
rise.  

Technical As works would be low cost and reactive only, as for Do nothing the future lifespan of the existing 
defences would depend upon future conditions, for example storm frequency and magnitude. Where 
repairs are not carried out in a timely manner, then further problems can arise which can then 
accelerate time to failure. 
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This option would revert to Do nothing once the defences fail.   

Environmental  Once defences fail, the impacts would be as for the Do nothing option. 

Costs There is no Present Value Capital Cost, since costs are restricted to patch and repair works only. The 
Present Value Total Cost with Optimism Bias (PV(OB)c) is estimated to be £140 k. 

Benefits The key damages are associated with forced closure and ultimately loss of the railway infrastructure 
and loss of residential and commercial property in Sand Side and Kirkby-in-Furness.  

The cost of damages is estimated to be £2,950 k, excluding the railway. There are no significant 
property benefits over Do nothing  

Hold the line: maintain existing defences (Option 3) 

Measures to maintain the existing standard of protection. This is would be a continuation of current activities 
maintaining defences on an as required basis, making ad hoc repairs in places but not in others. 

Technical Patch repairs, if carried out well and are timely, may be effective in maintaining the integrity of the 
structure for a few more years.  

Investment would need to be balanced against the long term policy of No active intervention. 

Environmental It is unlikely that such works would be sufficient to delay failure of defence for very long, therefore 
impacts are considered to be the same as the Do nothing option in the longer term: see Option 1 
for details. If these works were sufficient to prevent failure in the long term, they do not take into 
account sea level change as a result of climatic factors. This may result in more frequent 
overtopping of current defences.  

Costs The Present Value Capital Cost is estimated to be £90 k and the Present Value Total Cost with 
Optimism Bias (PV(OB)c) is estimated to be £290 k. 

Benefits Flood protection to Sand Side and Kirkby-in-Furness and railway line.   

The monetised benefits are £0 compared to Do nothing option.  There would be additional non 
monetised railway benefits. 

Hold the line: improve existing defences (Option 4) 

An appropriate option would be to modify the existing embankment, covering the poor and deteriorated 
structures with new and better protection, e.g. revetments. This may need to be in conjunction with raising. 

Technical This enhances the flood protection resilience of the railway embankment and potentially provide 
long term protection to the frontage.  

Investment would need to be balanced against the long term policy of No active intervention. 

Environmental This option would defend the built assets currently present within the unit, including the railway 
and two listed buildings in the hinterland, which would maintain the connectivity of these 
relatively isolated areas.  

There may impacts on the designations of the estuary. Hold the line may result in the coastal 
squeeze of intertidal habitats and species present within the estuary, within the SAC, SPA, Ramsar 
site and SSSI. Full impacts on these will require assessment under the Habitats and Species 
Conservation Regulations (2017) and the Countryside and Rights of Way Act (2000). Any impacts 
on the WFD objectives of the relevant waterbodies including the Duddon transitional waterbody as 
a result of this option should be assessed.  

Any requirement to raise the existing defences, may impact on the local landscape character and 
visual amenity of the frontage as raised defences may restrict the views along the coast across the 
estuary.  There are also opportunities to improve landscape through the replacement of 
deteriorating and unsightly defences. 

Costs The Present Value Capital Cost is estimated to be £7,080 k and the Present Value Total Cost with 
Optimism Bias (PV(OB)c) is estimated to be £11,970 k. 

Benefits Flood protection to Sand Side and Kirkby-in-Furness and railway line.   

The benefits are £2,780 k compared to Do nothing option. There would be additional non 
monetised railway benefits. 
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Hold the line: improve through constructing new revetments or seawalls (Option 5) 

This approach will only be required if flood risk to the railway line is considered significant enough to warrant 
intervention. Two potential options that may be considered are: (a) seawall and (b) embankment 

Technical The new structure would be designed to withstand the extreme waves and water levels that 
might be expected and provide a long term solution to current and future flood risk issues.  

Environmental Both options would involve a new structure along the coastline or along the seaward side of the 
railway line.  There would be no impact on longshore drift, but the structure would be 
constructed within the areas of environmental designation. The impacts of new defences on the 
integrity of the SAC, SPA, Ramsar site and SSSI will be assessed under the Habitats and Species 
Conservation Regulations (2017) and the Countryside and Rights of Way Act (2000) respectively. 
Any impacts on the WFD objectives of the relevant waterbodies including the Duddon transitional 
waterbody as a result of this option should be assessed.  

Any new structure would affect the landscape character and the visual amenity of the frontage. 
As much of the frontage currently has views of the estuary from the railway that are 
unobstructed, construction of a new hard engineered defence may result in significant changes. 
As this is a heritage railway, a defence such as this could reduce its heritage value including the 
setting of the railway footbridge listed building. 

Costs a) The Present Value Capital Cost is estimated to be £8,020 k and the Present Value Total Cost 
with Optimism Bias (PV(OB)c) is estimated to be £13,000 k. 

b) The Present Value Capital Cost is estimated to be £3,310 k and the Present Value Total Cost 
with Optimism Bias (PV(OB)c) is estimated to be £5,700 k. 

Benefits Both options would provide flood risk protection to the railway line and Sand Side and Kirkby-in-
Furness.  The benefits are £2,780 k compared to Do nothing option. There would be additional 
non monetised railway benefits. 

 

2.6.3 11c16.5 - Discussion of options 
Table 9 summaries the cost and benefit calculations for the various options presented above. 

There is a need to better understand the level of risks to the railway and operations for continued 
safety and avoidance of unacceptable risk.  Current and longer term flood risk to the railway is not 
understood.  It is assumed that Network Rail will provide ongoing maintenance of the embankment. 
It is also not clear from the flood maps whether the railway embankments do reduce flooding to the 
hinterland along the whole length and if so by how much. Therefore, whether maintaining is 
sufficient or whether improvement is needed in standard of flood protection needs to be confirmed.  

There are several alternative approaches to Hold the line in the long term, although the most 
suitable approach is to provide a formal rock revetment. That may however need to be higher than 
the current low bank level to appropriately manage risks from flooding in the future.  

Table 9 Policy unit 11c16.5 Summary of economics 

Option 
Present Value 
Capital Works 

£m 

Present Value 
Total cost (PVc)* 

£m 

PV Benefit 
(Damage Avoided) 

£m 

Average 
Benefit Cost 

Ratio 

Option 1 Do nothing 0.00 0.00 0.00 - 

Option 2 Do minimum 0.00 0.14 0.00 0.00 

Option 3 Hold the line: maintain 
existing defences 

0.09 0.29 0.00 0.00 

Option 4 Hold the line: improve 
existing defences 

7.08 11.97 2.78 0.23 

Option 5 Hold the line: improve 
through constructing new 
revetments or seawalls 

a 

b 

8.02 13.0 2.78 0.21 

3.31 5.70 2.78 0.49 

*Present Value cost (PVc) inclusive of 60% optimism bias 
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2.7 11c16.10: Millom Iron Works (Industrial area) 
This unit covers the estuary frontage seaward of Millom Iron Works and adjacent to Salthouse Pool. 
There are no formal defences along this frontage. The area comprises low lying land fronted by 
saltmarsh and a promontory consisting of waste from the former industries, which is predicted to 
erode considerably over the next 100 years.  The northwest extent of the policy unit consists of a 
disused railway embankment that provides an informal tidal flood defence function to Millom. The 
shoreline east of the promontory is also predicted to erode.  This erosion would affect a limited 
number of buildings along the frontage including the Iron Works. The sewage treatment works 
would not be affected. 

The Millom Iron Works Local Nature reserve is located behind the promontory and is included in the 
Duddon Estuary Ramsar designation.  

There is a potential contamination risk that has been identified along the reclaimed frontages of Red 
Hills (11c16.10). The old limestone quarry at Red Hill was identified as a possible wildlife mitigation 
area for the Moorside Project.  

A few limited assets fall within the flood zone along the eastern stretch of this frontage, whilst most 
affected properties lie in Millom. A significant number of properties appear to be potentially 
affected.   

2.7.1 11c16.10 - Initial screening of options 
The policy here is to continue No active intervention through epochs 2 and 3, as the SMP outlined 
that there are no assets at risk.   

Table 10 below summarises the rationale for taking long options forward to the short list stage.  

Table 10 Screening of long list options for 11c16.10 

Long list options Description Short listed? Rationale 

Do nothing No further works 
undertaken, 
defences left to 
deteriorate and fail. 

Baseline only This option would not manage erosion and flood risks 
to property and the railway assets. It has been 
assessed for comparative purposes only. 

Do minimum Reactive patch and 
repair of defences 
only. 

Baseline only This option would not manage long term erosion and 
flood risks to property and the railway assets. 
However, this may become the default option if 
funding is no longer available. 

Hold the line: 
improve through 
constructing new 
revetments or 
seawalls 

New shore parallel 
defences  

Yes Consideration of the benefit of the provision of flood 
defences for the protection of Millom along the 
western section of this frontage (former railway line).  
Options such as a new embankment or seawall may be 
appropriate, although high cost. The disused railway 
embankment currently provides informal defence to a 
significant area of Millom; therefore, this option has 
been taken forward for further consideration.  

2.7.2 11c16.10 - Development and appraisal of short listed options 

Do nothing (Option 1) 

This is considered as a baseline against which other options can be appraised. Under this option all maintenance and 
management of the defences would cease and defences would be allowed to fail.  

Technical At present the natural defences are subject to change and over the longer term erosion is predicted. 
This would however, only impact a limited number of assets. 

Currently the absence of formal defences exposes some areas including east Millom to flood risk.  The 
area is protected from large wave events, by the headlands of Hodbarrow Point and Crab Point, 
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however the area may be vulnerable to surge tides. The western part of the frontage includes an old 
railway embankment that is not a formal defence but due to the high ground provides an informal 
defence function. 

Without investment, there is the potential that properties within Millom will become increasingly at 
risk of flood damage. This requires further investigation. 

Environmental This option would not reduce risk of flooding and erosion to this frontage. This may result in many 
residences within Millom remaining at risk of regular flooding. The Cumbrian Coast Railway Line and 
multiple minor roads within Millom could be at risk of continued flood risk as a result of this option. 
There is a sewage treatment works and a pumping station located within this frontage which could be 
at risk of continued flooding, which may result in risk of contamination of the surrounding water 
environment. 

Though there are no heritage designations within this length of frontage, the railway does have 
heritage value and this option may constrain that if its operation is limited in the future.  

Doing nothing may result in more natural coastal processes becoming reinstated along the frontage. 
This could enhance the SAC, SPA, Ramsar, and SSSI designations which are present within the estuary 
itself, by allowing the natural evolution of intertidal (BAP) habitats, and qualifying features of the 
designations. Further consideration of these will be required under the Habitats and Species 
Conservation Regulations (2017) (SAC, SPA, Ramsar) and Countryside and Rights of Way Act (2000) 
(SSSI). Changes to the hydromorphology of the frontage could also be affected by this option. Further 
consideration of this option on the WFD objectives of the relevant waterbodies including the Duddon 
transitional and Duddon Sands coastal waterbodies will be required.   

Cost There are no costs associated with the Do nothing option.  

Damages The key damages are associated with potential flood damages to property in Millom.  There are also 
potential interruption or damage to a section of the Cumbrian Coast Railway Line. 

The cost of damages to the flood cell is considered together with priority area 11d1.1 due to the 
shared flood cell benefit area. 

 

Do minimum (Option 2) 

This is also considered as a baseline against which other options can be appraised. Under this option only reactive 
patch and repair maintenance would be undertaken, with no works to address any increase in risk due to sea level 
rise.  

Technical As there are no formal defences here this option would be limited to monitoring the erosion and 
overtopping risk at the informal defences consisting of the high ground and the former rail 
embankment. Assuming not already designated as formal defence, under this option the former 
railway embankment and associated made ground would be designated as a 3rd party flood defence 
under the Flood and Water Management Act (2010). The purpose of this would seek to ensure that 
landowners do not inadvertently alter the structures and potentially increase flood risk to themselves, 
their neighbours and the wider community. 

The embankment is currently protected by a wide area of saltmarsh and so not expected to be at 
erosion risk  

Environmental  Once informal defences fail, the impacts would be as for the Do nothing option. 

Costs Costs would be restricted to monitoring risks only.  The Present Value Total Cost with Optimism Bias 
(PV(OB)c) is estimated to be £10 k. 

Damages The key damages are associated with potential flood damages to property in Millom and interruption 
or damage to a section of the Cumbrian Coast Line. 

It is unlikely, under this option, that there would be any significantly delay failure to beyond that 
estimated for Do nothing (Option 1).  

The cost of damages to the flood cell is considered together with priority area 11d1.1 due to the 
shared flood cell benefit area. 
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Hold the line: improve through constructing new revetments or seawalls (Option 3) 

This approach will only be required if flood risk to Millom is considered significant enough to warrant intervention. 
Two potential options that may be considered are: (a) seawall, (b) embankment and (c) revetment only to former 
railway embankment. 

Technical The new structure would be designed to withstand the extreme sea levels that might be expected and 
provide a long term solution to current and future flood risk issues.  

Environmental Both options would involve a new structure along the coastline or along the seaward side of the 
(former) railway line.  There would be no impact on longshore drift, but the structure would be 
constructed within the areas of environmental designation. The impacts of new defences on the 
integrity of the SAC, SPA, Ramsar site and SSSI will require assessment under the Habitats and Species 
Conservation Regulations (2017) and the Countryside and Rights of Way Act (2000) respectively. Any 
impacts on the WFD objectives of the relevant waterbodies including the Duddon transitional and 
Duddon Sands coastal waterbodies as a result of this option should be assessed.  

Any new structure would affect the landscape character and the visual amenity of the frontage. As 
much of the frontage currently has views of the estuary from the railway that are unobstructed, 
construction of a new hard engineered defence may result in significant changes.  

Costs a) The Present Value Capital Cost is estimated to be £11,700 k and the Present Value Total Cost with 
Optimism Bias (PV(OB)c) is estimated to be £18,960 k. 

b) The Present Value Capital Cost is estimated to be £5,740 K and the Present Value Total Cost with 
Optimism Bias (PV(OB)c) is estimated to be £9,870 k. 

c) The Present Value Capital Cost is estimated to be £1,720 K and the Present Value Total Cost with 
Optimism Bias (PV(OB)c) is estimated to be £2,960 k. 

Damages All three options would provide flood risk protection to property in Millom and a small length section 
of the Cumbrian Coast Line.   

The cost of damages to the flood cell is considered together with priority area 11d1.1 due to the 
shared flood cell benefit area. 

 

2.7.3 11c16.10 - Discussion of options 
Table 11 summaries the cost and benefit calculations for the various options presented above: there 
are shared benefits with units 11c16.10, 11c16.11 and 11d1.1. 

The extent of flood risk to Millom needs to be better understood to confirm the assets at risk.  A 
review of the benefits of constructing a new flood defence with at risk properties is required before 
considering changes to the long term policy of No active intervention. 

The western part of the frontage includes around 600 m of former railway embankment which 
currently provides a tidal flood risk management function to a large part of Millom. Although it is 
protected by a wide area of saltmarsh and so not currently at risk from erosion it is recommended 
that consideration is given to designating this feature as a flood defence under the Flood and water 
Management Act 2010. In parallel with this it would be appropriate to consider revision of the SMP 
policy for this western part of the frontage to Hold the line by designating a new policy unit, 
11c16.10.1, as indicated in Figure 12.  
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Figure 12 Potential new SMP policy unit for the west part of 11c16.10. Baseline mapping © Ordnance Survey: 
licence number 100026791 

If a change SMP policy and units were to be considered, an SMP Change Process would need to be 
initiated. Any proposed changes to SMP policy should include community and stakeholder 
consultation prior to being submitted for approval by local authority cabinet, submission to the 
Regional Flood and Coastal Committee (RFCC) and final approval by the Environment Agency. The 
type and extent of consultation will however vary depending on the location and the nature of 
change however details of the consultation and its results should be included in any report for 
cabinet approval. 

The assessments recommended in the SMP to investigate potential contamination risks from erosion 
of the site should be carried out as soon as possible as the medium term policy is dependent upon 
this and the most cost effective approach to defence management in the eastern part of 11c16.10 
cannot be established until more information is available. Arising from that better understanding, an 
Asset Management Plan should be developed for this frontage, including stability assessments, 
overtopping potential, identification of trigger levels, monitoring and responses. 

If there is a long term need to Hold the line for large parts of this policy unit, then the most suitable 
technical approach is to replace many of the existing (including undesignated) defences with a 
formal rock revetment, designed to withstand any further erosion over the remainder of the SMP or 
Strategy period. In the central section there may be scope to maintain the existing seawall (Millom 
Pier) to provide that protection, although some adaptation or enhancement would be required in 
due course, and there is even scope to develop a beach in this area if there were other benefits of 
doing so. 

Where there is no requirement to continue defending on the current line, then no further 
investment in maintaining the defences might apply. This is effectively what is being implemented at 
present, but it may result in structures becoming a health and safety hazard so appropriate 
mitigation measures to manage the risk to the public should be considered.  

Possible new 
Policy Unit 
11c16.10.1 
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Table 11 Policy units 11c16.10, 11c16.11 and 11d1.1 summary of economics 

Option 

Present Value 
Capital Works 

£m 

Present Value 
Total cost (PVc)* 

£m 

PV Benefit 
(Damage 
Avoided) 

£m 

Average Cost 
Benefit Ratio 

Option 1 Do nothing 

(11c16.10, 11c16.11 & 11d1.1) 
0.00 0.00 0.00 - 

Option 2 Do minimum 

(11c16.10, 11c16.11 & 11d1.1) 
0.00 0.81 42.25 52 

Option 3 (a & b) Hold the line: 
improve through constructing new 
revetments or seawalls 

(11c16.10, 11c16.11) 

Option 3 Hold the line: Maintain 
through proactive maintenance 
(11d1.1) 

a 

 
17.4 29 159.41 5.5 

b 17.7 30.2 159.41 5.2 

*Present Value cost (PVc) inclusive of 60% optimism bias 

 

2.8 11c16.11: Hodbarrow Mains 
There are no formal defences along this frontage.  The area comprises of a shingle sand beach 
backed by pasture.  The frontage is predicted to be subject to some minor erosion over the next 100 
years.  This erosion would have no impact on property assets.  

The fronting strip of land along the shoreline is included in the Morecombe Bay SAC, the Duddon 
Estuary Ramsar  or  Morecambe Bay and Duddon Estuary SPA and Duddon Estuary SSSI. 

The flood maps indicate some low areas of land with potential to flood behind the frontage with a 
possible flood route through to south Millom which would become more significant with future sea 
level rise.   

2.8.1 11c16.11 - Initial screening of options 
The policy here is No active intervention in the short term, Management Realignment including the 
construction of setback flood embankments to manage flood risk to flood assets in Millom when 
flood risk justifies and then Hold the line in epoch 3.   

Table 10 below summarises the rationale for taking long options forward to the short list stage.  

Table 12 Screening of long list options for 11c16.11 

Long list options Description Short listed? Rationale 

Do nothing No further works undertaken, 
defences left to deteriorate and 
fail. 

Baseline only This option would not manage erosion and flood 
risks to property. It has been assessed for 
comparative purposes only.  

Do minimum Reactive patch and repair of 
defences only. 

Baseline only This option would not manage long term erosion 
and flood risks to property. However, this may 
become the default option if funding is no longer 
available. As there are no formal defences on 
this frontage Do minimum is the same as Do 
nothing 

Hold the line: 
construct new shore 
control structures 

New control structures 
constructed perpendicular to 
the shoreline 

No Such construction would be too expensive in 
relation to the assets protected. Introduction of 
shore controls structures would have impacts on 
the morphology of the foreshore and wider 
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estuary impacting the habitats of the Ramsar and 
SAC. 

Hold the line: 
improve through 
constructing new 
revetments or 
seawalls 

New shore parallel defences  Yes Consideration of the benefit of the provision of 
flood defences for the protection of Millom.  
Options such as a new embankment or seawall 
may be appropriate, although high cost. 
Therefore, this option has been taken forward 
for further consideration.  

Managed 
realignment: 
construct new 
defences once set 
back 

Construction of a new earth 
embankment to create a 
setback line of defence. 

Yes Consideration of the benefit of the provision of 
flood defences for the protection of Millom.  
Options such as a new embankment or seawall 
setback from the shoreline may be appropriate, 
although high cost. Therefore, this option has 
been taken forward for further consideration. 

2.8.2 11c16.11 - Development and appraisal of short listed options 

Do nothing (Option 1) 

This is considered as a baseline against which other options can be appraised. Under this option all maintenance and 
management of the defences would cease and defences would be allowed to fail.  

Technical At present the natural defences are considered to be subject to minimal erosion over the longer term.   

Currently the absence of formal defences exposes some areas including south Millom to flood risk.  The area 
will become increasingly vulnerable to storms and surge tides.   

Without investment, there is the potential that properties within Millom will become increasingly at risk of 
flood damage. This requires further investigation. 

Environmental This option would not reduce risk of flooding and erosion to this frontage. This may result in many 
residences within Millom and environmental assets such as floodplain grazing marsh remaining at increasing 
risk of regular flooding. There is a sewage treatment works and a pumping station located within the flood 
risk area to this frontage which could be at risk of continued flooding, which may result in risk of 
contamination of the surrounding water environment.  This has potential to compromise the WFD objectives 
of the relevant waterbodies including the Duddon Sands coastal waterbody, which would require further 
consideration.  

Do nothing may result in more natural coastal processes becoming reinstated along the frontage. This could 
enhance the SAC, SPA, Ramsar, and SSSI designations which are present within the estuary itself, by allowing 
the natural evolution of intertidal (BAP) habitats, and qualifying features of the designations. Further 
consideration of these will be required under the Habitats and Species Conservation Regulations (2017) 
(SAC, SPA, Ramsar) and Countryside and Rights of Way Act (2000) (SSSI).   

Cost There are no costs associated with the Do nothing option.  

Damages The key damages are associated with potential flood damages to property in Millom. 

The cost of damages to the flood cell is considered together with priority area 11d1.1 due to the shared 
flood cell benefit area. 

 

Do minimum (Option 2) 

This option is the same as Do nothing as there are no formal defences.  

 

Hold the line: improve through constructing new revetments or seawalls (Option 3) 

This approach will only be required if flood risk to Millom is considered significant enough to warrant intervention. Two 
potential options that may be considered are: (a) seawall and (b) embankment 

Technical The new structure would be designed to withstand the extreme waves and water levels that might be 
expected and provide a long term solution to current and future flood risk issues.  

Environmental Both options would involve a new structure along the coastline. There would be no impact on longshore 
drift, but the structure would be constructed within the areas of environmental designation. Additionally, 
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holding the line may constrain the natural evolution of the frontage, which may affect these designations. 
The impacts of this option on the integrity of the SAC, SPA, Ramsar site and SSSI will require assessment 
under the Habitats and Species Conservation Regulations (2017) and the Countryside and Rights of Way Act 
(2000) respectively. Any impacts on the WFD objectives of the relevant waterbodies including the Duddon 
Sands coastal waterbody as a result of this option should be assessed.  

Any new structure would affect the landscape character and the visual amenity of the frontage. As much of 
the frontage currently has views of the estuary from the properties of Millom that are unobstructed, 
construction of a new hard engineered defence may result in significant changes. 

Costs a) The Present Value Capital Cost is estimated to be £3,110 k and the Present Value Total Cost with 
Optimism Bias (PV(OB)c) is estimated to be £5,080 k. 

b) The Present Value Capital Cost is estimated to be £9,380 k and the Present Value Total Cost with 
Optimism Bias (PV(OB)c) is estimated to be £15,370 k. (cost includes the construction of a rock 
revetment) 

Damages Both options would provide flood risk protection to property in Millom. 

The cost of damages to the flood cell is considered together with priority area 11d1.1 due to the shared 
flood cell benefit area. 

 

Managed realignment: construct sea defences once set back (Option 4) 

This approach will only be required if flood risk to Millom is considered significant enough to warrant intervention. Two 
potential options that may be considered are: (a) seawall and (b) embankment 

Technical The new structure would be designed to withstand the extreme waves and water levels that might be 
expected and provide a long term solution to current and future flood risk issues.  

Environmental Managed realignment would result in more natural coastal processes becoming reinstated along the 
frontage. This could enhance the SAC, SPA, Ramsar, and SSSI designations, which are present within the 
estuary itself, by allowing the natural evolution of intertidal (BAP) habitats, and qualifying features of the 
designations (but with potential losses of freshwater and terrestrial habitats). Further assessment of the 
impacts of Managed realignment on the integrity of the designated sites will be required under the Habitats 
and Species Conservation Regulations (2017) (SAC, SPA, Ramsar) and Countryside and Rights of Way Act 
(2000) (SSSI). Any impacts on the WFD objectives of the relevant waterbodies including the Duddon Sands 
coastal waterbody as a result of this option should be assessed. This option provides an opportunity to 
reduce the hydromorphological constraints on the Duddon Sands coastal waterbody while protecting the 
waterbody from sources of potential contamination (e.g. sewage works) through the appropriate alignment 
of set back defences. 

Costs a) The Present Value Capital Cost is estimated to be £2,6230 k and the Present Value Total Cost with 
Optimism Bias (PV(OB)c) is estimated to be £4,300 k. 

b) The Present Value Capital Cost is estimated to be £6,750 k and the Present Value Total Cost with 
Optimism Bias (PV(OB)c) is estimated to be £11,110 k. 

Damages Both options would provide flood risk protection to property in Millom. 

The cost of damages to the flood cell is considered together with priority area 11d1.1 due to the shared 
flood cell benefit area. 

 

2.8.3 11c16.11 - Discussion of options 
Table 13 summaries the cost and benefit calculations for the various options presented above: there 
are shared benefits with units 11c16.10, 11c16.11 and 11d1.1. 

The extent of flood risk to Millom needs to be better understood to confirm the assets at risk.  A 
review of the benefits of constructing a new flood defence with at risk properties is required before 
assuming a long term policy of No active intervention. 

There may be areas of high ground set back from the shoreline that provide tidal flood risk benefit to 
Millom and could be considered for designation as flood defence structures under the Flood and 
Water Management Act 2010. 
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The Managed realignment option is preferable in the longer term so that new defences do not need 
to be built in designated areas.  The SMP policy options are suitable once the timings can be 
confirmed from an investigation of flood risk at Millom. 

The policy here is No active intervention in the short term, Management realignment including the 
construction of setback flood embankments (Option 4) to manage flood risk to flood assets in 
Millom when flood risk justifies and then Hold the line in the long term.   

Table 13 Policy units 11c16.10, 11c16.11 and 11d1.1 summary of economics 

Option 

Present Value 
Capital Works 

£m 

Present Value 
Total cost (PVc)* 

£m 

PV Benefit 
(Damage 
Avoided) 

£m 

Average Cost 
Benefit Ratio 

Option 1 Do nothing 

(11c16.10, 11c16.11 & 11d1.1) 
0.00 0.00 0.00 - 

Option 2 Do minimum 

(11c16.10, 11c16.11 & 11d1.1) 
0.00 0.81 42.25 52 

Option 3 (a & b) Hold the line: 
improve through constructing 
new revetments or seawalls 

(11c16.10, 11c16.11) 

Option 3 Hold the line: maintain 
through proactive maintenance 
(11d1.1) 

a 

 
17.4 29 159.41 5.5 

b 17.7 30.2 159.41 5.2 

*Present Value cost (PVc) inclusive of 60% optimism 

11c16.11 Option cost effectiveness 
Present Value 
Capital Works 

£m 

Present Value 
Total cost (PVc)* 

£m 
 

Option 4 Managed realignment: 
construct sea defences once set 
back 

a 2.62 4.30 

b 6.75 11.11 

*Present Value cost (PVc) inclusive of 60% optimism bias 
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3 Appraisal of non priority units 
There are six additional policy units within this area, which have been defined as non priority units: 

• 11c16.1 Lowsy Point to Askam-in-Furness Pier 

• 11c16.2 Askam-in-Furness-in-Furness (including Askam-in-Furness Pier) 

• 11c16.6 Herd House Moss 

• 11c16.7 Galloper Pool to Viaduct 

• 11c16.8 Duddon Estuary (inner) 

• 11c16.9 Millom Marshes 

A light touch review has been undertaken of current SMP recommendations, taking into account 
conclusions from option appraisals for the adjacent frontage, where appropriate.  

3.1 11c16.1 Lowsy Point to Askam-in-Furness Pier 

3.1.1 Existing approach to flood and coastal erosion risk management 
The existing SMP2 policy along this frontage (Figure 13 and Figure 14) is No active intervention for 
the next 100 years, to allow shoreline to continue to evolve under natural processes. No active 
intervention will result in a naturally functioning sustainable coastline with potential for wetland 
habitat creation. 

There are no formal sea defences within this unit and although the adjacent policy unit 11c16.2 is 
Hold the line for the next three epochs, there are not expected to be any outflanking or transitional 
issues due to the presence of Askam-in-Furness Pier.  

 

Figure 13 Transition between sand dunes in the south, towards Sandscale, and sandy beaches in the north, 
towards Askam-in-Furness. Aerial photograph ©North West Regional Monitoring Programme, 2015. 
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Figure 14 Policy units and summary of defence lengths within the Duddon Estuary policy units 11c16.1 – 11c16.2. 
Baseline mapping © Ordnance Survey: licence number 100026791 

3.1.2 Strategy considerations 
The key risk to this frontage is from erosion. The undefended frontage is expected to experience low 
levels of erosion over the next 100 years. The maximum erosion anticipated (as predicted by 
NCERM) is between 2 to 5 m erosion in the medium and long term for the majority of the coastline, 
with a short section expecting only 2 m of erosion for the next 100 years.  

Monitoring data shows that the main behaviour along this eastern coast of the Duddon Estuary 
appears to be landward retreat of mean sea level and a general steepening of the intertidal zone 
through erosion of the lower profile and accretion on the upper profile (CH2M, 2018a). This is likely 
to be due to the migration of the Duddon tidal channel towards the southern and eastern flanks of 
the estuary, which has been an ongoing process for at least the past 20 years (CH2M, 2018a).  

The intertidal area is designated as part of Duddon Estuary SSSI and Ramsar, Morecambe Bay and 
Duddon Estuary SPA and Morecambe Bay SAC. Sandscale Haws, which is covered by Sandscale Haws 
National Nature Reserve (managed by the National Trust) is the largest area of calcareous dune in 
Cumbria, and this together with the contrasting acidic dunes at North Walney makes the Estuary the 
most important site in Cumbria for sand dune communities. The Sandscale Haws SSSI unit is in 
favourable condition (last assessed 2009, last site visit 2015). The latest SSSI unit assessment notes 
that National Trust site management continues to follow actions set out in the NNR Management 
Plan (not reviewed as part of this appraisal) with habitat extent only subject to natural changes due 
to coastal processes. Duddon Estuary Intertidal SSSI unit is also in favourable condition (last assessed 
2010), with no known new activities occurring on the site that are likely to affect the condition of 
qualifying feature, other than natural processes and fluctuations. The main interest of this intertidal 
unit is its bird interest. The Duddon Estuary SSSI also covers the supralittoral zone at Roanhead; 
here, the industrial past has created a number of artificial habitats which have become areas of 
wildlife interest. 

The frontage is undeveloped and there are limited but assets at potential risk. Along the frontage 
there are a number of properties, National Trust car park, access road (U6103), United Utilities 
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assets, which are located beneath the road, and a Wastewater Treatment Works, which is located at 
the car park: these are, however, over 100 m from the current shoreline. There could, however, be a 
contamination risk in the longer term due to potential exposure of former iron working wastes.  

The National Trust has recently built a new car park and welcome hut, but these are set back from 
the coast.  

The role and importance of Askam-in-Furness Pier in protecting Askam-in-Furness from increased 
flood risk, i.e. by keeping the estuary low water channel away from the shoreline is not well 
understood and to justify its continued maintenance further evaluation would be useful (this is 
considered in the following policy unit).  

3.1.3 Discussion 
Although there is evidence of an ongoing trend of erosion along this frontage, due to limited assets 
at risk there is currently no justification for any change in policy. This is in line with the VAM 
statement for the SSSI2, which states that: “Management needs to create space to enable landward 
roll back to take place in response to sea level rise, and should also allow the system to be dynamic 
and retain the flexibility to respond to associated changes such as the movement of physical features 
within the system, e.g. migrating subtidal sandbanks”. This approach could, however, result in some 
loss of the supralittoral component of the SSSI at Roanhead.  

The policy for the adjacent unit is Hold the line however there are currently no man made defences 
other than the historic iron or steel works slag deposit, Askam-in-Furness Pier, which provides a 
defence function by holding the main river channel away from the shoreline.  

Future actions include: 

• Continued monitoring of the frontage, as part of the North West Regional Monitoring 
programme. There are currently five monitoring locations along this stretch, which is 
considered sufficient given assets at risk. Data from these profiles should also be used to 
assess changes in channel position, which could affect other areas. 

• Continued liaison with the National Trust regarding management of the site, including access 
to environmentally sensitive areas.  

• Should erosion accelerate, there may be a need to investigation potential contamination risk 
due to the former industrial use of the Roanhead area, but this is only likely to be required in 
the medium to long term.  

• Safe siting of the England Coast Path; Natural England is working on proposals to improve 
public access to the coast between Silecroft and Silverdale, which includes this section. (see 
https: www.gov.uk or government or publications or england-coast-path-in-the-north-west-
of-england). 

 

3.2 11c16.2 Askam-in-Furness (including Askam-in-
Furness Pier) 

3.2.1 Existing approach to flood and coastal erosion risk management 
The current SMP Policy is Hold the line for the next three epochs to manage the erosion risk by 
maintaining existing defences to an adequate standard. This will maintain the integrity of Askam-in-
Furness as a coastal settlement.  

                                                           
2 Duddon Estuary Views About Management, Countryside and Rights of Way Act 2000, Schedule 11(6) Version date: 27 or 04 or 05. 
Available on-line: https: or designatedsites.naturalengland.org.uk/PDFsForWeb/VAM/1000104.pdf 

http://https:%20www.gov.uk%20or%20government%20or%20publications%20or%20england-coast-path-in-the-north-west-of-england
http://https:%20www.gov.uk%20or%20government%20or%20publications%20or%20england-coast-path-in-the-north-west-of-england
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There are no formal sea defences along the majority of this frontage (Figure 14), with only a short 
stretch of defence at Askam-in-Furness (Marsh Street) (Figure 15). This consists of a rock revetment, 
with 7.0 m crest height, which was constructed in 1999. The latest asset inspection (Barrow Borough 
Council, 2016) concluded that 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 assessment also reported that the mud flat foreshore level has dropped exposing the 
foundational Geotextile fabric, and in areas this material is damaged, exposing the smaller stone 
beneath. There has been erosion at either end of the revetment (around 3 m at either end), shows 
no major sign of deterioration since the previous inspection. T 

Figure 15 Marsh Street, Askam-in-Furness - rock 
revetment (Barrow Borough Council, 2016). 

 
 
 
 
 
 
 
 
 
 

 
The man-made Askam-in-Furness Pier (composed of slag from the steel industry works in the area) 
also provides a defence role by holding the main river channel away from the shoreline (Figure 16). 
This therefore reducing tidal current erosion along the frontage and creates a sheltered zone which 
has enabled saltmarsh growth (Halcrow, 2013).  

The adjacent policy units are both No active intervention. Due to the presence of Askam-in-Furness 
Pier which provides a distinct boundary, there is limited interaction between policy units 11c16.1 
and 11c16.2.  

 

Figure 16 Askam-in-Furness Pier, fronting the small town of Askam-in-Furness. Saltmarsh visible in the lee of the 
Pier. Aerial photography ©North West Regional Monitoring Programme, 2015. 
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3.2.2 Strategy considerations 
The key risk to the majority of this frontage is from erosion, rather than flooding. The NCERM 
erosion estimates suggest that in the short term, the frontage can be expected to erode between 2 
to 5 m, whilst in the long term between 15 to 40 m of erosion is anticipated. There are properties 
within Askam-in-Furness (both residential and commercial) that would be affected by erosion of this 
magnitude. This would also affect associated roads and infrastructure within the town and have an 
impact on the wider community. The route of the England Coast Path is still to be confirmed, but a 
number of tracks run along the coastal frontage.  

There is an area of flood risk to the north of Askam-in-Furness, associated with Blea Beck, which 
would impact on properties at Marsh Farm and the Wastewater Treatment Works (United Utilities). 
Given the flood link to the adjacent policy unit 11c16.3, a change in SMP boundary, to the northern 
end of the car park, may be appropriate (Figure 17).  

The intertidal area is designated as part of Duddon Estuary SSSI and Ramsar, Morecambe Bay SAC 
and Morecambe Bay and Duddon SPA. The Duddon Estuary SSSI also include neutral grassland 
(lowland) or marsh at Askam-in-Furness Pier. This is currently in favourable condition (last assessed 
2009) and features species rich ungrazed marsh and fixed dune. Areas of bare sand are also a 
qualifying habitat for natterjack toads.  

 

Figure 17  SMP2 boundary 11c16.2 and 11c16.3  

3.2.3 Discussion 
Given the assets at risk within the town of Askam-in-Furness, which includes commercial and 
residential properties as well as a small community, the current SMP policy is considered 
appropriate. Along much of the frontage, in the short to medium term, works are unlikely to be 
required, depending upon future rates of erosion, as properties are generally set back from the 
shoreline. Defences at Marsh Lane will require continued maintenance and there may be a need to 
extend defences if outflanking becomes more of an issue. There is, however, a risk that future 

Potential revised policy 
unit boundary for 11c16.2 
or 11c16.3  
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defence works may not attract sufficient government funding, therefore alternative sources of 
funding may need to be sought.  

Although it is not fully understood whether Askam-in-Furness Pier does keep the main river channel 
away from the shoreline, or not, it does provide an area sheltered from waves, which reduces flood 
risk and promotes saltmarsh growth, meeting the requirements of the nature conservation 
designations.  

Future actions include: 

• Continued monitoring of the frontage, as part of the North West Regional Monitoring 
Programme. There is currently only one profile monitoring location along Askam-in-Furness 
frontage; therefore, it is recommended that additional profiles are added to enable better 
understanding of risk, particularly along the more exposed frontage to the north of the 
town.  

• Continued inspection and maintenance of Marsh Lane defences, with repairs and remedial 
works undertaken by Barrow Borough Council as necessary. As part of this, review 
outflanking risk at either end of the defence and plan for appropriate works as necessary. 

• Continued inspection and maintenance of Askam-in-Furness Pier, with repairs and remedial 
works undertaken as necessary. 

• Consider development of a management plan to allow sufficient time for planning future 
works, including development of a funding plan. The policy delivery may be compromised by 
low prioritisation due to low cost benefit ratio, therefore economic viability needs to be 
investigated, based on further investigation of detailed assessment of wider benefits and 
opportunities for co-funding. 

• Any extension of defences will require consent from Natural England, given the 
environmental designations in the area, including a possible requirement for a scheme level 
Habitats Regulations Assessment (HRA) and Appropriate Assessment (AA); therefore, early 
consultation with Natural England is recommended.  

• A study into the understanding the importance of Askam-in-Furness Pier in protecting 
Askam-in-Furness from increased flood risk, i.e. by keeping the river channel away from the 
shoreline, would be useful to justify future maintenance as a defence element. 

• Consider slight amendment to SMP policy unit boundary between 11c16.2 and 11c16.3, to 
enable a more consistent approach to managing flood risk in the area.  

• Safe siting of the England Coast Path; Natural England is working on proposals to improve 
public access to the coast between Silecroft and Silverdale, which includes this section. (see 
https: www.gov.uk or government or publications or england-coast-path-in-the-north-west-
of-england). 

3.3 11c16.6 Herd House Moss  

3.3.1 Existing approach to flood and coastal erosion risk management 
The existing SMP2 Policy for Herd House moss (Figure 18) is No active intervention for the next 100 
years to allow the shoreline to continue to evolve under natural processes. In the medium term, the 
SMP2 suggested that localised flood protection should be considered for isolated properties at flood 
risk. Either side of policy unit 11c16.6 the policy is Hold the line. 

The frontage is backed by a large estuary flood plain which extends landwards along the Kirkby Pool 
and Galloper Pool River’s basins, extending as far back as Lower Rotheswaite.  

There are no formal flood defences along this unit, but the railway embankment reduces flood risk 
to the hinterland, there may also be earth embankments associated with land management.  

http://https:%20www.gov.uk%20or%20government%20or%20publications%20or%20england-coast-path-in-the-north-west-of-england
http://https:%20www.gov.uk%20or%20government%20or%20publications%20or%20england-coast-path-in-the-north-west-of-england
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Figure 18 View of Whelpshead Crag, backed by Angerton Marshes. Aerial photography ©North West Regional 
Monitoring Programme, 2015. 

Table 14 Existing Defence Details 

Location South Lakeland District Council – Annual Coastal Defence Inspection (March 2018) 

Structure Type Length Condition Residual 
Life (years) 

Responsibility 

Galloper Pool to 
Shallow Crag 

Embankment and 
vertical wall 

Fair (3) Fair (3) 10-20 Private 

 

3.3.2 Strategy considerations 
Flooding is the key risk along this frontage. Erosion of the fronting saltmarsh may result from 
changes in channel position; however, the limestone outcrops of Angerton Point and Whelpshead 
Crag are likely to provide some stability to the marsh along this frontage. Apart from the Cumbrian 
Coastal Railway Line, which runs through the Angerton Marsh, there are limited assets at risk. United 
Utility assets also run alongside the railway. 

The intertidal area is designated as part of Duddon Estuary SSSI and Ramsar, Morecambe Bay SAC 
and Morecambe Bay and Duddon SPA. Angerton Marsh is currently in favourable condition (last 
assessed 2016), although very high marsh was noted inland of the railway line, which results in a 
poor species sward.  

The SMP recognised the potential opportunities for Regulated Tidal Exchange & habitat creation 
landward of railway, but identified there was need to consider the impacts on natterjack toads and 
risk to Duddon Mosses SAC.  
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3.3.3 Discussion 
Due to the limited assets at risk within the policy unit, there is no economic justification for a change 
in policy, which also in line with the VAM statement for the Duddon Estuary SSSI3, which states that: 
“Management needs to create space to enable landward roll back to take place in response to sea 
level rise, and should also allow the system to be dynamic and retain the flexibility to respond to 
associated changes such as the movement of physical features within the system, e.g. migrating 
subtidal sandbanks”.  

Network Rail may wish to reinforce their railway embankment in the future once the existing wall 
fails to maintain the integrity of the line. As part of this, opportunities for regulated tidal exchange 
should be considered. This could mitigate or compensate for losses to the intertidal habitats 
elsewhere in the estuary, e.g. works to protect the railway within the adjacent unit 11c16.7 

Future actions include: 

• Monitoring of the frontage. Currently there is no beach profile or saltmarsh edge monitoring 
within the Duddon Estuary upstream of Kirkby-in-Furness undertaken as part of the North 
West Regional Monitoring Programme. Baseline information will be required to inform any 
modelling of possible Managed realignment schemes.  

• Collection of asset inspection data. Very little up to date information appears to be available 
on the existing defences, which makes it difficult to appraise levels of risk. 

• Continued inspection and maintenance of the existing structures, with repairs and remedial 
works undertaken as necessary by Network Rail. Consider development of a management 
plan to indicate the need for advance planning of works, including identification of possible 
funding sources and suitable options, such as the viability of regulated tidal exchange habitat 
creation landward of the railway. Any modification to or replacement of the existing 
structures would also require consent from Natural England due to the designation of the 
intertidal zone and a scheme level HRA and AA could need to be undertaken. Therefore, 
earlier discussions between Network Rail, Natural England, South Lakeland District Council 
and the Environment Agency are recommended. 

• Wider scale impacts of any Managed realignment would need to be assessed prior to any 
scheme, and would need to consider actions elsewhere within the estuary (see Section 1.3).  

• Safe siting of the England Coast Path; Natural England is working on proposals to improve 
public access to the coast between Silecroft and Silverdale. (see https: or www.gov.uk or 
government or publications or england-coast-path-in-the-north-west-of-england).  

3.4 11c16.7 Galloper Pool to Viaduct 

3.4.1 Existing approach to flood and coastal erosion risk management 
The current SMP Policy for policy unit 11c16.7 (Figure 19) is Hold the line for the next three epochs 
to manage risk to the railway line and Foxfield by maintaining existing defences to an adequate 
standard. It was considered that there may be losses of intertidal habitat due to coastal squeeze in 
long term, but this could be offset by gains elsewhere in estuary.  

There are no formal flood defences along this unit, but the railway embankment reduces flood risk 
to the hinterland, there may also be earth embankments associated with land management. Along 
part of the railway is an earth embankment and vertical seawall. The latest asset inspection (CH2M, 
2018c) recorded that these were both in good condition. There is an earth embankment linking to 
the viaduct. This was considered to be in fair condition, with a residual life of 10 to 20 years.  

                                                           
3 Duddon Estuary Views About Management, Countryside and Rights of Way Act 2000, Schedule 11(6) Version date: 27 or 04 or 05. 
Available on-line: https: or designatedsites.naturalengland.org.uk or PDFsForWeb or VAM or 1000104.pdf 
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Figure 19 Saltmarsh fronting the Railway crossing the River Duddon. Aerial photography ©North West Regional 
Monitoring Programme, 2015. 

Table 15 Existing Defence Details) 

Location South Lakeland District Council – Annual Coastal Defence Inspection (March 2018) 

Structure Type Length Condition Residual Life 
(years) 

Responsibility 

Shallow Crag to 
Railway 
Embankment 

High ground 290 m Fair (3) 20-50 Private 

Shallow Crag to 
Foxfield Viaduct  

Railway 
embankment 

1360 m Fair (3) 10-20 Network Rail 

 

3.4.2 Strategy considerations 
Shallow Crag forms a narrow ridge of higher land, which extends landwards, with low lying flood risk 
areas to either side. The key risk to assets within this unit is from flooding. To the south of Shallow 
Crag it is mainly agricultural land at risk. Whilst to the north, there are properties at Shallow Crag, 
Foxfield and parts of the A595 which are at risk from flooding. The Cumbrian Coastal Railway Line is 
also at risk along the length of this unit. This provides an important economic and social transport 
route into the region. There are also various united utility assets, including pressurised mains and 
sewers within the road and railway infrastructure and Wastewater Treatment Works south of 
Foxfield.  

North West Coastal Connections, a project to address a need for reinforcement of the National 
Electricity Transmission System (NETS) in the North West of England, is considering route across 
Duddon, which may affect this frontage. A scoping corridor, showing the anticipated extent of works 
has been defined (National Grid, 2015), see Figure 20.  

The intertidal area is designated as part of Duddon Estuary SSSI and Ramsar, Morecambe Bay SAC 
and Morecambe Bay and Duddon SPA. The intertidal unit is current in favourable condition (last 
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assessed 2010) with the main interest being bird populations. Duddon Mosses National Nature 
Reserve, SAC and SSSI lies inland of the railway, which is recognised for its international importance 
as a raised peatland habitat, supporting some specialist bog flora. This is currently in favourable 
condition (last assessed 2014) but the condition of the habitat has been improved following 
hydrological restoration works in 2012. 

 
Figure 20 North West Coastal Connections route scoping 

3.4.3 Discussion 
Due to the long term strategy for continued investment in the railway there is no justification to 
change the existing policy as it provides an important transport link to the region. This also provides 
protection to hinterland assets. Any additional works to maintain the railway defences will require 
consent from Natural England, due to environmental designations. Loss of intertidal areas resulted 
from such works would require compensation (also see Section 1.3).   

Future actions include: 

• Monitoring of the frontage. Currently there is no beach profile or saltmarsh edge monitoring 
within the Duddon Estuary upstream of Kirkby-in-Furness undertaken as part of the North 
West Regional Monitoring Programme. Baseline information will be required to inform any 
modelling of possible Managed realignment schemes.  

• Collection of asset inspection data. Very little up to date information appears to be available 
on the existing defences, which makes it difficult to appraise levels of risk. 

• Continued inspection and maintenance of the existing structures, with repairs and remedial 
works undertaken as necessary by Network Rail. Consider development of a management 
plan to indicate the need for advance planning of works, including identification of possible 
funding sources and suitable options, such as the viability of regulated tidal exchange habitat 
creation landward of the railway. Any modification to or replacement of the existing 
structures would also require consent from Natural England due to the designation of the 
intertidal zone and a scheme level HRA and AA could need to be undertaken. Therefore, 
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earlier discussions between Network Rail, Natural England, South Lakeland District Council 
and the Environment Agency are recommended. 

• Safe siting of the England Coast Path; Natural England is working on proposals to improve 
public access to the coast between Silecroft and Silverdale. (see https: or www.gov.uk or 
government or publications or england-coast-path-in-the-north-west-of-england).  

 

3.5 11c16.8 Duddon Estuary (inner) 

3.5.1 Existing approach to flood and coastal erosion risk management 
The SMP Policy for 11c16.8 Duddon Estuary (inner) (Figure 21) is Hold the line in the short term and 
then Managed realignment in the medium and long term. The Policy allows for managing flood risk 
to the important main road. It was considered that maintaining the existing defences were not 
economically viable, however the importance of the main road would potentially allow for Managed 
realignment.  

 
Figure 21 The Inner Duddon Estuary. Aerial photography ©North West Regional Monitoring Programme, 2015. 

The area surrounding the inner estuary is low lying and forms part of an extensive flood plain. The 
east bank is largely undefended, but earth embankments, maintained by the Environment Agency, 
are present at Greety Gate and Millom Embankment, along the west bank. No further details are 
available for these.  

3.5.2 Strategy considerations  
There are important infrastructure assets through this unit; notably the A595, the viaduct (railway), 
electricity pylons and United Utilities pressurised mains. The pylon which can be seen in Figure 21 is 
currently right on the edge of the estuary channel and may need reinforcements or localised 
protection to prevent undermining and retain access to the structure.  
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Part of the inner estuary falls within the Lake District National Park and World Heritage site. The 
intertidal area is designated as part of Duddon Estuary SSSI and Ramsar, Morecambe Bay SAC and 
Morecambe Bay and Duddon SPA. All SSSI units are currently in favourable condition.  

No monitoring data exists for this part of the estuary. The SSSI assessment of Greety Gate marsh in 
2010 did however note that there were no signs of either major erosion or active accretion. The 
channel in the inner estuary has shifted in position over the last 120 years towards one bank or the 
other which has caused localised erosion in the past (Halcrow, 2013). 

Large scale Managed realignment or withdrawal from defence management in this area combined 
with future sea level rise would increase the tidal prism volume increase tidal flows at the viaduct 
and other assets crossing the estuary and require additional erosion protection. However, a review 
of opportunities and constraints for Managed realignment here has indicated that the land behind 
the current defences is generally high in the tidal flood plain and would revert to transitional 
grassland or saltmarsh rather than sand or mudflat. 

3.5.3 Discussion  
The policy allows for defences to be maintained in the short term. This could be achieved through a 
Do minimum, risk based approach - Reactive patch and repair, focussing on frontages with greater 
risk to assets. The works under this option are low cost and reactive. This would allow a reactive 
approach to Hold the line of the defence in the short term, allowing consideration of the transition 
from current practice of Hold the line through Managed realignment in the medium to long term. 

Due to the long term strategy to continue to invest in the railway there is no justification to change 
the existing policy.  

Managed realignment in the future could provide accommodation space for the saltmarsh whilst 
providing protection to the railway line. There is a need to improve understanding of these potential 
impacts, but this would require modelling of flows and sediment transport which is beyond the 
scope of the current strategic study. There are also potential risks to infrastructure such as the 
railway viaduct that may be subject to greater tidal flows as tidal volumes increase due to the 
combined impacts of sea level rise and larger flooding area in the inner estuary. The impacts of the 
changes in policy require more detailed investigation through data collection to build a reliable 
evidence base and improve understanding, along with modelling and geomorphological 
assessments. 

Future actions include: 

• Monitoring of the frontage. Currently there is no beach profile or saltmarsh edge monitoring 
within the Duddon Estuary upstream of Kirkby-in-Furness undertaken as part of the North 
West Regional Monitoring Programme. Baseline information will be required to inform any 
modelling of possible Managed realignment schemes.  

• Collection of asset inspection data. Very little up to date information appears to be available 
on the existing defences, which makes it difficult to appraise levels of risk. 

• Undertake detailed studies and consultation to investigate Managed realignment viability 
and associated effects on the Duddon Estuary and adjacent infrastructure such as the 
railway, viaduct and A595, to inform policy delivery and develop a long term strategy, 
including a Habitat Regulations Assessment. Confirm preferred technical approach, extents 
of Managed realignments and potential for habitat gains and losses. The potential Managed 
realignment implications, opportunities and constraints are discussed in Section 1.3 on an 
estuary wide scale. 

• Safe siting of the England Coast Path; Natural England is working on proposals to improve 
public access to the coast between Silecroft and Silverdale. (see https: or www.gov.uk or 
government or publications or england-coast-path-in-the-north-west-of-england).  
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3.6 11c16.9 Millom Marshes 

3.6.1 Existing approach to flood and coastal erosion risk management 
The SMP Policy for 11c16.9 Millom Marshes (Figure 22) is Hold the line in the short term and 
Managed realignment in the medium and long term.  

The area surrounding the inner estuary is low lying and forms part of an extensive flood plain, which 
is constrained by the railway line, beyond which the land naturally rises. The areas behind the 
railway line embankment benefit from the protection it provides. Earth embankments, maintained 
by the Environment Agency, are present at south of Green Road Station and Millom. No further 
details are available for these. 

 
Figure 22 Expansive saltmarsh fronting the railway line within policy unit 11c16.9 Millom Marshes. Aerial 
photography ©North West Regional Monitoring Programme, 2015. 

3.6.2 Strategy considerations 
Apart from the Cumbrian Coastal Railway, there are relatively few assets within the flood plain, 
which is mainly used for agriculture: settlements along this side of the estuary are mainly located on 
the higher ground. United Utility pressurised mains run across the marsh and then follow the 
railway. 

The intertidal area is designated as part of Duddon Estuary SSSI and Ramsar, Morecambe Bay SAC 
and Morecambe Bay and Duddon SPA. All SSSI units are currently in favourable condition; the marsh 
is used by wintering wildfowl and the upper marsh by natterjack toads.  

There is a long term strategy for investing in the railway, which provides an important transport link 
in the region.  

The subtidal area is characterised by a complex of channels which coalesce north of Millom to form 
the main low water channel. These channels and banks are continually changing in position and this 
influences water depths and local shoreline exposure and therefore evolution of the shoreline. 
Historically, Shaw Marsh in the northern part of the area has remained generally stable since at least 
1926, but larger changes have occurred along Arnaby Marsh which indicate growth between 1926 
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and 1973 and in the northern part of this marsh, but net erosion between 1900 and 1973 in the 
southern part of the marsh (Halcrow, 2013). The most recent monitoring from 2008 to 2016, 
indicate only minimal change, with the most significant changes being at the saltmarsh edge or along 
more major creeks within the marshes where channel migration has caused minor recession 
(Halcrow, 2013).  

3.6.3 Discussion 
At present there is no new evidence since the SMP was developed to justify for any change in policy 
in this unit, which supports the environmental designations of the estuary. There is also a long term 
strategy to invest in the railway. Therefore, the recommendation would be for the policy to remain. 

The SMP2 policy involves a transition from current practice of Hold the line through Managed 
realignment in the medium to long term. The transition in policy is staged in order to allow time for 
adaptation measures to be put in place if necessary. In addition to local impacts the change in policy 
could have wider impacts on the wider estuary due to increasing tidal volume and sediment demand 
as accretion takes place in the expanded intertidal zones.  

There is a need to improve understanding of these potential impacts, but this would require 
modelling of flows and sediment transport which is beyond the scope of the current strategic study. 
There are also potential risks to infrastructure such as the railway viaduct that may be subject to 
greater tidal flows as tidal volumes increase due to the combined impacts of sea level rise and larger 
flooding area in the inner estuary. The impacts of the changes in policy require more detailed 
investigation through data collection to build a reliable evidence base and improve understanding, 
along with modelling and geomorphological assessments. 

The policy allows for defences to be maintained in the short term. This could be achieved through a 
Do minimum, risk based approach - Reactive patch and repair of defences only, focussing on 
frontages with greater risk to assets. The works under this option are low cost and reactive. Due to 
the poor condition of the defence it is likely the defences will require significant maintenance on a 
regular basis, with the line between maintenance and potential rebuild of particularly poor condition 
elements of the assets. This would allow a reactive approach to Hold the line of the defence in the 
short term, allowing consideration of the transition from current practice of Hold the line through 
Managed realignment in the medium to long term. 

Future actions: 

• Continued monitoring of the frontage to appraise changes in risk. Currently monitoring data, 
undertaken as part of the North West Regional Monitoring Programme, covers six profiles 
across the saltmarsh in the middle estuary. To provide continuous coverage across the 
saltmarsh surface, either LiDAR or UAV survey is recommended. Baseline information will be 
required to inform any modelling of possible Managed realignment schemes. 

• Collection of asset inspection data. Very little up to date information appears to be available 
on the existing defences, which makes it difficult to appraise levels of risk. 

• Continued inspection and maintenance of the existing structures, with repairs and remedial 
works undertaken as necessary by Network Rail. 

• Undertake studies and consultation to investigate Managed realignment viability and 
associated effects on the Duddon Estuary, to inform policy delivery and develop a long term 
strategy, including a Habitat Regulations Assessment. Confirm preferred technical approach, 
extents of Managed realignments and potential for habitat gains and losses. The potential 
Managed realignment implications, opportunities and constraints are discussed in Section 1.3 
on an estuary wide scale. 

• Safe siting of the England Coast Path; Natural England is working on proposals to improve 
public access to the coast between Silecroft and Silverdale. (see https: or www.gov.uk or 
government or publications or england-coast-path-in-the-north-west-of-england).  
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