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	Draft Recommendations:

	Overview:

The long term vision is to continue to manage flood and erosion risks to property and infrastructure where economically justifiable. However, there are significant areas where shoreline defence is considered not viable leading to several opportunities to realign flood defences to higher ground. This will result in reduction in quality or loss of areas of agricultural land but will allow for expansion of the saltmarsh and tidal flats with future sea level rise in the long term.  

	Location
(Policy Unit)
	Draft Policy and Approach (from 2010)
	Justification

	
	0-20 years
	20-50 years
	50-100 years
	Social
	Environmental
	Economic

	12.1
	Leven Viaduct to Haverthwaite (left bank) and Haverthwaite to Greenodd (right bank)
	Hold the Line – 
For local areas where defences are present. Undertake studies to investigate opportunities and viability of realigning defences or retreating to high land where appropriate, includes assessing impacts on wider bay and railway viaduct. If viable implement in this period where practicable.
	Managed Realignment – 
Should be carried out to create more sustainable defence alignments by retreating to higher land, depending on investigations into approach.
	No Active Intervention - 
By allowing natural processes to continue. However management of private defences may be permitted subject to consent.
	Policy to hold the line in short term is justified as it allows for managing potential impacts on isolated properties, access tracks and paths, whilst approaches to policy are confirmed.
	Realigning to higher ground will result in a more naturally functioning sustainable coastline, and provide additional natural habitat, and maintain exposures of geological SSSIs. However, investigations needed to assess impacts on rest of estuary and adjacent bay.
	Current extensive defences are not economically justifiable in the long term due to a density of assets within the flood cell. SMP policy is economically viable allowing for realigning or withdrawing from sections of defence will provide the most cost effective solution.

	12.2
	Greenodd to Barrow End Rocks (A590)
	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.
	Manages risk to the A590 road, a key transport link for the region.
	Potential loss of internationally designated intertidal habitat due to coastal squeeze in long term could be compensated by management changes elsewhere in estuary.
	Policy is economically viable as diverting the A590 road would be significantly more expensive. 

	12.3
	Barrow End Rocks (A590) to Leven Viaduct
	Hold the Line – 
For local areas where defences are present. Undertake studies to investigate opportunities and viability of realigning defences or retreating to high land where appropriate, includes assessing impacts on wider bay and railway viaduct. If viable implement in this period where practicable.
	Managed Realignment – 
Should be carried out to create more sustainable defence alignments by retreating to higher land, depending on investigations into approach.
	No Active Intervention – 
By allowing natural processes to continue. However management of private defences may be permitted subject to consent.
	Policy to hold the line in short term is justified as it allows for managing potential impacts on isolated properties, access tracks and paths, whilst approaches to policy are confirmed.
	Realigning to higher ground will result in a more naturally functioning sustainable coastline, and provide additional natural habitat. However, investigations needed to assess impacts on rest of estuary and adjacent bay.
	Current extensive defences are unlikely to economically justifiable in the long term due to a lack of assets within the flood cell. Realigning or withdrawing from sections of defence of defence will provide the most cost effective solution.

	Key assumptions made during development 
In the past the behaviour of low water channels has been a major control on the sedimentary infilling of the estuary.  It has been assumed that the position of these channels will continue to influence patterns of accretion and erosion in the future. The exact position of the channels is difficult to predict but can be influenced by the railway viaduct.  The future maintenance strategies for the viaduct are therefore critical in determining the overall response of the estuary.

Predicted changes in rainfall patterns with future climate change may increase river flows which may in turn affect river channel meandering and siltation rates. The supply of sediment to the estuary will continue and will allow the estuary to accrete vertically in line with sea level rise. In the long term there is some uncertainty over the balance between sediment supply and sea level rise.  It has been assumed that supply will continue to allow vertical accretion within the estuary although the horizontal expansion of marsh habitats may have decreased or even ceased.  If sediment supply were not to keep pace with sea level rise then estuary rollover could occur.
The recommended policies are adaptive, with uncertainty associated with the timing of natural inundation to be investigated as part of the Action Plan. More detailed economics will address uncertainties associated with agricultural and infrastructure value.

In order to asses the risks of changing policy to impacts on the designated sites in the estuary and bay and the infrastructure including the Leven Viaduct it will be necessary to undertake careful studies and consultation on the best approach to achieving sustainable long term flood risk management.


	Leven Estuary (11c 12) 
	[image: image2.jpg]7 A

n‘mme'r ISLAND

QY MORECAMBS
h o






	Predicted Implications of the Draft Policies being Adopted in this Location:

	Time period from 2010
	Property and population
	Land use, infrastructure and material assets
	Amenity and recreational use
	Historic environment
	Landscape character and visual amenity
	Earth heritage soils, and geology
	Water
	Biodiversity, flora and fauna

	0-20 years


	· Manages risks to people and properties.  


	· Manages risks to coastal infrastructure (e.g. railway embankment and Leven Viaduct), material assets and agricultural land. 


	· Managed risk to amenity and recreational assets. 

	· Manages flood risks to Scheduled Monument and Holker Park Registered Park and Garden.

	· Limited change in landscape character and wildlife value of Lake District National Park. 


	· Obstructing the natural processes by holding the line is likely to affect the geological exposures of the Skelwith Hill SSSI and Barker Scar SSSI, reducing accessibility and potentially obscuring the face and/or restricting erosion. 


	· No known impacts on water quality. 


	· Continued accretion of saltmarshes and mudflats within and adjacent to designated conservation sites.

· Potential impacts on Morecambe Bay SPA, Ramsar, SAC & SSSI - Awaiting agreement of conclusions of Appropriate Assessment (AA) - impacts uncertain. 
· Managed risk to freshwater grazing marsh. 

	20-50 years


	· Managed risk to properties in Greenodd village. 

· Increased flood risk or potential loss of isolated properties due to managed realignment, dependant on realignment extent. 


	· Potential loss of minor access roads and agricultural land in areas of managed realignment. 


	· Potential loss or need to relocate parts of the Cumbrian Coastal Way and Coastal Sustrans National Cycle Route. 

	As above
	· Potential change in landscape character of Lake District National Park due to changes in hydrodynamics of estuary and habitats. 
	· Erosion and natural processes will maintain exposures of nationally designated geological sites and enable access. 


	As above
	· Potential loss of intertidal habitat in some areas due to coastal squeeze. 

· A continuation of natural processes in areas of No Active Intervention/ Managed Realignment will allow migration of intertidal habitats inland and benefit designated conservation sites. 

· Potential impacts on Morecambe Bay SPA, Ramsar, SAC & SSSI - Awaiting agreement of conclusions of Appropriate Assessment (AA) - impacts uncertain.    



	50-100 years


	As above
	As above
	As above
	· Potential flood risk /erosion risk to Frith Hall and Scheduled Monument and Holker Park Registered Park and Garden.

	As above
	As above
	As above
	As above


	Impact colour key
	· Positive
	· Neutral
	· Negative
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	DRAFT ACTION PLAN

	Action
	Action Ref
	Action Description,
(to be approved)
	Potential source for funding
(Subject to approval)
	Responsibility 
(lead partner)
	When by 

(subject to funding)

	1. Studies for scenario area
	1.1
	Undertake studies & consultation to investigate managed realignment viability and associated affects on the Leven Estuary and adjacent bay and infrastructure such as the Leven Viaduct, to inform policy delivery and develop a long term strategy, including a more detailed Habitats regulations Assessment.
	EA
	EA
	2015

	2. Studies for Policy Units:

	
	
	-
	
	

	3. Strategy
	3.1
	Develop and promote an estuary flood risk management strategy taking into account estuary process and effects of managed realignment elsewhere in the bay, see item 1.1
	EA
	EA
	2015

	4. Scheme Work
	4.1
	To be defined by strategy 
	EA
	EA
	ongoing

	5. Monitoring (Data Collection)
	5.1
	Undertake estuary and coastal defence asset monitoring in conjunction with Cell 11 Regional Monitoring Strategy to inform strategy and future SMP reviews
	EA
	EA
	ongoing

	
	5.2
	Environmental monitoring of designated sites to provide baseline data for future Habitat regulations Assessments
	NE
	NE
	ongoing

	6. Asset Management
	6.1
	Maintenance of defences including management of public access
	EA 
	LAs and EA
	ongoing

	7. Communication
	7.1
	Undertake consultation with key stakeholders and general public during strategy development
	EA 
	EA
	ongoing

	
	7.2
	Monitoring and management of Action Plans to ensure SMP policies are put into practice
	n/a
	EA
	ongoing

	8. Interface with Planning and Land Management
	8.1
	Ensure Shoreline Management Plan policies and flood and erosion risks are accounted for in the next revisions of land use plans in order to help manage residual risks from flooding and erosion.
	n/a
	EA
	ongoing

	
	8.2
	Ensure flood and erosion risks are accounted for in planning decisions to aim to reduce the need to manage flood risk in future.
	n/a
	EA
	ongoing

	9. Emergency Response
	9.1
	Development, monitoring and review of emergency response plans to prepare for over design standard events.
	n/a
	EA
	ongoing

	10. Adaptation/Resilience
	10.1
	Investigate need for adaptation programme to assist with delivering changes to policy 
	EA / Defra
	EA
	

	11. Flood Forecasting and Warning
	11.1
	Continue with improvements to flood risk maps and inundation modelling to provide improved flood warning service.
	EA
	EA
	ongoing

	12. Habitat Creation and environmental mitigation
	12.1
	In conjunction with other Policy Areas in Morecambe Bay, and in consultation with Natural England develop improved estimates of potential coastal squeeze losses and gains of intertidal habitat within the internationally designated sites in long term, taking account of SMP policies.  This is needed to inform future Habitats Regulations Assessments for strategies, the next revision of the SMP and link with regional habitat creation strategy. See also item 1.1
	n/a
	LA
	ongoing

	NB Activities from SMP will be carried forward into medium term plans and carried out on a priority basis, subject to funding and approval.  n/a = activity is part of authorities general duties, not funded through flood and erosion risk management routes.
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