LOWER LANCASTER FLOOD ALLEVIATION SCHEME

Background

The Environment Agency (EA) have constructed a flood alleviation scheme to the west of the historical city of Lancaster, sitting on the banks of the River Lune.   

The River Lune has a history of flooding at Lower Lancaster, from both fluvial and tidal flood events. Significant tidal storm events in 1907, 1927 and 1977 caused widespread flooding to residential property, industrial units, roads and agricultural land. More recently, lesser events in 1983, 1990, 1995 and 1997 have also caused flooding. The combination of high tides associated with gale force winds and / or heavy rainfall increase the likelihood of flooding. Prior to the works being undertaken, the standard of flood protection was as low as five years. 

The £5.8m scheme under the EA’s national framework was been designed by Halcrow, with site supervision from Halcrow and Black & Veatch.  It was constructed by Carillion Plc, formerly Mowlem Plc, under the Engineering and Construction Contract Option C and work on site commenced in August 2005.

The scheme involves the construction of four distinct sections of flood defences:

· Gas Works: The works at this location included the construction of a new masonry clad concrete floodwall and a demountable flood barrier at Carlisle Railway Bridge across the carriageway, and raising of the existing Lancaster City Council owned floodwall along the river frontage. 

· New Quay: A new masonry clad sheet pile wall extending some 1km, along which two floodgates are situated. 

· Marsh Point: A 2m high earth bund with steel sheet pile core and 1m wide crest has been constructed along the side of the public footpath.

· Aldcliffe Marsh: This section is an embankment with a height of approximately 3m and a crest width of 4m. The embankment will tie into existing high ground.
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	plan of scheme


The works provide flood defences along the south bank of the River Lune, to withstand the predicted 1 in 500 year event flood level (i.e. the risk of flooding in any given year will be reduced to 0.2%) to approximately 800 residential houses, 112 industrial units, 2 sports fields and associated local infrastructure within the area at risk during extreme flood events. The scheme will improve the quality of life to the local community and businesses by providing flood protection to a large area of currently developed and undeveloped land. 
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	Air photo of bank and borrow area
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	air photos of wall


Sustainable Construction
The Environment Agency actively promotes the maximisation and use of recycled and locally sourced materials within a flood defence scheme. At Lower Lancaster this played a major part in the development of the scheme.  Selection of the defence alignment in the project appraisal stage was influenced by the drive for sustainability. 
An early option appraisal identified a retreated alignment that avoided the major constraints.  However, the problem remained of how to provide fill for over a kilometre of earth embankments. Importing the fill would involve around 8000 HGV movements through Lancaster city centre’s tight one-way system; an environmental impact unlikely to win favour with the planners.

With sustainability and environmental opportunities driving the optioneering, the Project Team developed an alternative option enabling the winning of fill from a field adjacent to the flood banks. The landowner was willing to provide the fill for free, and accommodate the Environment Agency’s aspirations for wetland habitat creation on the borrow pit site, provided that we advanced the alignment to protect his land.  This meant constructing an additional 530 m of earth embankment, but this extra cost was more than offset by avoiding the £600K cost of fill import. NEAS liaison with Natural England also confirmed that advancing the line at this location actually provided their preferred alignment for future managed retreat proposed in the Lune Strategy for the adjacent flood management unit; ensuring protection of the historic woodland from saline flooding.

The 3km of earth embankment were initially estimated to require in the order of 50,000m3 of material.   However, the material from the borrow pit was of poorer quality than anticipated in the design and analysis process.  The design specification was therefore reviewed, to consider ways of using the local material and still delivering a structurally sound defence embankment.  The solution was to mix lime to the waterlogged excavated material.  A specialist sub-contractor was appointed for this activity.  The result of this was that far more material was excavated, as effectively drying the soil out considerably reduces its volume.  On completion, a total of around 85, 000m3 of material was removed from the borrow pit.  
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	Borrow pit during excavation
	Bank during construction


Environmental Enhancement
The works are bordered by sites of environmental importance and consideration had to be given to the way the works were designed and constructed. The area lies within the Morecambe Bay and Lune Estuary Character Area. The land immediately downstream of the area contains natural habitats of national and international importance and includes the Lune Estuary Site of Special Scientific Interest (SSSI) and the Morecambe Bay Special Area of Conservation (SAC) and RAMSAR site, which is a designated site because it is an important habitat for birds. The site contains a County Biological Heritage Site (CBHS), Freeman’s Wood. The foreshore is also classified as a CBHS. 

The extended borrow pit area provided even greater potential for the creation of a new diverse habitat area than originally hoped for.  

A NEAS landscape architect, working with Area biodiversity specialists had originally established design principles for the ponds, scrapes and re- landscaping of the borrow site, before excavation works commenced.  Together with Halcrow’s environmental and landscape architect team this was reviewed and refined as the work progressed, and Halcrow’s environmentally conscious site staff and Carillion’s enthusiastic operatives ensured that their vision was realised.

The team prepared more detailed planting plans once earthworks operations had finished, and the creation of 6 ha of open water, reedbed, wet grassland and woodland habitats was largely completed on the site in spring 2007.  Cuttings taken from one of the last remaining black poplar trees in Lancashire were used to reintroduce the species to the site. The Environment Agency is now confirming a long-term agreement with the Lancashire Wildlife Trust to manage the habitats. 

The use of locally native species from North West genetic stock will ensure that the habitat created is closest to that which would naturally arise in the area. It protects the local distinctiveness of the species, which is essential for the long term health and integrity of the region’s flora. Many landscaping schemes which include native species source plants from as far a field as Eastern Europe, so in addition to issues surrounding the genetics of the stock the environmental impact of transporting the plants has also been reduced at the Lower Lancaster scheme.

Although still establishing, the new habitats have already attracted many different wildfowl and wading birds, and over the summer a pair of little ringed plovers, one of only 11 pairs in Lancashire, nested on a specially designed shingle island within the site. Viewing platforms provided around the site are proving popular with local birdwatchers and walkers.

This habitat area will be positively managed by Lancashire Wildlife Trust to make it sustainable and to provide an enhanced environment for local wildlife.
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	borrow pit landscaping design
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