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Introduction 

 

In 2004 United Utilities commenced planning work to resolve flooding problems in the 

town centre of Barrow in Furness. The outcome was a major project that was 

successfully completed in March of 2009 and has been recognised as a great 

success, gaining a nomination for the final of the 2009 Institution of Civil Engineers 

Merit Award. This paper is a case study which highlights some of the engineering and 

project management challenges of designing and constructing a large flood relief 

project in a congested urban environment. 

 

At the start of the AMP4 programme, 22 properties in Barrow in Furness were on the 

DG5 register at risk of internal flooding at a frequency greater than twice in ten years. 

Furthermore, there were an additional 42 properties in the vicinity which were known 

to suffer internal flooding, but which did not meet the criteria to be counted on the 

official flooding register. 

 

The project would have been high priority under normal circumstances, however 

further emphasis was brought when a number of local residents contacted the local 

Member of Parliament (and at the time government minister) John Hutton to demand 

that something be done about the flooding. This interest was sustained by a keen 

involvement from the local paper, the Barrow Evening Mail, who’s offices were 

themselves on the DG5 register. 

 

 
 

Figure 1 – Properties at risk of flooding in Barrow in Furness 

 

A multi-disciplinary team was formed to deliver this project. Sewer modelling was 

undertaken by United Utilities, Engineering Design and Solution Development was led 

by MWH Ltd and the construction partners were KMI+. Throughout the life of the 

project, the project manager role itself changed hands several times, with 

representatives from each organisation taking that role at some stage.



  

Initial Design 

 

The initial solution development work was undertaken with a sewer model verified 

from a 1999 flow survey. This was augmented by a further flow and impermeability 

survey undertaken in 2005 by United Utilities which provided a sound representation of 

the complex combined and surface water sewers in the target area. Initial solution 

modelling was then undertaken to develop high level solutions, however the urban 

nature of the location provided severe constraints as to where a practical solution 

could be constructed. This led to several iterations of the model until a cogent set of 

viable alternatives could be produced. Also, as the bulk of the flooding was to cellars, 

any solution would have to provide a considerable degree of surcharge relief in the 

existing sewer networks.  

 

The initial option selected involved the construction of storage tanks at two sites, 

along with local upsizing of the sewer network. However development constraints 

that arose in 2006 meant that the one of the sites became unavailable and an 

alternative proposal was required. Therefore a solution utilising the only site available 

(Ramsden Square) had to be developed. Whilst involving a considerably larger 

overall storage volume, it was essentially the only option left to the team, and even 

then it presented considerable construction challenges.  

 

Solution Development 

 

The final scope of the solution involved the construction of a 30m diameter, 32m 

deep off line detention tank at Ramsden Square, along with 450m of 2.85m diameter 

storage tunnel (9,500m3 combined capacity), and two bifurcations on the main 

sewer in Abbey Road. The tunnel size was dictated by the availability of a suitable 

tunnelling machine (it was originally 2.10m dia), rather than as a modelling 

requirement. This meant that a model re-run was required to confirm that the new 

tunnel worked hydraulically, and also to re-asses the required storage volume at 

Ramsden Square. In addition, 630m of on line sewer replacement was required, 

providing localised capacity increases to both the combined and surface water 

networks.  

 

Constraints on working in the highway meant that at no time could any of the main 

roads be closed, so a solution had to be developed for the tunnel which kept the 

drive and reception shafts out of the highway. The solution was to drive the tunnel on 

a curve from the main storage shaft at Ramsden Square up to Victoria Gardens, and 

whilst this had an impact on schedule, it freed up enough space at this congested 

location, thereby enabling the project to proceed.  

 

Furthermore, the highway authority was also undertaking major junction 

improvements and resurfacing works in areas where sewer replacement was 

needed. This presented a potential problem in that sewer replacement would need 

to be completed before the resurfacing commenced; however the overall design 

was not scheduled to be completed in time to enable this to happen. The solution 

was to re-schedule the design effort and release an advanced package of works for 

those sewers affected by the proposed highway works. Close collaboration between 

the project team and the highway authority enabled this work to be undertaken 

concurrently in the same road closure, so to the general public it appeared all as one 

project, and will less disruption. A further benefit of this initiative was that a good 

working relationship was forged between highways and the project team, which 

made completion of the subsequent phases of the project much easier.   



  

Stakeholder Management 

 

Planning was also a major consideration, as whilst the local authority was keen to 

support the flood relief works, there was natural caution about allowing the 

construction of such a major undertaking in the town centre itself. Considerable effort 

was made to emphasise that the works would be largely unseen once completed, 

and thanks to the use of 3D visualisations and numerous meetings with the local 

authority to explain the scope of the project, planning permission for the works was 

granted enabling construction works to commence. 

 

 
Figure 2 – 3D Representation of the Tank and tunnel at Ramsden Square 

 

The construction of such a large tank and tunnel also had significant impact for the 

client operations staff. Project success would only be achieved if the tank can be 

operated and maintained safely and effectively, and this was a major consideration 

during the design phase. From an early stage in the process, local operations staff 

were consulted, both to explain the purpose of the project and to actively seek their 

input into the design itself, both through structured reviews such as HAZOPS and also 

less formally during site visits. Valuable lessons were learned at this stage, and the 

operations team inspired some developments to the design, in particular to the 

detailed pump and valve arrangements which realised savings to the cost of 

construction.  However the key message to take from this aspect is that by involving 

the operator early and fully in the design process, the later commissioning and 

handover phases were handled smoothly and without any major issues or problems. 

 

Construction 

 

The construction of the main storage shaft was undertaken using the diaphragm wall 

technique. The shaft was then excavated down to tunnel drive level, from which a 

Lovatt full face tunnelling machine was used to construct the tunnel.  Once the 

tunnel was completed, the remainder of the storage shaft was then excavated down 

to a level 32m below ground level. Work started on site in January 2007, and the



  

 

 project successfully entered service in 

March 2009 when flows were turned for the 

first time.   

The working area was kept extremely 

compact, to minimise the intrusion into the 

public areas. To lessen the impact of the 

usually stark construction hoardings, students 

from the local arts college were invited to 

design murals and artwork to adorn the site 

hoardings, thereby softening the image of 

the site. Through initiatives such as these, the 

site team minimised the impact on the 

general public, resulting in a project that 

was completed without any serious 

complaints from the public during the 

construction phase, a remarkable 

achievement for works undertaken in such a 

confined urban area. 
 

 

 

 

 

 

 

 

      Figure 3 –The Ramsden Square Tank 

 

Conclusion 

 

The challenges presented by the Barrow DG5 project were significant. A solution to a 

considerable and high profile domestic flooding problem had to be implemented in 

a congested town centre under the full glare of local publicity. The main lesson to 

learn from a sewer design perspective is that consideration needs to be made of the 

constraints that impact upon a potential solution as soon in the process as possible. 

Early contact with design and construction partners in this case led to a collaborative 

effort that guided the 

development of the 

modelled solution. The early 

involvement of all key 

stakeholders in the design 

process meant that the 

right solution could be 

chosen and subsequently 

constructed with 

confidence, and in the 

knowledge that the design 

effort had been made 

without unnecessary effort 

on unbuildable solutions.           
 

 

 

 

Figure 4 – Internal views of the completed storage tank 


