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Together we can be sustainable 
M. Kennedy (NWG), G. Rhodes (MWH), C. McLarnon (MWH), G. Davies (MWH) 

Abstract 
A Water and Sewerage Company (WaSC) approach to flooding and water quality issues may once 

have been to take an isolated solution and build large storage tanks and treat more wastewater 

flows without consideration of the wider drainage system.  However, in order to accommodate the 

future demands of climate change, growth and urban creep without exacerbating or creating 

performance issues, this approach had to change. The industry is evolving to incorporate surface 

water management and sustainable drainage techniques as part of an integrated ‘blue / green / 

grey’ catchment approach to drainage provision. 

We believe that the approach taken in the north east of England can form part of an industry blue 

print for the future. It demonstrates how working together and using a catchment level approach 

can deliver sustainable solutions incorporating surface water management to provide better 

outcomes for all stakeholders. 

Introduction 
This change in approach has evolved over the last ten-years and successfully addressed a number of 

critical challenges to scheme development and delivery including: 

 Strategic planning and alignment of resources 

 Collaborative working practices and procedures 

 Community education and engagement - interventions are no longer ‘out of sight, out of mind’  

 Hydraulic modelling and design standards 

 Land ownership 

 Benefits assessment and apportionment of costs 

 Roles and responsibilities – including maintenance and management of assets created 

 Delivery 

Northumbrian Water in collaboration with relevant local authorities, the Environment Agency, and 

framework providers including Esh-MWH are delivering schemes that embrace and build on these 

challenges.  

The change from delivering traditional solutions to sustainable, blue green solutions did not occur 

overnight and took planning, development of relationships, communication, engagement, 

negotiation and compromise, persistence, and commitment.  Our experiences and lessons learned 

from a number of collaborative catchment schemes illustrate the tools and techniques that have 

been developed and successfully applied.   

Have a strategy 
Most drainage systems are a complex interaction of urban terrain, buildings, highways, public 

sewers, private sewers, watercourses, rivers and in some cases the sea. The requirements placed 

upon these systems are continuously changing. The need to accommodate future growth, climate 

change and urban creep without creating or exacerbating existing performance issues is a significant 

challenge. 
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It may not always be practical or cost effective to continue to build bigger systems and therefore we 

need to find a better way of working if we are to continue to provide the expected levels of service 

to the public and the environment. 

Over the last forty-years or so, the provision and management of drainage systems has become a 

fragmented process (Figure 1). Even though we are often dealing with the same people, there are 

complex institutional and funding arrangements which divide responsibilities between water & 

sewerage companies, the Environment Agency, Local Authority planning & highways departments, 

and other stakeholders such as housing developers, householders and internal drainage boards. 

 

Figure 1 – The complexity of managing water 

It is likely that some of these barriers will always remain but it is important that we identify areas of 

common benefit and work together to plan for and manage drainage requirements in order to most 

effectively and efficiently meet future needs.  

Over the years there have been a number of visions and strategies moving us towards an integrated, 

sustainable approach to drainage and flood risk management. The drive has been for stakeholders to 

work together voluntarily rather than impose legislation. 

When thinking about the customer and environment we believe that adopting a collaborative 

approach is essential to help us deliver excellent customer service. Figure 2 outlines our aims. 
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Figure 2 – Northumbrian Water Aims 

By focusing throughout on ‘the right thing to do’ rather than who would pay, we have made 

significant progress in support of the provision of sustainable drainage systems and their use in flood 

management. 

Collaborate 
In order to deliver these aims we worked with the other risk management authorities to establish 

the Northumbria Integrated Drainage Partnership. 

The purpose is to establish a proactive cross-organisation process and procedure in order to:  
 

 Agree relevant factors and supporting data to deliver strategic level risk based prioritisation  

 Produce a prioritised candidate list for the delivery of a joint programme of detailed studies  

 Focus resources at locations of greatest overall risk  

A collaborative approach to integrated drainage area planning  

Recognition that silo working often leads to sub optimal 

solutions and a blame culture. In some cases it just passes the 

problem elsewhere rather than addressing it. We needed to 

identify areas of shared responsibility and documenting 

common goals to provide the focus. For example the desire to 

effectively manage flood risk whilst facilitating growth and 

economic development. 

 

 

 

Complement and align with existing practices 

There was already a lot of good practice and we did not want to 

lose that, more enhance it, developing relationships and trust 

towards a ‘one team’ ethos 

Balance reactive short term needs with longer term strategic 

planning for the provision of sustainable drainage systems 

When ‘times are tight’ there is a tendency to focus only on the 

‘here and now’, sometimes to the detriment of the future so 

we set out the need to find a balance between good public 

service, environmental need and cost. We identify and co-

ordinate investment planning to maximise benefits - holistic 

solutions can deliver a much wider range of benefits and have a 

greater chance of being supported. 
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 Create a template of how we can work together in our communities to understand current and 
future drainage issues  

 Establish and implement data share and communication protocols  

 Identify and promote integrated sustainable drainage opportunities  

 Promote ‘best possible’ service to the customer balanced against environmental needs and costs  

 Provide risk based evidence to inform future business planning requirements for all parties  

 Identify structures and relationships needed to deliver real change in our communities.  
 
Together we have built a platform for the development and application of a robust methodology to 
prioritise Drainage Areas with the highest risks. Our approach takes into account the greatest 
hydraulic and environmental risk based on current performance, interaction between drainage 
systems and future needs. It aligns with the Regional Flood and Coastal Committee (RFCC) agenda 
and the DEFRA/EA partnership funding approach. It also meets many of the principles outlined in the 
Drainage Strategy Framework (Gill, 2013) encompassing partnership working, uncertainty 
assessment, risk based, whole life costs and benefits, live and flexible process and innovative and 
sustainable solutions. 
 
Table 1 outlines the contributions planned for the various stages of the projects.  By collaborating 
financially as well as with ideas and identifications of issues, organisations are keen to see the 
outputs and benefits. 

 
Table 1 – Scope and funding contributions 

Delivery 

Stage 

Scope Funding 

Stage 1 Data collection, collation and analysis NW 50%, LLFA / EA 50% 

Stage 2 Diagnostic – optioneering, costs and 

benefits 

(Evidence base for investment) 

NW 50%, LLFA / EA 50% 

Stage 3 Stand alone project delivery Proportionate to benefits received 

 

The outcome is a programme of joint studies / surface water management interventions into the 

future through alignment of business cases 

Involve the community 
Sustainable solutions are designed to be part of a community and thus require engagement, 

communication and feedback to ensure an acceptable design is implemented.  Communication and 

engagement are needed also at high, strategic level – not just about projects. 

Schools are at the heart of communities (Figure 3) and we identified the opportunity to work with 

them to demonstrate the benefits of introducing sustainable drainage systems (SuDS) into the 

school environment. This included making a significant contribution to flood risk reduction and 

surface water management as well as being designed in such a way to deliver a range of other 

benefits to the community. 
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Figure 3 – Explaining the benefits to schools 

This engagement approach also facilitated an education opportunity in support of national 

curriculum objectives whilst establishing a link with the wider community (Figure 4) 

 

Figure 4 – overview of the engagement and education strategy  

At a project level in one scheme, at North Cullercoats, the customer engagement and strategic 

planning has efficiently enabled the project to deliver property flood risk reduction, surface water 
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flooding improvement, reduced flows to treatment, and maintained bathing water quality.  The first 

stage of the project reduced flood risk to properties by increasing capacity in the local network while 

separating surface water from the combined system.  The second phase of the project removed a 

surface water connection from a local flooded ex quarry from the combined system. These removal 

works reduced flows to treatment and reduced combined flows to CSOs at bathing water beaches.  

The works were coordinated and phased to minimise disruption to the local community.  The project 

utilised NWG’s Community Portal, which is a website set up specifically for each project that 

provides a forum for the project team to provide information to the public on the planned works 

and progress of site works and information on road closures or planned disruptions to the area.  The 

website is interactive and regularly received queries and comments from the local community.  The 

project also utilised a customer engagement tool to identify the customers that would likely be 

impacted by the works and to proactively mitigate disruption. 

For all construction projects, local schools are identified where visits from NWG and the contractors 

can help to inform about the nearby work and related health and safety.  For example, at North 

Cullercoats, a local school was involved with designing site safety posters, which caught the 

attention of the community (Figure 5).  The school children were also invited to site to learn about 

the project, flooding, and construction safety.   

Figure 5 – School involvement 

On another project at Killingworth and Longbenton, the location of exceedance areas included many 

discussions and negotiations with landowners to identify the most suitable sites.  In some instances, 

the initial location identified at feasibility was not preferable to the landowner and alternatives were 

sought. These led to more landowner discussions and eventual agreements.  The specific designs of 

these areas were carefully considered with the stakeholders to develop options that would fit within 

the use of the site and be aesthetically appealing.  At one location within a school grounds an 

exceedance area will have cascading levels designed to be able to be used as an amphitheatre 

(Figure 6) or outdoor classroom (on the dry days of course).  Works located at the school were 

programmed to align with the rebuild of the site in order to minimise disruption and rework.  This 

design also incorporated the surface water drainage of the new buildings into a wetland area 

designed as an educational facility for the school. At another location within a local park, the 

exceedance area will have a raised walkway to allow pedestrians, cyclists, and dog walkers access 

across the site (figure 7).    These designs have evolved as the project has matured and with the 

input from the stakeholders and community. 

 

https://www.nwlcommunityportal.co.uk/
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Figure 6 - Proposed amphitheatre     Figure 7 - Proposed walkway 

Utilise technical knowledge and best practices 
Solutions to flooding can be engineered and developed, but more challenges arise when these 

solutions are visible, have many stakeholders, and are accessible to the community.  Our technical 

expertise must be best utilised and communicated to deliver sustainable solutions. 

With multiple stakeholders, the required design standards and funding levels will vary.  Water 

companies typically aim to resolve sewer flooding to 30 or 40 year levels of protection to properties.  

Local councils and the EA aim to provide surface water and river flooding protection to 75, 100, or 

200 year levels of protection.  By working together these organisations can combine solutions and 

resources.  For example, on a scheme in Fellgate, Jarrow, surface attenuation basins were part of a 

flooding solution.  The volume of the basins required for the 40 year protection was funded by NWG 

and the additional cost to achieve 100 year protection was funded by the local council and EA via 

Flood Defence Grant in Aid (FDGiA).  By working together, all organisations spent less money and the 

area was only disrupted once to provide the solution. 

Hydraulic modelling allows for the testing of the required range of storm return periods and 

durations to meet all partners’ objectives and help best understand the solutions that have been 

proposed prior to agreement.  For example, on the Killingworth and Longbenton scheme 

exceedance areas are being designed within a school grounds and within a community park.  Basic 

questions asked include ‘How often will these be full of water?  Will they be wet all the time?’  While 

there are many factors that could influence this such as seasonal variation, wet or dry year, or 

ground wetness, even the basic answer requires an understanding of the catchment response to 

storms of varying duration.  The information was presented visually to the stakeholders (Figure 8) 

and was then understood and accepted.  

Figure 8 - Explaining when the basin will fill with water 
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Another component of the modelling and flood risk assessment to agree with the stakeholders is the 

property threshold levels.  Agreeing when a property is considered at risk and when damages should 

be applied is an important decision within the stakeholder group.  For small areas, information can 

be collected on site through topographic surveys to confirm the level of the step into a house, the 

airbrick level, or the garage entrance level (which may be applicable if there is an internal door).  For 

large catchment assessments, decisions must be made on a larger scale based on property type and 

spot samples.  These decisions will impact the number of properties affected and thus outcomes or 

funding available. 

As hydraulic modelling has evolved and 2D modelling has become needed in most flooding schemes, 

the ability to utilise 3D ground models has become essential.  By utilising the 1m LiDAR data and 

combining this with topographic data, realistic ground models can be created for understanding the 

source, path, and receptors of flooding and then for developing solutions.  In particular, 3D ground 

models allow for technical and visual design of above ground features such as attenuation basins 

and swales.  The ground models used for hydraulic modelling can be utilised and adjusted in CAD 

and finally used by contractors on site with smart excavators to accurately and quickly build what 

has been designed.  This example of BIM was utilised to save time and money on site on the Fellgate 

scheme.  Figure 9 below shows an example of a basin displayed in Civil 3D, which was also utilised 

for the hydraulic model and for excavation during construction. 

 

Figure 9 – Example of an attenuation basin in Civil 3D 

A range of technical disciplines are required to convey the information on the design requirements 

to the appropriate audience.  The usual CAD drawings produced for construction detail are not 

suitable for the community events and customer liaison.  On the Shelley Drive, Gateshead scheme, 

landscape architect drawings and 3D visualisations were created to share the proposed attenuation 

basins to the local community.  Landscape architects and ecologists have been utilised to choose the 

planting in the attenuation basins or wetland areas to provide the most suitable vegetation. 

The modelling and design approaches such as used at a new scheme for Whitburn provide a blue - 

green solution to bathing water improvement.  Frequent small storms are able to be stored locally in 

many small measures.  The total storage volume required was reduced significantly from an original 

feasible solution of 16,500m3 to 8,600m3. The smaller storage volume was achieved through surface 

water separation at targeted locations and by locating storage further upstream in the catchment 

next to key assets.  This creative design provides reduced volume pumped to sea and improved 

bathing water quality, improved performance of storm tunnel overflows to the beach, reduced flow 

to treatment, reduced flood risk and improved highway drainage in areas where separation is 
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undertaken, amenity and biodiversity enhancement from the SuDS measures proposed, and 

opportunities for future surface water removal. 

Shout about the benefits 
The blue-green solutions, like traditional grey solutions, provide flood risk reductions but have also 

delivered much wider benefits to the local communities such as: 

 creating biodiversity by adding wetland areas that provide educational opportunities for 

schools,  

 providing rain gardens in urban areas to improve amenity by re-landscaping and replanting 

open spaces,  

 reducing transport disruption, and  

 aligning with strategic plans that enable development.   

These benefits have been shared with the stakeholders and community.  At some sites, educational 

boards are planned to provide long term information to the public and the purpose of the features 

and the reason for their design. 

Benefits have been assessed using various industry standard methods such as the using the Multi-

Coloured Manual (MCM) for assessing reduction in flood risk damages to properties and the CIRIA 

BeST tool for identifying and quantifying other benefits.  The MCM is a useful tool for putting a value 

in pounds against flood damages taking into account property types, depth of flooding, and 

frequency of occurrence.   

The CIRIA BeST tool helps to identify many possibly benefits related to the project and to narrow the 

focus onto those that are most likely and allows for these benefits to be quantified.  The tool aligns 

with the eco systems services approach to benefits, which considers four main areas: provisioning, 

regulating, supporting, and cultural.  The Killingworth and Longbenton scheme, which was used as 

pilot scheme for this tool, quantified benefits including: 

 improved amenity and related potential increases to property value linked with open green 

spaces,  

 improved biodiversity and connectivity of habitats,  

 transportation disruption and the associated loss of time,  

 increased recreational use due to improved water quality and improved amenity,  

 improved water quality to watercourses and  

 avoided damages to vehicles due to flooding.   

The tool also quantified costs of noise during construction and loss of crops after construction of 

attenuation areas.  The tool allows for consideration of confidence factors and applying sensitivity to 

the values to better understand the range of potential benefit that will be realised.  Figure 10 below 

shows the pre-confidence benefit values calculated for the Killingworth and Longbenton scheme. 



CIWEM UDG Autumn Conference 2016                                                                                               Together we can be sustainable 

 

 

Page 10 
 

 

Figure 10 – Example of the benefit values entered and calculated in BeST. 

Calculation of the benefits can then be used for cost benefit assessment, business planning, and 

assessment of allocation of costs. 

Another important way to approach benefits is to listening to what is needed and wanted from the 

stakeholders and community and then work to incorporate this within the design.  At one school 

that was under construction, the original plans included below ground cellular storage to attenuate 

the surface water flows from the new buildings and car parks.  In discussions with school, local 

authority and environment agency, this design was revised and changed to be an above ground 

attenuation basin with a wetland area.  This feature was one of the first parts of the construction 

work to be complete and it is already providing a new habitat for ducks and swans.  By working 

together, this opportunity evolved and has been implemented. 

Share responsibilities 
Ownership and maintenance of surface water features is a topic of ongoing discussion and concern.  

The features are mostly above ground, visible, and accessible to the public.  The powers to own and 

maintain these features is spread across local authorities, the EA, WaSCs, riparian owners and 

private landowners.  When these features are built, the long term responsibilities must be 

considered and agreed.  As part of a regular stakeholder meeting, we presented a table listing the 

new assets that would be constructed and the potential owners and maintainers.  While we did 

consider which organisation would be logical to take on each, we left the discussion open and 

allowed everyone to have input into the decision.  As the meeting progressed, stakeholders agreed 

to take on responsibility at one location as others also agreed to other locations (Table 2).  This 

collaborative discussion showed willingness from all parties and a commitment to the delivery of the 

project as a whole.  

 

 

Total of £52M of benefits quantified 
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Table 2 – Example of who will own and maintain the different solution types.  

Type of Solution Owner Maintenance 

Watercourses EA / Council / Riparian Owner EA / Council / Riparian Owner 

Attenuation Storage Council  Council 

Wetland Areas Council Council 

Lake Council  Council 

Below ground drainage NWG / Council NWG / Council 

Local SuDS Features,  

e.g. swale 
Local Businesses Local Businesses 

Private SuDS Features,  

e.g. waterbutt 
Residents Residents 

 

The partnership working on Killingworth and Longbenton has led to benefits to all stakeholders and 

consequently has secured funding from FDGiA, the council, and NWG.   

Pledge to make a difference 
In conclusion, WaSCs, councils, the EA, and the designers and contractors can deliver sustainable 

solutions.  These blue green solutions will require a strategic, collaborative approach with creative 

solutions, but will achieve greater benefits for a much wider and involved community.  In order to 

show commitment to this goal, NWG, MWH, the EA, Newcastle City Council, and many other 

organisations have signed up to the Blue Green Infrastructure Pledge.  This pledge aligns our aims of 

providing sustainable flood risk reduction through the implementation of blue green solutions and 

sets a challenge to incorporate these principles into all of our work.  We challenge all of you to also 

commit to the Blue Green Pledge and make change within your organisation and local community. 

 
 

 

 

 

 

 

 

https://www.newcastle.gov.uk/environment-and-waste/climate-change-and-energy-saving/preparing-climate-change


CIWEM UDG Autumn Conference 2016                                                                                               Together we can be sustainable 

 

 

Page 12 
 

Acknowledgements 
The authors wish to thank the Wildfowl and Wetlands Trust, North Tyneside Council, South Tyneside 

Council, the Environment Agency, Northumbria Integrated Drainage Partnership, Cullercoats Primary 

School, Longbenton High School, and St Joseph’s RC Primary School for their involvement in and 

support of the projects. 

References 
Digman, C J, Ashley, R M, Balmforth, D J, Balmforth, D W, Stovin, V R, Glerum, J W (2012). 
Retrofitting to manage surface water. C713 © CIRIA RP922 ISBN: 978-0-86017-915-9 London 
 
Horton, B., Digman, C.J., Ashley, R.M. and Gill, E. (2015). BeST (Benefits of SuDS Tool) Technical 
Guidance. CIRIA W045c RP993 © CIRIA 2015 ISBN: 978-0-86017-769-2. 
http://www.susdrain.org/resources/best.html. 
 
Gill, E. (2013) Drainage Strategy Framework, Defra and Ofwat 
 
Woods Ballard, B, Wilson, S., Udale-Clarke, H., Ilman, S., Scott, A., Ashely, R. and Kellagher, R. (2015) 
The SuDS Manual, C753, CIRIA, London, UK. ISBN 978-0-86017-760-9. 
http://www.susdrain.org/resources/SuDS_Manual.html 
 

http://www.susdrain.org/resources/SuDS_Manual.html

