
 

   

      

 

   

 

 

 

  

     
    

City Council 

/& Environment NORTHUMBRIAN 
·~· Agency WAn RliNil\g ~ 

amec 
foster 
wheeler 

Newcastle City Council 

Newcastle City Strategic Surface Water Management Plan 

Final Report 

Report No 36634/F/001 

January 2016 

Amec Foster Wheeler Environment 
& Infrastructure UK Limited 



           

 
                      
                      

   

  
    

  

    
   

    
  

  

   
   

   
   

   
   

   
   

  

 
 
 

 
  

  

 
 
 

 
  

   

  
   

 
      

  
      

 
   

 
      

     
   

 
 

 

    

           
         

         
          

          
             

           
          

           
           

          
         

        
         

            
           

   

             
          

             
              

              
         

         
             

          
          
            

  

         
         

         
        

    

   

     

      

       

     

 

 

© Amec Foster Wheeler Environment & Infrastructure UK Limited 2 

Report for 

Newcastle City Council 
Civic Centre 
Newcastle upon Tyne 
NE1 8QH 

Main contributors 

Ian Wilson (AFW) 
Peter Foskett (AFW) 
Waseem Ahmad (AFW) 
Michael Ciaraldi (NWL) 
Martin Kennedy (NWL) 
John Robinson (NCC) 
Darren Varley (NCC) 
Stephen Merrett (EA) 

Issued by 

................................................................................. 
Ian Wilson 

Approved by 

................................................................................. 
Garry Edwards 

Amec Foster Wheeler 

Partnership House 
Regent Farm Road 
Gosforth 
Newcastle upon Tyne NE3 3AF 
United Kingdom 
Tel +44 (0) 191 272 6100 

Doc Ref. 33634/F/001 

f:\schemes\36634 newcastle city flood risk management 
study\t750 modelling\reports\newcastle city strategic surface 
water management report\20160105-36634-draft report-
v17.docx 

Copyright and non-disclosure notice 

The contents and layout of this report are subject to copyright 
owned by Amec Foster Wheeler (© Amec Foster Wheeler 
Environment & Infrastructure UK Limited 2015). save to the 
extent that copyright has been legally assigned by us to 
another party or is used by Amec Foster Wheeler under 
licence. To the extent that we own the copyright in this report, 
it may not be copied or used without our prior written 
agreement for any purpose other than the purpose indicated in 
this report. The methodology (if any) contained in this report is 
provided to you in confidence and must not be disclosed or 
copied to third parties without the prior written agreement of 
Amec Foster Wheeler. Disclosure of that information may 
constitute an actionable breach of confidence or may 
otherwise prejudice our commercial interests. Any third party 
who obtains access to this report by any means will, in any 
event, be subject to the Third Party Disclaimer set out below. 

Third-party disclaimer 

Any disclosure of this report to a third party is subject to this 
disclaimer. The report was prepared by Amec Foster Wheeler 
at the instruction of, and for use by, our client named on the 
front of the report. It does not in any way constitute advice to 
any third party who is able to access it by any means. Amec 
Foster Wheeler excludes to the fullest extent lawfully permitted 
all liability whatsoever for any loss or damage howsoever 
arising from reliance on the contents of this report. We do not 
however exclude our liability (if any) for personal injury or 
death resulting from our negligence, for fraud or any other 
matter in relation to which we cannot legally exclude liability. 

Management systems 

This document has been produced by Amec Foster Wheeler 
Environment & Infrastructure UK Limited in full compliance with 
the management systems, which have been certified to ISO 
9001, ISO 14001 and OHSAS 18001 by LRQA. 

Document revisions 

No. Details Date 

A Draft 15 June 2015 

B 2nd Draft 24 July 2015 

C Final (for Review) 06 January 2016 

D Final 20 May 2016 

April 2016 
Doc Ref. 33634/F/001 



           

 
    
                      

  
    

  

 

                     

              
                 

               

               

               

                   

                 
      

                

               

              

                

                

               
    

 

                
                 

                  
                    

   

            
 

              
   

          

             
    

          

                

            
   

                
 

                   
     

  

3 © Amec Foster Wheeler Environment & Infrastructure UK Limited 

Executive summary 

Background 

The City of Newcastle upon Tyne has a history of flooding. In the events of 2012, hundreds of residents and 

businesses across the city reported internal flooding and transport systems became gridlocked as everyday 
life ground to a halt. The social, environmental and economic costs are still being counted today. 

The severe rainfall event of June 2012 captured the attention of national media, politicians, local 

communities, businesses, government bodies and local authorities. This has led to increased pressure on 

Flood Risk Management Authorities to identify, justify and implement a coherent plan for flood risk 

management into the future. It is accepted that it is impossible to guarantee that flooding will never happen 

again but there is a clear expectation that the responsible authorities will work together to minimise the 
impacts on society and the environment. 

The Flood Risk Management Authorities (RMA) for the Newcastle City area are the Lead Local Flood 

Authority which is Newcastle City Council (NCC) who has responsibility for surface water and ordinary 

watercourses, Environment Agency (EA) who has responsibility for main rivers and the coast, Northumbrian 

Water (NW) who has responsibility for public sewers and Highways England who has responsibility for major 

highway drainage. Newcastle City Council has taken the lead role and has commissioned the “Newcastle 

City Strategic Surface Water Management Plan” with funding from the Environment Agency Local Levy and 
support from Northumbrian Water. 

Objectives 

The study’s primary objective is to facilitate the identification of strategic needs and opportunities and deliver 
a robust and high level integrated surface water management plan for the City of Newcastle upon Tyne. 

The plan that has been developed through this study will seek to align with the existing document “Planning 
for the Future – Core Strategy and Urban Core Plan for Gateshead and Newcastle Upon Tyne 2010 – 2030. 

Other objectives are: 

• To identify and promote sustainable surface water management opportunities within the 
catchment; 

• Reduce flood risk to property and infrastructure whilst accommodating growth, urban creep and 
climate change; 

• Contribute towards improving water quality in the River Tyne; 

• Contribute towards improved community health and wellbeing by promoting green / blue 
infrastructure in amenity areas; 

• Improve biodiversity and habitat creation within the catchment; and, 

• To identify alignment with other strategies / policies / plans within the catchment and highlight 

opportunities for an integrated approach for implementation of the surface water management 
plan going forward. 

The technical feasibility of identified opportunities has not been fully assessed and is considered a ‘next 
step’. 

The primary objective for this plan is to deliver an integrated surface water management plan for the City of 
Newcastle upon Tyne. 

April 2016 
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Catchment Area 

The study area covers the Newcastle City Centre and the outlying areas of South Jesmond, Sandyford and 

Spital Tongues. Also covered are the western suburbs of Wingrove, Arthurs Hill Benwell and Scotswood. 
The study area is shown in the Figure A.1. 

Areas to the north and west, including the Ouseburn catchment are covered by a separate report. 

The primary surface water drainage system in the area is the River Tyne which is classified as a main river 

for which the EA has a continuing role to manage fluvial flood risk. The Tyne Catchment Flood Management 

Plan from December 2009 suggests that over 6,000 properties could be at risk of flooding in the Lower Tyne 

area, which included this study area. The preferred long term policy for managing flood risk is Policy Option 
5 “Take further action to reduce flood risk” (taking into consideration the impact of climate change). 

The secondary surface water drainage system is a combination of highway drains and public sewers which 

manage surface water run-off from land and properties. The majority of the area drains to the combined 

sewer network which is managed by Northumbrian Water. Northumbrian Water are actively promoting the 

removal of surface water from the combined sewer in order to reduce stress on the downstream sewers, 
combined sewer overflows, sewage pumping stations and sewage treatment works at Howdon. 

Future development is proposed to the west of the city which may impact on the performance of the existing 

networks. The development of these sites will be controlled by the National Planning Policy Framework 

(NPPF) and the Newcastle Core Strategy. Within the Core Strategy, policy CS17 sets out the requirements 

to control, separate and minimise surface water discharges from development. The management of the 
flows is pivotal in managing flood risk and providing for future development. 

Figure A.1 The Newcastle City Strategic Surface Water Management Plan Study Area 

April 2016 
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Summary of the Plan 

A number of key opportunities have been identified to form part of the strategic surface water management 

plan for the study area. These are located at Scotswood and Benwell (opportunity area A), Nuns Moor, 

Hunters Moor, the RVI, The University of Newcastle upon Tyne and Civic Centre (opportunity area B), 

Studley Terrace, Barrack Road and St James Boulevard (opportunity area C) and at the Town Moor, 
Brandling Park and the RGS (opportunity area E). 

Surface water management opportunities from the City Centre to the Quayside (Opportunity Area D) have 

not been investigated further as part of this study because NCC and the EA are presently engaged in 
strategic work in this area. 

From the investigation undertaken in this study, the following can be summarised: 

• Partnership working is an essential part of all of the investigated opportunities; 

• All opportunities reduce the risk of flooding to both residential, non-residential and key 

transportation links to futureproof the city up to 2030 by taking into account any increases as a 
result of development, climate change and urban creep; 

• Opportunities in areas A, B and E provide flood resilience to the A695 Scotswood Road, A189 

Ponteland Road and Sandyford Road Underpass, respectively to ensure at least one 
carriageway remains operational during low intensity flood events; 

• Opportunities in area B provide flood resilience to the Queen Victoria Road to ensure access to 
the RVI is maintained during low intensity flood events; 

• Opportunities in area C reduces the run-off volumes on Barrack Road and flooding at Eldon 
Square, however additional property level protection is required at Eldon Square; 

• Opportunities in area B and C are the most expensive scheme to implement, but generate the 

greatest environmental benefits and assist in opening up blue-green corridors from the 

northeast of the city centre to the River Tyne as well as social benefits including health and 
well-being 

• The greatest benefits are generated from implementation of all of the opportunities and 

addressing any residual flood risk in the city with property level protection (PLP or Local 
Measures); 

• Where possible natural flood risk management techniques are employed on the Town Moor to 
enhance the existing land drainage and therefore minimising the impact on the green space; 

• Routine maintenance including; gully cleaning, highway drainage and NWL network cleaning 

by the asset owners is essential in maintaining an acceptable level of surface water flood risk 
protection; and, 

• Flooding from high intensity rainfall events is still possible following the implementation of these 
opportunities. 

The outputs of this study will be used to inform the management of surface water flood risk in Newcastle up 

to 2030, inform other strategic plans, and will form the basis for determining potential opportunities that could 

be implemented. It highlights a number of benefits available from the implementation of these surface water 

management measures. These could be direct flood risk benefits or secondary benefits relating to other 
strategies developed by NCC, NWL and Non-Government Organisations (NGOs). 

Inherent assumptions are made as part of the modelling process, but are informed by best practice, and 

therefore the model is deemed fit for purpose and thought to be the best representation of the system 
available at the time of writing. 
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Development of any future schemes of work to investigate or address the flood risk need to be considered at 

an early stage. Since the city centre comprises a number of different residents and land owners including, 

domestic, commercial, educational and medical, it is likely that collaboration with other stakeholders and 
linkages with other strategies would be required in the development and implementation of any opportunities. 

The opportunities investigated in this study address the surface water flood risk issues within the catchment 

and support a wider range of national and local Plans and Strategies produce by NCC and other key 
partners. 

Costs and Funding 

The plan has identified a number of opportunities and the estimate individual whole life costs for delivery of 

these ranging between £15.9M and £36.7M, with a combined cost of £77.6M for the delivery the entire plan 

and £87.5M for full plan plus removal of any residual flood risk through installation of property level 

protection (PLP or Local Measures). The whole life benefits for the implementation of the induvial 

opportunities range from £115.3M to £128.3M, the full plan and full plan plus PLP or local measures being 
£234.5M and £701.2M respectively. 

There are opportunities to drive down costs by further developing the measures identified and building on the 

current partnerships to align resources and funding. Recognising other economic benefits, e.g. regional 
growth, which have not been monetised in this assessment would also increase the benefit / cost ratio 

Potential sources of funding include 

• Environment Agency’s Flood Defence Grant in Aid (FDGiA) and Local Levy 

• Newcastle City Council’s capital budget 

• Northumbrian Water’s investment programme 

• EU funding in support of Water Framework Directive (WFD) objectives 

• EU funding for tackling the effects of climate change 

There is also the opportunity to seek contributions from developers, either directly through funding of 

measures that facilitate development or indirectly through giving up land for SUDS/Surface Water 

Management measures, on the basis that doing so will enable development to go ahead with the 

development’s drainage requirements incorporated into the wider SUDS measures. Other funding streams 

could be generated from partnerships with other key private stakeholders and beneficiaries, such as local 
businesses, The University of Newcastle upon Tyne and the NHS Trust. 

With regards to potential FDGiA funding, the individual cost benefit ratio for the opportunities investigated are 
range between 0.7 and 2.4 to 1, whilst the ratio for the entire plan delivery is estimated to be 9.3 to 1. 

Recommendations 

The way forward is to continue the partnership approach that is already delivering benefits on surface water 

management projects throughout the region, and to continue to seek the means to fund and deliver solutions 

jointly. There is also a need to engage fully with all the key beneficiaries and stakeholders, particularly with 

developers, large landowners such as the university and hospitals, local businesses, other relevant bodies 

such as the Tyne Rivers Trust, Non-Governmental Organisation (NGOs) and the general public and 
residents’ groups to get as wide support as possible. 

It is considered critical that developers work together with one another and with the Flood Risk Management 

Authorities to enable such a Drainage Strategy for the area to be developed. The study that has been 

completed and the measures that have been proposed provide a firm basis for developing that strategy in 

more detail. This will require full co-operation and engagement from all relevant parties with leadership from 
the Flood Risk Management Authorities. 
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1. Introduction 

1.1 Background 

The City of Newcastle upon Tyne suffered severe flooding as a result of extreme rainfall on the 28 of June 

2012. Hundreds of residents and businesses reported internal flooding to properties, which resulted in an 

estimated damage cost of £78M. There were problems with the ability of the city’s road network to cope 

under these severe flood conditions resulting in traffic being brought to a standstill in critical locations for a 

number of hours. The social, environmental and economic costs of this flood event are still being counted 
today. 

This event increased pressure on the local Flood Risk Management Authorities (RMAs) to identify, justify and 

implement an integrated and coherent plan for the management of flood risk for the City, facilitate further 
growth and futureproof against the effects of urban creep and climate change. 

Although the 2012 flooding event was considered to be an ‘extreme’ event, it alerted the RMAs to the 

potential issues within Newcastle upon Tyne. It is unlikely that the implementation of any flood management 

strategies will eliminate the risk of flooding from an event of a similar intensity to the one experienced in 
2012, but it will improve the overall level of risk throughout the city. 

The lead local flood risk management authority and their partners for the Newcastle area are Newcastle City 

Council (NCC), Northumbrian Water (NW) and the Environment Agency (EA). These parties have been 

engaged at a strategic and project level for many years, which has included the development of the following 
activities: 

• Tyneside Sustainable Sewerage Study; 

• Newcastle and Gateshead Surface Water Management Plan; 

• Strategic Flood Risk Assessments; and 

• Newcastle and Gateshead Core Strategy. 

Recently these bodies have been working with the academic consortium of the Blue-Green Cities project, in 

which Newcastle has been identified as a demonstration city. This is a research project that aims to develop 

new strategies for managing urban flood risk as part of wider integrated urban planning. It intends to achieve 

environmental enhancement and urban renewal in which the multiple benefits of Blue-Green Cities are 

rigorously evaluated and understood. It is a research project that aims to put competent authorities, 
business and communities at the centre of research and exchange of knowledge. 

This study is considered a starting point for implementing research and ideas into practical schemes to form 

part of an overall surface water management strategy. It is intended to bring together the philosophies of 

Water Sensitive Urban Design (WSuD), Surface Water Management Plans (SWMP), Drainage Area Studies 

(DASs) and Highway Asset Management Plans (HAMPs) combined with the needs of residents, major land 

owners and the experience gained from the 2012 flooding event. This will inform individual strategies and 

allow major stakeholders to align their schemes and progress them on their own as part of a combined 
investment programme. 

1.2 Study Area 

The study area which is being considered as part of this strategic surface water management study is the 

City of Newcastle upon Tyne and the urban areas of Benwell and Scotswood. The study area can be 

considered as city centre or urbanised area, with limited green space which are concentrated around the 
Town Moor in the north western part of the city. 

A plan showing the study area is shown in Figure 1.1 
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1.3 Strategic Aims 

It is important that the benefits from any opportunities investigated within this study are considered as being 
strategically aligned to other environmental and sustainable drivers developed by NCC and their partners. 

A review of the wider strategic aims are illustrated in Appendix A. 

1.4 Study Objectives 

The study’s primary objective is to facilitate the identification of strategic needs and opportunities and deliver 
a robust and high level integrated surface water management plan for the City of Newcastle upon Tyne. 

This will include a scoping study to gather information and identify any knowledge gaps and further develop 

modelling for the city’s drainage plans. The study will need to be future proofed to account for any changes 

due to development, urban creep and climate change. Also, it will be required to assess how flooding effects 
the city over the agreed over the 50 period of the plan. 

In addition, this plan will require building on and forming new relationships with a number of stakeholders, 

including; hospital, transport organisations, universities, emergency services, major landowners, city centre 

business and other interested independent companies and NGOs. The study has identified a wide range of 

benefits that will accrue through the implementation of surface water management throughout the study 
area. The outcomes arising from these measures will benefit numerous stakeholder groups. 

Further objectives of the plan are: 

• To identify and promote sustainable surface water management opportunities within the 
catchment; 

• Reduce flood risk to property and critical infrastructure whilst accommodating growth, urban 
creep and climate change; 

• Contribute towards water quality improvements in the River Tyne; 

• Contribute towards community health and wellbeing benefits by promoting green/blue 
infrastructure in amenity areas; 

• Improve biodiversity and habitat creation within the catchment; 

• To identify alignment with other strategies / policies / plans within the catchment and highlight 

opportunities for an integrated approach for implementation of the surface water management 
plan going forward; and, 

• Effective communication to all stakeholders is fundamental for the success of the strategy. 

The study identifies potential opportunities and surface water management measures, which includes ‘Do 

Nothing’ and ‘Do Minimum’ scenarios. From the long list of potential measures, a shortlist of options has 

been developed and an assessment made of the costs and benefits associated with those measures. 

Annual average damages and Ecosystem Services Assessment methods of evaluating benefits of preferred 
opportunities have been applied, and included in the wider benefits assessment. 

There is a potential for this study to advance to subsequent stage which would incorporate activities to 

deliver individual projects or integrate with other schemes, however this is dependent upon the ability to 

secure future funding by the RMAs or other interested parties. Within this plan partnership funding calculator 

scenarios have been presented in accordance with DEFRA funding policy to assess the potential Flood 

Defence Grant in Aid (FDGiA), but it is important to note that other sources of funding are potentially 
available. 
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2. Stakeholders & Partnerships 

2.1 Establishment 

Early engagement with stakeholders is considered critical for the success of any potential opportunities. 

Stakeholders for this study can be considered at two levels, those of key stakeholders and those of other 

interested parties. Key stakeholders are those from organisations with flood risk management 
responsibilities and are listed in Table 2.1. 

Table 2.1 Newcastle City Surface Water Management Plan – Key Individuals 

Stakeholder Contact Title 

Newcastle City Council John Robinson Flood Risk Management Authority lead 

Newcastle City Council Darren Varley Flood Risk Management Authority lead 

Northumbrian Water Martin Kennedy Technical Advisor 

Northumbrian Water Linzie Pentleton Sewer Network Advisor 

Northumbrian Water Michael Ciaraldi Asset Delivery Project Manager 

Environment Agency Stephen Merrett Partnership & Strategic Overview Team Leader 

Amec Foster Wheeler Garry Edwards Consultant Project Director 

Amec Foster Wheeler Ian Wilson Consultant Project Manager 

Amec Foster Wheeler Peter Foskett Consultant Technical Advisor 

Amec Foster Wheeler Waseem Ahmad Consultant Project Modeller 

The second level of stakeholder engagement is comprised of other interested parties, which includes; The 

Freemen of Newcastle, The University of Newcastle upon Tyne, the Blue-Green Cities Research Project, 

The University of Northumbria, The Newcastle Upon Tyne NHS Trust, Greening Wingrove, other major 

landowners and also certain NGOs. During this stage, consultation was linked to The University of Newcastle 

upon Tyne and the Blue-Green Cities Research Project. Further consultation with these second level 

stakeholders will be required for on-going work and further development of the opportunities investigated in 
this study. 

2.2 Communication 

The communication plan developed as part of the Newcastle City Strategic Surface Water Management Plan 
is shown in Appendix B. 

2.3 Data Gathering 

The full list of information requested during the data gathering exercise is shown in Appendix C. 
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3. Historical Surface Water Flooding 

3.1 Reported Incidents 

A number of flooding incidents have been reported in the study area. These are summarised in Table 3.1. 

Table 3.1 Summary of Reported Flooding Incidents 

Reported to No of 
Incidents 

Causes 

Newcastle City 
Council 

42 Mixture of flooding to basements in Jesmond and Brandling Village area and internal 
flooding to properties from surface water in Benwell, Rye Hill and Spital Tongues areas. In 
response to the 2012 flood, approximately 181 (1) residents report flooding within the 
confine of the study area. 

Northumbrian 
Water 

714 Mixture of flooding reports from 2002 to 2015 as a result of blockages, flooding to highway 
and property curtilage as well as property flooding currently under investigation by NWL. 

(1) This data was taken from the NCC Summer 2012 Flood Report (July 2013) for the wards of South Jesmond, Scotswood, Benwell, 
Westgate, Wingrove and Elswick. 

3.2 Surface Water Flood Maps 

Further reports including the NCC 2012 Summer Flooding Report along with information from the key 

stakeholders and other interested parties have identified numerous surface water flooding issues. These 

were qualified against the outputs from the surface water flood risk maps and summarised in Table 3.2. It 

has been estimated that the approximate cost of damages caused as a result of the June 2012 floods was in 
the order of £78M. 

Reported flood distribution is shown in Figure 3.1 and further details on flooding is held within Appendix D. 
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Table 3.2 Study Area Surface Water Flooding 

Location Inspection of SW maps Possible Causes of flooding 

Eldon Square Flood risk predicted at 30yr return period events with Low spot in highways, which is exacerbated by 
(Newgate significant depth drainage incapacities. Significant overland flow 
Street) on St Andrews Street and further up Newgate 

Street/Percy Street. 

Barrack Road Minor flood risk predicted at 30yr return period, flooding Significant overland flow from highway on Barrack 
fully envelopes road in excess of 100yr return period Road, Gallowgate and down onto Newgate Street 

Queen Victoria Flood risk predicted at 30yr return period flood risk with Low spot in highway outside Merz Court and 
Road significant depth route is on historic path of the Pandon Burn 

Sandyford Road Flood risk predicted at 30yr return period with significant Low spot in highway underpass 
underpass depth 

Brandling Park & Minor flood risk predicted at 30yr return period, flooding Low spot in pedestrian underpass. Royal 
RGS fully envelopes road in excess of 100yr return period. Grammar School affected by overland flow. 

Scotswood Flood risk predicted at 30yr return period events with Significant flooding overland across Hodgkin 
Road significant depth adjacent to Rolls Royce building and Park, combined with run-off from Scotswood 

minor flooding in the rest of Scotswood Road. Flooding development site which drains to a low spot on 
fully envelopes road in excess of 100yr return period. Scotswood Road. 

Newcastle Minor flood risk predicted at 30yr return period, flooding Low spot in highway adjacent to Law Courts, 
Quayside fully envelopes road in excess of 100yr return period. exacerbated by high river levels and overland flow 

from City Road/Broad Chare 
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4. Flood Risk Modelling 

4.1 Model Scenarios 

An integrated hydraulic model was used to establish the baseline surface water flooding and the predicted 

impact of any opportunities as well as being used as a tool to establish the flood risk and cost benefit 

assessments. Further information on the hydraulic modelling undertaken as part of the study can be viewed 
in Appendix E. 

In-line with “Planning for the Future – Core Strategy and Urban Core Plan for Gateshead and Newcastle 
Upon Tyne 2010 – 2030”, scenarios for 2015 (existing) and 2030 were investigated; 

• 2015 existing scenario; 

• 2030 future scenario containing known SHLAA developments data, climate change and urban 
creep; 

• 2015 existing opportunity scenario; and, 

• 2030 future opportunity scenario containing known SHLAA developments data, climate change 
and urban creep. 

It was decided by the stakeholders that each identified opportunity would be modelled and assessed in 
isolation and that any combination of intervention would not be considered at this stage. 

4.2 Statement on Fit for Purpose for Study Area 

The hydraulic model utilised for this study is based upon the one dimensional model of the NW sewerage 

network which covers the drainage areas of Newcastle City (05-D28) and Benwell (05-D27). The model was 

developed into a 2D integrated model using LiDAR data and combined with data from the Environment 
Agency’s River Tyne model. 

It is considered that this model is suitable for the purpose of assessing the opportunities established in this 

study. A limited validation exercise has been undertaken however, further model development will be 
required for any subsequent stages at which time additional validation or verification is recommended. 

Details of model limitations along with notes for future users of the model are held in Appendix E. 

4.3 Flood Risk Methodology 

Further details on the flood risk methodology used in the assessment of these opportunities can be viewed in 

Appendix F along with the details of the risk categorisation. The types of receptors assessed in this 
investigation is shown in Table 4.1 

Flood risks are categorised in low, moderate, significant; and very significant risk. However, very significant 

risks are defined by outputs from the 1 in 20 year events or less, with significant risks defined by outputs 

from 1 in 40 and 50 year events and moderate risks to 1 in 100 and 150 year events. Low risks are 
restricted to outputs to events greater than 1 in 150 years. 

Analyse were undertaken for the full set of storm return period events including 1 in 5, 20, 40, 50, 100, 150 

and 200 years at a duration of 90 minutes and a winter design profile. This was established as the critical 
duration and profile of the drainage network for this study area. 

The flood risk plans are located within Appendix J. Only flood risk plans for the 40 year and 100 year events 
have been supplied with this report, other return period plans are available on request. 
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Table 4.1 Receptors 

Receptor Description 

Properties 

Residential All residential properties as listed on the national receptor database (NRD) equating to approximately 10,585 
registered residential dwellings in the study area. Covering the postcodes of NE1, NE2, NE3, NE4, NE5, 
NE6 and NE15 

Commercial Comprises the following buildings usage listed in the NRD for Newcastle and Scotswood area: 

- Shops and Shopping Malls, Supermarkets, Public Houses, Offices, Hotels, Garages and Services 
Stations, Car Dealers and Car Services, Taxi Services, Hire Shops, Car Washes, Takeaways, 
Cafes and Restaurants, Hairdressers, Betting Offices, Estates and Travel Agencies, Dry Cleaners 
and Launderettes, Amusement Arcades, Casinos and other General Commercial properties. 

Critical Buildings Comprises the following buildings usage listed in the NRD for Newcastle and Scotswood area: 
and Infrastructure 

- Public Services (Governments Offices, Community Centres, Television Studios, Tourist 
Information, Courts and Police, Fire and Ambulance Stations); 

- Transport Infrastructure (Train, Metro and Bus Stations); 
- Utility Infrastructure (Electrical Sub-Stations, Gas Regulators and Telecommunications); 
- Medical (Health Centre, Clinics, Hospitals, Surgeries, Nursing Homes, Chemists and Dental 

Practices); 
- Financial (Banks, Building Societies and Other Financial Services); and, 
- Education (Nurseries, Pre-Schools, Schools (Including Primaries), Further and Higher Education 

University and Research Establishments. 

Other Buildings Comprises the following buildings usags listed in the NRD for Newcastle and Scotswood area: 

- Factories, Depots, Warehouses, Engineering Works and other Industrial Services, Car Parks, 
Shelters, Public Conveniences, Bandstands, Sports Pavilions, Gyms, Places of Worship, Clubs, 
Art Centres, Museums, Concert Halls, Leisure Centres pool and Garden Centres. 

Critical Traffic Infrastructure Routes 

A695 Scotswood 
Road 

Flooding predicted at the Western end of the A191 Scotswood Road, between Whitehouse Road and the 
Scotswood Bridge junction 

A189 Ponteland Flooding predicted the A189 Ponteland Road adjacent to Hunters Moor, between Fenham Hall Drive and 
Road Brighton Grove 

Queen Victoria 
Road 

Flooding predicted adjacent to Mertz Court at The University of Newcastle upon Tyne 

Sandyford Road 
Underpass 

Flooding predicted at Sandyford Road underpass 

A189 Barrack 
Road and 
Newgate Street 

Significant volumes of run-off experienced which lead to the flooding of areas at Gallowgate and Newgate 
Street. 
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5. Strategic Opportunities 

5.1 Opportunities Methodology 

The scope of the study was to identify a shortlist of opportunities, which are likely to have the greatest 
benefit. The methodology used was: 

• Identify opportunities from the high level strategies and interventions identified previously; 

• Undertake a scoring exercise to rank opportunities; and, 

• Development of a ‘Short list’ of preferred opportunities. 

Where possible, green infrastructure measures are proposed as recommended by DEFRA’s FCERM 

Strategy and surface water management guidance, the Newcastle and Gateshead Green Infrastructure (GI) 
Study and the Core Strategy for Newcastle and Gateshead. 

5.2 Long List Opportunity Assessment 

To assist in the identification of potential opportunities the following data sets were considered: 

• Updated EA Flood Maps for Surface Water (December 2013); 

• Outputs from 2012 NW Sustainable Sewerage Plan; 

• Flood incident reports (from NW and NCC); 

• Routes of historic or abandoned watercourses; and 

• Collated information and knowledge on flooding and flood risks in the study area. 

Inspection of this information identified a number of potential strategic ‘Blue-Green’ corridors within the city in 

which the natural flow routes and urbanised streetscapes could be further integrated. These were 

considered as five individual areas of potential opportunities (A, B, C, D and E) and in-line with the ‘Blue 
Green Cities’ concept and follow the five identified areas. 

These ‘corridors’ were used as basis for identifying the ‘Long List’ opportunities. A schematic of the location 
of these areas is shown in Figure 5.1 and illustrated further in Table 5.1. 

These opportunities were assessed by the first level stakeholders on factors including; benefits, costs, 

buildability, environmental, health & safety, ownership and maintenance. Following an opportunity review 

meeting with the key stakeholders it was agreed that there was merit to take forward the majority of the 

opportunities identified in the long list, with the exception of those contained within Opportunity Area D. 

Although a number of potential opportunities were identified for Opportunity Area D from Newgate Street to 

Newcastle Quayside it was established that NCC were already engaged in flood management activities in 
this area. 

However, the surface water issues identified at the northern extent of Newgate Street at Eldon Square would 

be included in Opportunity Area C. In addition, NCC were already engaged in surface water management 

work in the Brandling Village area of Newcastle. Due to the timing of these investigations, it was decided 
that these works could be combined with Opportunity Area E. 

The opportunity identified at The University of Northumbria would not be taken forward at this time because it 

was considered that this was not part of the critical strategy for Opportunity Area B. In subsequent stages, it 
would be possible to integrate the university into the strategic vision with no significant alterations. 

The summary of this long list of potential opportunities is held within Appendix G and examples of some of 
these SUDS techniques discussed for use within the Newcastle City plan are illustrated in Appendix H. 
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Table 5.1 Blue-Green Corridors 

Location Route of Potential Blue-Green Corridor Opportunity Area 
(Shown on Fig 5.1) 

Benwell to Scotswood 
Road 

Route starts from the north of Benwell and traverses down Condercum Road 
and Atkinson Road then heading across Hodgkin Park and Whitehouse Road 
before turning onto Scotswood Road and discharging into the River Tyne. 

A 

Newcastle North to 
Quayside 

Route B(1) is from Wingrove in the northwest of the city traversing across Nuns 
Moor and Hunters Moor before running along the north of the Newcastle RVI and 
then through The University of Newcastle upon Tyne Campus. The route then 
follows the line of the old Pandon Burn from the Civic Centre to Broad Chare at 
the Quayside. 

B 

Newcastle West to 
Quayside 

Route is from Wingrove in the northwest of the city traversing down Studley 
Terrace and Barrack Road before turning onto St James Boulevard and running 
south towards the route of the old Skinner Burn from Westgate Road to 
Skinnerburn Road at the Quayside. 

C 

Newcastle City to 
Quayside 

Route is from the city centre and Newgate Street traversing down Grey Street 
and Dean Street along the route of the old Lort Burn to the Quayside 

D 

Town Moor to 
Newcastle City 

Route is from the north of the City from the Town Moor and Brandling Park 
joining in the area of The University of Newcastle upon Tyne, which then joins 
corridor B from Newcastle North 

E 

5.3 Short List Opportunity Assessment 

In accordance with FDGiA procedure, the short list opportunities will include a ‘Do Nothing’ and a ‘Do 

Minimum’ scenarios. All potential opportunities in isolation will form the ‘Do Something’ scenarios and the 

‘Do Everything’ scenarios will comprise implementation of all the potential opportunities as well as an 

opportunity where any properties still considered to be ‘as risk’ from surface water flooding will be addressed 
using property level protection (PLP or local Measures). 

The finalised opportunity short list, along with high-level explanations are shown in Table 5.2. 
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Table 5.2 Short List Opportunities 

Opportunity Brief Description 

Do Nothing Assumes that regular maintenance by NCC and NW is not undertaken (worst 

Combination of all Opportunity Assumes that all four of the above surface water opportunities are 

level protection or PLP or Local Measures. 

case Scenario) * 

Do Minimum Assumes that the current maintenance regimes undertaken by NCC and NW 
are continued (continue as normal scenario) 

Do Something Opportunity Area A: Surface water separation in Benwell and Scotswood, plus drainage 
Scotswood and Benwell SW 
Improvements 

Opportunity Area B: Nuns 
Moor and Hunters Moor 

Opportunity Area D: 
Newcastle Quayside 

Moor, Brandling Park and 
RGS 

Do Everything Combination of all Opportunity 
Areas 

Areas with Property Level 
Protection or Local Measures 

improvements in Scotswood Road A694 and provision of flood walls on central 
reservations so eastbound carriageway towards city centre can act as 
sacrificial flood area 
Ensure any flows originating from ‘The Rise’ development in Scotswood is 
maintained and managed on site. 
Retro fitting of SUDS into a number of schools in the Benwell catchment and 
provision of natural flood management techniques on Hodgkin Park and 
Scotswood Embankment. 

Greening of residential streets in Wingrove and Spital Tongues, plus retro-
fitting of SUDS at commercial properties at Holland Park, the Royal Victoria 
Infirmary (RVI) and at Newcastle University with a new surface water outfall to 
the River Tyne (via the NWL Broad Chare Storm Sewer option). 
Provision of natural flood management techniques on Nuns Moor and Hunters 
Moor. 
Drainage improvements on Ponteland Road and Brighton Grove, plus re-
profiling of highway and verge on eastbound carriageway towards city centre to 
act as sacrificial flood area whilst maintaining 2 lanes of traffic. 

Opportunity Area C: Studley 
Terrace, Barrack Road & St 
James Boulevard 

Greening of residential streets in Wingrove, plus surface water attenuation on 
Nuns Moor Park and new combined flow tank on Leases Park. 
Drainage improvements on Barrack Road and St James Boulevard (possible 
new open channel or swale) with a new surface water outfall to the River Tyne. 
Ensure any surface water originating from ‘Science Central’ development in 
Newcastle is maintained and managed on site. 

Opportunity Area E: Town Provision of natural flood management techniques on Town Moor, and retro-

Formulise exceedance route down Newgate Street and Dean Street to the 
River Tyne at the Quayside, relocation of Tuthill Stairs CSO plus flooding 
protection on the Quayside to protect against high river levels. 

fitting of SUDS to building at Exhibition Park with a new surface water outfall to 
the River Tyne (via the NWL Broad Chare Storm Sewer option). 

Assumes that all four of the above surface water opportunities are 
implemented 

implemented, plus the remaining properties in the study area which are 
deemed to be ‘at risk’ from surface water flooding to be installed with property 

* NW has a legal obligation to maintain the public sewer network. 
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5.4 Assumptions for Retro-Fitting SUDS 

Significant opportunities have been identified for retro-fitting SUDS in the Newcastle City study. 

The ‘Do Something’ opportunities involve SUDS retrofitting to existing buildings along the pathways identified 

in the Blue/Green corridors. With the exception of the greening of residential areas of Wingrove and Spital 

Tongues in Opportunities B and C, the remaining potential retrofit sites have been restricted to larger public 

buildings such as schools, hospitals, universities and government owned sites with single landlords or 
landowners. 

For Opportunity Area B some larger private buildings at Holland Park Industrial Estate were identified for 
retrofit due to their strategic location. 

Table 5.3 Retro-Fit Assumptions shows the assumptions and concepts considered when identifying 
SUDS retro fit opportunities. 

Table 5.3 Retro-Fit Assumptions 

SUDS Key Assumptions 

Green roofs, rain garden rain Assumed to be installed to 50% of the available roof area, proportion of area allocated to green 
water harvesting roofs, rain gardens and harvesting has been equally distributed 

Assumed to be installed to 50% of the paved area (i.e. car parking, pedestrian walkways and 
Permeable paving 

estate roads etc.) 

Residential rain water Residential house assumed to have 60m2 roof area with 50% set aside for rainwater 
harvesting harvesting/water butts. 

Residential rain gardens Residential gardens assume to be 15m2 with 50% set aside for rain gardens 
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5.5 Do Nothing (Baseline) 

5.5.1 Overview 

This is considered to be the ‘baseline’ model for the assessment process and used as the comparison 

scenario for FDGiA assessment and comprises the whole study area. It was developed under the 
assumption that no maintenance (routine or otherwise) is carried out by NW and NCC. 

The following changes have been made to the 2015 and 2030 models to represent the absence of any 
maintenance on the sub-surface and surface drainage networks: 

• Sediment levels increased to 50% for all sewers with 1 in 5yr flows less than 1.0m/s; 

• Sediment levels increased to 50% for all sewers with high downstream head-losses; 

• Sediment levels in all other sewers increase to 10%; 

• Roughness levels of all sewers increased and degraded; and, 

• All highway gullies assumed to be fully blocked. 

Although, it has been assumed that no maintenance of the sewer network has taken place, NW have a legal 
obligation to maintain the public sewers in a satisfactory condition. 

5.5.2 Flood Risk Assessment 

The surface water flood risk ascertained at various receptors for the 2015 scenario is shown in Table 5.3 

whilst the flood risk when development, climate change are urban creep up to the 2030 timeline is 
considered is shown in Table 5.4. 
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Table 5.4 Flood Risk Assessment Summary for ‘Do Nothing’ (2015) 

Receptor Type Low Risk Moderate Risk Significant Risk Very Significant Risk 

Residential Buildings 10,138  1 32 118 

Commercial Buildings 961 29 11 150 

Critical Infrastructure 1 8 6 0 25 

Other Buildings 1,525 52 26 195 

Total Buildings 12,802 158 69 488 

Critical Traffic Infrastructure Routes 

A695 Scotswood Road Flooding is considered to be in the ‘Very Significant Risk’ category, model predicts in excess of 
300mm during the 1 in 5 year RP event. 

A189 Ponteland Road Flooding is considered to be in the ‘Very Significant Risk’ category, model predicts in excess of 
300mm during the 1 in 5 year event. 

Queen Victoria Road Flooding is considered to be in the ‘Very Significant Risk’ category, model predicts flooding in 
excess of 300mm during the 1 in 5 year event 

Sandyford Road Underpass Flooding is considered to be in the ‘Very Significant Risk’ category, model predicts flooding in 
excess of 300mm during the 1 in 20 year event. 

A189 Barrack Road and Flooding is considered to be in the ‘Low Risk’ category, model predicts run-off however depths 
Newgate Street are low due to the steep gradient. Significant impacts are noted downstream during events 

greater than 1 in 5 year return period. Flooding at Newgate Street is considered to be in the 
‘Very Significant Risk’ category, model predicts flooding in excess of 300mm during the 1 in 20 
year event 

Need to check in model to confirm levels prior to final issue of report 
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Table 5.5 Flood Risk Assessment Summary for ‘Do Nothing’ (2030) 

Receptor Type Low Risk Moderate Risk Significant Risk Very Significant Risk 

Residential Buildings 10,066 89 44 160 

Commercial Buildings 904 49 20 1 8 

Critical Infrastructure 161 16 5 2  

Other Buildings 1,455 84 28 231 

Total Buildings 12,586 238 9  596 

Critical Traffic Infrastructure Routes 

A695 Scotswood Road Flooding is considered to be in the ‘Very Significant Risk’ category, model predicts in excess of 
300mm during the 1 in 5 year return period event. 

A189 Ponteland Road Flooding is considered to be in the ‘Very Significant Risk’ category, model predicts in excess of 
300mm during the 1 in 5 year return period event 

Queen Victoria Road Flooding is considered to be in the ‘Very Significant Risk’ category, model predicts flooding in 
excess of 300mm during the 1 in 5 year return period event 

Sandyford Road Underpass Flooding is considered to be in the ‘Very Significant Risk’ category, model predicts flooding in 
excess of 300mm during the 1 in 20 year return period event 

A189 Barrack Road and Flooding is considered to be in the ‘Low Risk’ category, model predicts run-off however depths 
Newgate Street are low due to the steep gradient. Significant impacts are noted downstream during events 

greater than 1 in 5 year return period event. Flooding at Newgate Street is considered to be in 
the ‘Very Significant Risk’ category, model predicts flooding in excess of 300mm during the 1 in 
20 year return period event 

Need to check in model to confirm levels prior to final issue of report 

5.5.3 Summary 

‘Do Nothing’ opportunity does not require any expenditure from either NCC or NW. 

The opportunity results in a significant numbers of properties being placed in the ‘Very Significant Risk’ 

banding for the 2015 and 2030 scenarios respectively. There is a significant increase in the flood risk in the 
study area as a result of the on-set of climate change, urban creep and future development. 

This opportunity clearly demonstrates the need for continual maintenance of the drainage infrastructure, it is 

considered by the key stakeholders to be an unacceptable. However, it should be noted that NW do have a 
legal obligation to maintain the public sewer network. 
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5.6 Do Minimum 

This comprises the whole study area and has been developed under the assumption that regular 

maintenance (routine or otherwise) is carried out by NW and NCC and the sewers and gullies are unblocked 
and operating as design. 

5.6.1 Flood Risk Assessment 

The surface water flood risk ascertained at various receptors for the 2015 scenario is shown in Table 5.5 

whilst the flood risk when development, climate change are urban creep up to the 2030 timeline is 
considered is shown in Table 5.6. 

Table 5.6 Flood Risk Assessment Summary for ‘Do Minimum’ (2015) 

Receptor Type Low Risk Moderate Risk Significant Risk Very Significant Risk 

Residential Buildings 10,183 45 68 -3 19 -13 89 -29 

Commercial Buildings 983 22 39 10  -4 122 -28 

Critical Infrastructure 1 9 1 6 0 0 0 24 -1 

Other Buildings 1,562 3  49 -3 25 -1 162 -33 

Total Buildings 12,90  105 162 4 51 -18 39  -91 

(+ X) The (+/-) indicate the moving of properties between risk bandings when compared to the ‘Do 
(- Y) Nothing’ opportunity for the 2015 time scenario 

Critical Traffic Infrastructure Routes 

A695 Scotswood Road Flooding is considered to be in the ‘Very Significant Risk’ category, model predicts in excess of 
300mm during the 1 in 5 year return period event 

A189 Ponteland Road Flooding is considered to be in the ‘Very Significant Risk’ category, model predicts in excess of 
300mm during the 1 in 5 year return period event 

Queen Victoria Road Flooding is considered to be in the ‘Significant Risk’ category, model predicts flooding in excess of 
300mm during the 1 in 40 year return period event 

Sandyford Road 
Underpass 

Flooding is considered to be in the ‘Significant Risk’ category, model predicts flooding in excess of 
300mm during the 1 in 20 year return period event. 

A189 Barrack Road and Flooding is considered to be in the ‘Low Risk’ category, model predicts run-off however depths are 
Newgate Street low due to the steep gradient. Significant impacts are noted downstream during events greater than 

1 in 5 year return period event. Flooding at Newgate Street is considered to be in the ‘Significant 
Risk’ category, model predicts flooding in excess of 300mm during the 1 in 40 year return period 
event 
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Table 5.7 Flood Risk Assessment Summary for ‘Do Minimum’ (2030) 

Receptor Type Low Risk Moderate Risk Significant Risk Very Significant Risk 

Residential Buildings 10,183 45 68 -3 19 -13 89 -29 

Commercial Buildings 983 22 39 10  -4 122 -28 

Critical Infrastructure 1 9 1 6 0 0 0 24 -1 

Other Buildings 1,562 3  49 -3 25 -1 162 -33 

Total Buildings 12,90  105 162 4 51 -18 39  -91 

(+ X) The (+/-) indicate the moving of properties between risk bandings when compared to the ‘Do 
(- Y) Nothing’ opportunity as the result of this intervention for the 2030 time scenario 

Critical Traffic Infrastructure Routes 

A695 Scotswood Road Flooding is considered to be in the ‘Very Significant Risk’ category, model predicts in excess of 
300mm during the 1 in 5 year return period event. 

A189 Ponteland Road Flooding is considered to be in the ‘Very Significant Risk’ category, model predicts in excess of 
300mm during the 1 in 5 return period event 

Queen Victoria Road Flooding is considered to be in the ‘Very Significant Risk’ category, model predicts flooding in excess 
of 300mm during the 1 in 20 year return period event 

Sandyford Road Underpass Flooding is considered to be in the ‘Significant Risk’ category, model predicts flooding in excess of 
300mm on during the 1 in 20 year return period event 

A189 Barrack Road and 
Newgate Street 

Flooding is considered to be in the ‘Low Risk’ category, model predicts run-off however depths are 
low due to the steep gradient. Significant impacts are noted downstream during events greater than 
1 in 5 year return period event. Flooding at Newgate Street is considered to be in the ‘Very 
Significant Risk’ category, model predicts flooding in excess of 300mm during the 1 in 20 year return 
period event 

5.6.2 Summary 

The following flood risk benefits have been established for the ‘Do Minimum’ scenario: 

• There is a noticeable reduction in both residential and non-residential properties at risk of 

flooding, or movement in properties from higher risk bands to lower risk bands from the 
instigation of a planned maintenance routine; 

• The study area flood risk increases for the 2030 scenario as the impacts due to urban creep, 
climate change and development take effect and, 

• There are minor improvements in the predicted flooding at the five critical infrastructure 
transport routes. 
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5.7 Do Something - Opportunity Area A 

5.7.1 Overview 

This opportunity is centred in the areas of Scotswood Road and Benwell on the western edge of Newcastle 

and are a combination of the following ‘Long List’ opportunities; Scotswood Road highway improvements, 
Benwell SUDS for School and Hodgkin Park and Wellfield Road SW Separation. 

This opportunity proposes that SUDS (green roofs, rain gardens, rainwater harvesting and permeable 
paving) are retrofit to a number of schools and community buildings in this area, including: 

• St Joseph’s RC Primary School; 

• Atkinson Road Primary School; 

• South Benwell Primary School; 

• The Adelaide Centre; 

• Canning Street Primary School; and, 

• Wingrove Primary School. 

A schematic of the proposed opportunity is shown in Figure 5.2. 

5.7.2 Flood Risk Assessment 

The surface water flood risk ascertained at the 316 associated receptors in the Scotswood area for the 2015 

scenario is shown in Table 5.7 whilst the flood risk when development, climate change are urban creep up to 
the 2030 timeline is considered is shown in Table 5.8. 
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Table 5.8 Flood Risk Assessment Summary for Opportunity Area A (2015) 

Receptor Type Low Risk Moderate Risk Significant Risk Very Significant Risk 

Residential Buildings 218 6 0 -5 2 0 8 -1 

Commercial Buildings 14 5 5 2 1 -2 8 -5 

Critical Infrastructure 6 0 1 0 0 0 3 0 

Other Buildings 39 10 0 -1 1 -1 10 -8 

Total Buildings 2   21 6 -4 4 -3 29 -14 

(+ X) The (+/-) indicate the moving of properties between risk bandings when compared to the ‘Do 
(- Y) Nothing’ opportunity as a result of this intervention for the 2015 time scenario 

Critical Traffic Infrastructure Routes 

A695 Scotswood Road Flooding retained in sacrificial flood area on eastbound carriageway towards city centre during the 1 
in 20 year return period event. However, westbound carriage does not exceed 300mm until the 1 in 
100 year return period event. 

Table 5.9 Flood Risk Assessment Summary for Opportunity Area A (2030) 

Receptor Type Low Risk Moderate Risk Significant Risk Very Significant Risk 

Residential Buildings 214 11 5 -2 2 -6   -3 

Commercial Buildings 14 5 5 3 0 -3  -  

Critical Infrastructure 6 4 2 -2 2 1 2 -1 

Other Buildings 38 9 1 0 1 -2 10 -  

Total Buildings 2 2 29 13 -1 5 -10 26 -18 

(+ X) The arrows indicate the moving of properties between risk bandings when compared to the ‘Do 
(- Y) Nothing’ opportunity as a result of this intervention for the 2030 time scenario 

Critical Traffic Infrastructure Routes 

A695 Scotswood Road Flooding retained in sacrificial flood area on eastbound carriageway towards city centre during the 1 
in 20 year return period event. However, westbound carriage does not exceed 300mm until the 1 in 
100 year return period event. 
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5.7.3 Summary 

The following flood risk benefits have been established for Opportunity Area A. 

• Interventions provide a general reduction in flood risk to nearby buildings both residential and 

non-residential (including B&A systems, Rolls Royce Marine Electrical Systems, Volvo and 
Benfield Motors and the buildings within the Whitehouse Road Industrial Estate); 

• Risk reduction from higher to lower, properties within the higher risk bandings are moved to 
lower risk categories; 

• There will still be some residual flood risk in this opportunity area, which may need to be 
addressed through the installation of PLP or Local Measures; 

• Ensures resilience of the A695 Scotswood Road at the low spot up to the 100 year flood event 

and maintains access along this corridor using the west bound carriageway only, supporting 
economic growth for the region and aligning with the Traffic Asset Management Plan (TAMP); 

• The study area flood risk increases for the 2030 scenario as the impacts due to urban creep, 

climate change and development take effect. However, the level of flood risk reduction as a 
result of the opportunity is maintained from the 2015 to the 2030 scenarios; and, 

• There is an improvement in flood risk in 2030 as a result of measures incorporated in ‘The 

Rise’ development in Scotswood, as when the site is fully developed any overland flows from 

the site will be managed on site in accordance with the planning conditions and discharged via 

the newly constructed surface water culvert under the Scotswood Road. This significantly 
reduces flows from the site onto Scotswood Road and the buildings directly to the south. 

There are historical reports of property flooding incidents in the proximity of the rise development which 

could potentially be addressed with the implementation of this opportunity, further increasing the flood risk 
benefits. 

In addition, the above opportunity aligns with the NCC Green Infrastructure Strategy and the Environment 
Agency’s River Basin Management Plan for the lower Tyne. 

Other strategic benefits include: 

• Removing surface water from the combined network by the separation of the flows further up 

the catchment to reduce the volumes and frequencies of CSO spills into the River Tyne and 

thus improving water quality. This also reduces the amount of surface water in the combined 

network and the volumes of sewerage which require pumping at terminal pumping stations and 

treatment. This aligns strategically with objectives set out in the Water Cycle Study and 
Climate Change Strategies; 

• NCC have already removed flows from the NWL combined sewer though the disconnection of 
the Delaval drift mine; 

• Community involvement and ‘SUDS for Schools’ educational benefits from the retrofitting of 

SUDS to schools in the Benwell catchment which compliments the aims of the Blue Green 
Cities Concept; 

• Creation of new habitats within new greened areas including the proposed swale along 
Scotswood Road; 

• Provide improvements to the water quality of the River Tyne from the use of SUDS; and; 

• Provides further community benefits and an improved sense of wellbeing as a result of 

proposed works to Hodgkin Park, which also aligns with objectives set out in the NCC 
Biodiversity Action Plan, Green Space and Tree Strategy. 

April 2016 
Doc Ref. 33634/F/001 



           

 
    
                      

  
    

       

  

                   

                    

              

                   
      

             
                 

        

      

   

     

     

     

     

           

    

                  

                   
           

36 © Amec Foster Wheeler Environment & Infrastructure UK Limited 

5.8 Do Something - Opportunity Area B 

5.8.1 Overview 

This opportunity is centred in the areas of Nuns Moor, Hunter Moor, the RVI and The University of Newcastle 

upon Tyne in the north west of the city centre and are a combination of the following ‘Long List’ opportunities; 

Nuns Moor SW Improvements, Hunters Moors and Local SUDS Opportunities, The University of Newcastle 

upon Tyne & RVI SUDS and Newcastle Civic Centre SUDS as well as integrating it into the proposed plans 
for the Broad Chare storm sewer. 

This opportunity proposes that SUDS (green roofs, rain gardens, rainwater harvesting and permeable 
paving) are retrofitted to a number of large public and private buildings in this area, including: 

• Residential area in Wingrove and Spital Tongues; 

• Holland Park (Inc. the BBC); 

• Newcastle RVI; 

• Castle Leazes Student Accommodation; 

• Richardson Road Student Accommodation; 

• Newcastle University Campus; and 

• Newcastle Council’s Civic Centre. 

A schematic of the proposed opportunity is shown in Figure 5.3. 

5.8.2 Flood Risk Assessment 

The surface water flood risk ascertained at 1,205 associated receptors in northwest of the city for the 2015 

scenario is shown in Table 5.9 whilst the flood risk when development, climate change are urban creep up to 
the 2030 timeline is considered is shown in Table 5.10. 
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Table 5.10 Flood Risk Assessment Summary for Opportunity Area B (2015) 

Receptor Type Low Risk Moderate Risk Significant Risk Very Significant Risk 

Residential Buildings 943 29 22 -  11 -3 16 -19 

Commercial Buildings 36 4 2 -1 0 0 11 -3 

Critical Infrastructure 12 1 0 -1 0 0 3 0 

Other Buildings 106 18 6 -11 3 0 34 -  

Total Buildings 1,09  52 30 -20 14 -3 64 -29 

(+ X) The (+/-) indicate the moving of properties between risk bandings when compared to the ‘Do 
(- Y) Nothing’ opportunity as a result of this intervention for the 2015 time scenario only 

Critical Traffic Infrastructure Routes 

A189 Ponteland Road Flooding retained in sacrificial flood area on eastbound carriageway towards city centre during the 1 
in 20 year return period event. However, westbound carriage does not exceed 300mm until the 1 in 
200 year return period event. 

Queen Victoria Road Flooding now considered to be ‘Low Risk’ only 

Table 5.11 Flood Risk Assessment Summary for Opportunity Area B (2030) 

Receptor Type Low Risk Moderate Risk Significant Risk Very Significant Risk 

Residential Buildings 936 36 28 4 3 -16 25 -24 

Commercial Buildings 36 6 3 0 0 0 10 -6 

Critical Infrastructure 12 3 0 -2 0 -1 3 0 

Other Buildings 103 13   -5 4 -1 35 -  

Total Buildings 1,08  58 38 -3   -18  3 -3  

(+ X) The (+/-) indicate the moving of properties between risk bandings when compared to the ‘Do 
(- Y) Nothing’ opportunity as a result of this intervention for the 2030 time scenario only 

Critical Traffic Infrastructure Routes 

A189 Ponteland Road Flooding retained in sacrificial flood area on eastbound carriageway towards city centre during the 1 
in 20 year return period event. However, westbound carriage does not exceed 300mm until the 1 in 
200 year return period event. 

Queen Victoria Road Flooding now considered to be ‘Low Risk’ only 
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5.8.3 Summary 

The following flood risk benefits have been established for Opportunity Area B. 

• Provides a general reduction in flood risk to nearby buildings, both residential properties in 

Wingrove and Spital Tongues and non-residential properties at The University of Newcastle 

upon Tyne including Mertz Court, the RVI, the BBC studios and the buildings within the Holland 
Park Industrial Estate; 

• Risk reduction from higher to lower, properties within the higher risk bandings are moved to 
lower risk categories; 

• There is a general reduction in the overland flow route which affects the north of the city centre; 

• Ensures the flood resilience of the on A189 Ponteland Road and allows access and egress to 

Newcastle City Centre via the outbound carriageway up to and including a 100 year event in 
line with the TAMP; 

• Ensures access to the RVI Hospital via Queen Victoria Road can be maintained up to and 
including a 1 in 200 year event in line with the TAMP; 

• The study area flood risk increases for the 2030 scenario as the impacts due to urban creep, 

climate change and development take effect, however the level of flood risk reduction as a 
result of the opportunity is maintained from the 2015 to the 2030 scenarios; and, 

• Provides future opportunities for working with other stakeholders and communities including; 

The University of Newcastle upon Tyne, Newcastle Upon Tyne NHS Trust, the Freeman of 
Newcastle and other private landowners and local residents. 

This opportunity could be enhanced further by combining with the Broad Chare storm sewer opportunity. 

This would allow for further development of this area and provide a dedicated surface water outlet for future 

development or SUDS measures, as well as improving sewer discharges to the River Tyne through 
screening of the storm flows. 

The above opportunity aligns with the NCC Green Infrastructure Strategy, the Environment Agency’s River 
Basin Management Plan for the Lower Tyne and the Newcastle Partnerships Climate Change Strategy. 

Other strategic benefits include: 

• Reducing run-off from Wingrove, Spital Tongues, The University of Newcastle upon Tyne, RVI 

Hospital and ‘greening’ of the areas through the installation of SUDS (water butts, rain gardens 

etc) will improve the sense of well-being for these areas as well as providing further 

opportunities for community involvement. This aligns with the objectives set out in the Blue 
Green Cities concept and the Water Cycle Study; 

• Provide improvements to the water quality of the River Tyne from the use of SUDS; 

• Increases the value of the amenity through the potential for the creation of green roofs at 

Holland Park Industrial Estate, Castle Leazes and Richardson Road student accommodation, 
the RVI, The University of Newcastle upon Tyne and the Civic Centre. 

• Improve drainage of Nuns Moor and Hunters Moor, which may increase the potential of the 

land for agricultural use and grazing of cattle which is an essential component of the NCC 
Biodiversity Action Plan and Green Space and Tree Strategies; and, 

• Allows the opening of a green corridor across the Nuns Moor and Hunters Moor, through The 

RVI and The University of Newcastle upon Tyne campus along the route of the old Pandon 

Burn. This could contribute to further sustainable measures being developed by third parties, 
which is aligned with the Blue Green Cities Concept. 
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5.9 Do Something - Opportunity Area C 

5.9.1 Overview 

This opportunity is centred of the areas of Studley Terrace, Barrack Road and St James Boulevard to the 

west of the city centre and are a combination of the following ‘Long List’ opportunities; Studley Terrace SW 
Improvements, Barrack Road Highway Improvements, St James Boulevard SW Sewer; and Newgate Street. 

This opportunity proposes that SUDS (green roofs, rain gardens, rainwater harvesting and permeable 
paving) are retrofitted toa residential area in Wingrove. 

A schematic of the proposed opportunity is shown in Figure 5.4. 

5.9.2 Flood Risk Assessment 

The surface water flood risk ascertained at 1,682 associated receptors in the west of the city for the 2015 

scenario is shown in Table 5.11 whilst the flood risk when development, climate change are urban creep up 
to the 2030 timeline is considered is shown in Table 5.12. 

April 2016 
Doc Ref. 33634/F/001 



           

 
    
                      

  
    

           

           

           

          

          

          

          

  
  

                
              

    

    
  

                
                  
   

           

           

           

          

          

          

          

  
  

                
              

    

    
  

                
                  
   

 

  

41 © Amec Foster Wheeler Environment & Infrastructure UK Limited 

Table 5.12 Flood Risk Assessment Summary for Opportunity Area C (2015) 

Receptor Type Low Risk Moderate Risk Significant Risk Very Significant Risk 

Residential Buildings 1,269 3 12 2 8 4 1  -9 

Commercial Buildings 153 10 4 -2 1 -1 26 -  

Critical Infrastructure 9 1 0 -1 0 0   0 

Other Buildings 133 5 3 -1 4 2 36 -6 

Total Buildings 1,564 19 19 -2 13 5 86 -22 

(+ X) The (+/-) indicate the moving of properties between risk bandings when compared to the ‘Do 
(- Y) Nothing’ opportunity as a result of this intervention for the 2015 time scenario only 

Critical Traffic Infrastructure Routes 

A189 Barrack Road and Flooding now considered to be reduced on Barrack Road and considered to be in the ‘Moderate 
Newgate Street Risk’ category on Newgate Street as flood depths do not exceed 300mm until the 1 in 100 year 

return period event. 

Table 5.13 Flood Risk Assessment Summary for Opportunity Area C (2030) 

Receptor Type Low Risk Moderate Risk Significant Risk Very Significant Risk 

Residential Buildings 1,2 6 16 5 -6 5 0 21 -10 

Commercial Buildings 15  32 5 -6 1 -6 21 -19 

Critical Infrastructure 9 0 1 0 0 0 6 0 

Other Buildings 135 19 5 -2 0 -4 36 -13 

Total Buildings 1,5   6  16 -14 6 -10 84 -42 

(+ X) The (+/-) indicate the moving of properties between risk bandings when compared to the ‘Do 
(- Y) Nothing’ opportunity as a result of this intervention for the 2030 time scenario only 

Critical Traffic Infrastructure Routes 

A189 Barrack Road and Flooding now considered to be reduced on Barrack Road and considered to be in the ‘Moderate 
Newgate Street Risk’ category on Newgate Street as flood depths do not exceed 300mm until the 1 in 100 year 

return period event. 
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5.9.3 Summary 

The following flood risk benefits have been established from interventions in Opportunity Area C: 

• Provides a general reduction in flood risk to nearby buildings, both residential properties in 

Wingrove and Arthur’s Hill and some non-residential properties within the City Centre, St 
James Boulevard and Westgate Road; 

• Risk reduction from higher to lower, properties within the higher risk bandings are moved to 
lower risk categories; 

• There is a reduction in flood volumes arriving at Eldon Square as a result of this opportunity, 

however further reduction is demonstrated through the construction of a small flood wall or 
raised kerbs on Newgate Street which mitigates residual flood risk; 

• Flood risk reduction to the highways at the junction of Newgate Street and St Andrews Street 

as well as a significant reduction of the volume of run-off on Barrack Road. This helps to 

increase the resilience of the highway network during flood event which supports economic 
growth for the region and aligns with the TAMP; 

• During the 2030 scenario there is additional impact from any new developments, including 

Science Central. When fully developed it is assumed that any overland flows from the 

development will be managed on site in-accordance with the local planning conditions. This 

will significantly reduce the flows from the site affecting some of the affecting the downstream 
properties and infrastructure; 

• The study area flood risk increases for the 2030 scenario as the impacts due to urban creep, 

climate change and development take effect, however the level of flood risk reduction as a 
result of the opportunity is maintained from the 2015 to the 2030 scenarios; and, 

• Provides future opportunities for working with other stakeholders and communities including; 
the Freeman of Newcastle and other private landowners and local residents. 

It should be noted that the above opportunity aligns with the NCC Green Infrastructure Strategy, the 

Environment Agency’s River Basin Management Plan for the lower Tyne and the Newcastle Partnerships 

Climate Change Strategy. In addition, the development of a surface water corridor along St James 
Boulevard aligns closely with the objectives set out in the Blue Green Cities Concept. 

Other strategic benefits include: 

• Reduces run-off from the Studley Terrace area and the general ‘greening’ of the areas through 

the installation of SUDS (water butts, rain gardens etc.) as well as increased further 

opportunities for community involvement, which aligns with the objective in the Water Cycle 
Study; 

• Provides a surface water conduit along the western edge of the city from St James Park to the 

Quayside, which could be used to serve the high profile Science Central Development. Also, 

this could help reduce the volume of surface water in the combined network to help increase 
sewer capacity to facilitate future growth and development in the west of the city; 

• Provide improvements to water quality of the River Tyne from the use of SUDS; and, 

• Further opportunities for the ‘Greening’ of Barrack Road and St James Boulevard, through the 
provision of swales or other similar open water sections of green infrastructure. 
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5.10 Do Something - Opportunity Area D 

This opportunity is centred in the areas of Newgate Street and down to Newcastle Quayside. These 
opportunities were not taken further as part is this strategic study for the reasons illustrated in section 5.2 

Further information on the opportunity being investigated by NCC in this area of Newcastle can be view in 
the appropriate URS/AECOM report available from NCC. 
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5.11 Do Something - Opportunity Area E 

5.11.1 Overview 

This opportunity is centred in the areas of the Town Moor, Brandling Park and the RGS in the north of the 

city centre and comprise the ‘Long List’ opportunity identified at the Town Moor. It was established that NCC 

were presently engaged in flood risk management planning in the area local to Brandling Park and 

Sandyford Road underpass. It was agreed to incorporate results from this local investigation into this 
strategic study, specifically relating to the Broad Chare storm sewer opportunity. 

For further detail on these investigation refer to the ‘Sandyford Road Underpass Surface Water Study (July 
2015)’ produced by Grontmij. 

This opportunity proposes that SUDS (green roofs, rain gardens, rainwater harvesting and permeable 

paving) are retrofitted to public spaces and private buildings in the vicinity of the Toon Moor and Brandling 
Park. 

A schematic of the proposed strategic opportunity is shown in Figure 5.3. 

5.11.2 Flood Risk Assessment 

The surface water flood risk ascertained at 632 associated receptors in the north of the city for the 2015 

scenario is shown in Table 5.13 whilst the flood risk when development, climate change are urban creep up 
to the 2030 timeline is considered is shown in Table 5.14. 

Table 5.14 Flood Risk Assessment Summary for Opportunity Area E (2015) 

Receptor Type Low Risk Moderate Risk Significant Risk Very Significant Risk 

Residential Buildings 344 20 10 -9 8 2 9 -13 

Commercial Buildings 40 1 1 0 2 2 4 -3 

Critical Infrastructure 1  0 2 1 0 0 2 -1 

Other Buildings 156 6 11 -1 1 -4 24 -1 

Total Buildings 55  2  24 -9 11 0 39 -18 

(+ X) The (+/-) indicate the moving of properties between risk bandings when compared to the ‘Do 
(- Y) Nothing’ opportunity as a result of this intervention for the 2015 time scenario only 

Table 5.15 Flood Risk Assessment Summary for Opportunity Area E (2030) 

Receptor Type Low Risk Moderate Risk Significant Risk Very Significant Risk 

Residential Buildings 2   48 1  -14 3 -5   -29 

Commercial Buildings 60 3   4 0 -3 2 -4 

Critical Infrastructure 25 3 2 0 0 -3 1 0 

Other Buildings 188 -1 1  10 2 -1 23 -8 

Total Buildings 550 53 43 0 5 -12 33 -41 

(+ X) The (+/-) indicate the moving of properties between risk bandings when compared to the ‘Do 
(- Y) Nothing’ opportunity as a result of this intervention for the 2030 time scenario only 
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5.11.3 Summary 

The following flood risk benefits have been established from interventions in Opportunity Area E: 

• Provides a general reduction in flood risk to nearby buildings, both residential properties in the 

southern area of Jesmond and some non-residential properties within the north of the city 
centre; 

• Risk reduction from higher to lower, properties within the higher risk bandings are moved to 
lower risk categories; 

• Reduces the flooding impacts on Brandling Park and the RGS from run-off generated on the 
Town Moor; 

• Any further resilience of the Sandyford Road underpass maintains access along this corridor 

using the west bound carriageway, supports economic growth for the region and aligns with the 
TAMP; 

• The study area flood risk increases for the 2030 scenario as the impacts due to urban creep, 

climate change and development take effect, however significant flood risk is still maintained 
during the future scenario; and, 

• Provides future opportunities for working with other stakeholders and communities including; 
the Freeman of Newcastle and other private landowners and local residents. 

This opportunity could be enhanced further by combining with the Broad Chare storm sewer opportunity. 

This would allow for further development of this area and provide a dedicated surface water outlet for future 

development or SUDS measures, as well as improving sewer discharges to the River Tyne through 
screening of the storm flows. 

It should be noted that the above opportunity aligns with the NCC Green Infrastructure Strategy, the 

Environment Agency’s River Basin Management Plan for the lower Tyne and the Newcastle Partnerships 
Climate Change Strategy. 

Other strategic benefits include: 

• Provide improvements to the water quality of the River Tyne from the use of SUDS; and; 

• Improved drainage of the Town Moor, which may increase the potential of the land for 

agricultural used and grazing of cattle which is an essential component of the NCC Biodiversity 
Action Plan and Green Space and Tree Strategies. 
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5.12 Do Everything 

5.12.1 Opportunity Overview 

This considers the numbers of properties at risk flooding from implementing all of the four surface water 
management opportunities investigated in this study and assess the results on a catchment wide basis. 

5.12.2 Flood Risk Assessment 

The surface water flood risk ascertained at all 13,517 receptors for the 2015 scenario is shown in Table 5.15 

whilst the flood risk when development, climate change are urban creep up to the 2030 timeline is 
considered is shown in Table 5.16. 

Table 5.16 Flood Risk Assessment Summary for Do Everything (2015) 

Receptor Type Low Risk Moderate Risk Significant Risk Very Significant Risk 

Residential Buildings 10,214  6 50 -21 29 -3 66 -52 

Commercial Buildings 990 29 36   6 -5 119 -31 

Critical Infrastructure 182 4 3 -3 0 0 24 -1 

Other Buildings 1,568 43 3  -15 23 -3 1 0 -25 

Total Buildings 12,954 152 126 -32 58 -11 3 9 -109 

(+ X) The (+/-) indicate the moving of properties between risk bandings when compared to the ‘Do 
(- Y) Nothing’ opportunity as a result of this intervention for the 2015 time scenario only 

Table 5.17 Flood Risk Assessment Summary for Do Everything (2030) 

Receptor Type Low Risk Moderate Risk Significant Risk Very Significant Risk 

Residential Buildings 10,13   1 62 -2  19 -25  5 -85 

Commercial Buildings 1,010 106 44 -5 8 -12 110 -68 

Critical Infrastructure 190 29   -9 0 -5 19 -8 

Other Buildings 1,586 131 58 -26 1  -11 1 5 -56 

Total Buildings 12,923 33  1 1 -6  44 -53 3 9 -21  

(+ X) The (+/-) indicate the moving of properties between risk bandings when compared to the ‘Do 
(- Y) Nothing’ opportunity as a result of this intervention for the 2030 time scenario only 
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5.13 Do Everything with PLP or Local Measures 

5.13.1 Overview 

This considers the numbers of properties at risk flooding from implementation of all of the four surface water 

management opportunities investigated in this study and assess the results on a catchment wide basis. In 

addition, it considers use of property level protection (PLP or local measures) such as flood doors, non-

return valves and air break covers as a measure to reduce surface water flood risk to any properties 
remaining ‘at risk’ after the implementation of the proposed opportunities. 

It is important to note that any properties experiencing flood depths in excess of 600mm are unsuitable for 
the installation of PLP. Other local measures or emergency flood plans would need to be introduced. 

5.13.2 Flood Risk Assessment 

The surface water flood risk ascertained at various receptors for the 2015 scenario is shown in Table 5.15 

whilst the flood risk when development, climate change are urban creep up to the 2030 timeline is 

considered is shown in Table 5.16, with a breakdown of the different property types required PLP or Local 
measures shown in Table 5.17. 

Table 5.18 Flood Risk Assessment Summary for Do Everything with PLP or Local Measures (2015) 

Receptor Type Low Risk Moderate Risk Significant Risk Very Significant Risk 

Residential Buildings 10,33  199 1 - 0 0 -32 21 -9  

Commercial Buildings 1,12  166 1 -28 0 -11 23 -12  

Critical Infrastructure 200 22 0 -6 0 0 9 -16 

Other Buildings 1, 69 244 0 -52 0 -26 29 -166 

Total Buildings 13,433 631 2 -156 0 -69 82 -406 

(+ X) The (+/-) indicate the moving of properties between risk bandings when compared to the ‘Do 
(- Y) Nothing’ opportunity as a result of this intervention for the 2015 time scenario only 

Table 5.19 Flood Risk Assessment Summary for Do Everything with PLP or Local Measures (2030) 

Receptor Type Low Risk Moderate Risk Significant Risk Very Significant Risk 

Residential Buildings 10,2 1 205 2 -8  1 -43 3  -123 

Commercial Buildings 1,14  243 1 -48 0 -20 12 -166 

Critical Infrastructure 209 48 0 -16 0 -5 3 -24 

Other Buildings 1,800 345 1 -83 0 -28 25 -206 

Total Buildings 13,42  841 4 -234 1 -96    -519 

(+ X) The (+/-) indicate the moving of properties between risk bandings when compared to the ‘Do 
(- Y) Nothing’ opportunity as a result of this intervention for the 2030 time scenario only 

April 2016 
Doc Ref. 33634/F/001 



           

 
    
                      

  
    

               

    

    

    

    

    

    

 

 

  

50 © Amec Foster Wheeler Environment & Infrastructure UK Limited 

Table 5.20 Approximate Number of Properties Still ‘At Risk’ Requiring PLP or Local Measures 

Receptor Type 2015 2030 

Residential Buildings 123 134 

Commercial Buildings 137 137 

Critical Infrastructure 18 19 

Other Buildings 201 214 

Total Buildings 479 504 
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6. Economic Impact Assessment 

6.1 Opportunity Costs Estimations 

The capital and operation costs for the opportunities considered in this study have been estimated using the 
following sources: 

• Cost Estimation for SUDS: Summary of Evidence, The Environment Agency, March 2015 

• Natural Water Retention Measure (http://nwrm.eu/), circa 2013; 

• The Tyneside Sustainable Sewerage Study, Amec E&I Ltd, June 2012; 

• Nuns Moor Road Flooding Pilot Feasibility Study, Mott MacDonald, May 2013. 

All costs have been estimated to the nearest £0.1M. It should be noted that estimates have been calculated 

without the benefit of ground investigation, utility information or other surveys. The accuracy of the cost 

estimates is commensurate with the amount of information available and the detail to which the proposals 
have been developed. 

Costs in addition to the estimated capital value have been assumed as follows: 

• Procurement and design have been assumed to be 15% of the estimated capital costs; 

• Due to the high level nature of these costs estimates, a level of risk has been associated with 

these values and final costs could differ from these estimations by an order of magnitude. The 

risks associated with the estimations developed as part of this study are between – 25% and 
+60%. Scheme costs have been development assuming a worse case of 60% risk. 

• Whole life costs illustrations have been prepared over a 50 year period over the estimated 

duration of the asset life (2065). A discount rate of 3.5% has been used to establish the 
Present Value (PV) calculations, up to 30 years and 3.0% for 30 to 50 years. 

• A total routine maintenance estimated spend of £200,000 per year for NW and NCC has been 

assumed, plus other maintenance of SUDS features including, swales, rain gardens, green 

roofs and permeable paving has been applied to the 2015 and 2030 cost illustrations. It should 

be noted that the higher maintenance costs for opportunity area B are due to the number of 

green roofs proposed, which required a more complex regime and therefore assumed to have 
a higher maintenance cost. 

Property level protection or local measure have been assumed at £6,000 per property and will require a full 
replacement every 20 years. 

A summary of the high-level capital scheme costs, annual maintenance costs and whole life PV costs are 
provided in Table 6.1, with detail breakdown of costs shown in Appendix J. 
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Table 6.1 Estimated Scheme Costs, Annual Maintenance Costs and Whole life PV costs 

Opportunity Scheme Annual Whole 
Costs Costs Lifetime PV 

Do Nothing - - -

Do Minimum - £0.2M £4.7M 

Do Something Opportunity Area A ‘Scotswood and Benwell SW Improvements £8.5M £0.2M £13.6M 

Opportunity Area B ‘Nuns Moor and Hunters Moor’ £25.9 £0.2M £31.8M 

Opportunity Area C ‘Barrack Road & St James Boulevard’ £28.9 £0.2M £33.6M 

Opportunity Area E ‘Town Moor, Brandling Park and RGS’ £8.9M £0.2M £14.4 

Do Everything Combination of Opportunities £72.2M £0.3M £79.3M 

Combination of Opportunities with PLP or Local Measures £78.7M £0.5M £90.0M 

6.2 Economic Viability Assessment 

An early stage economic viability assessment was undertaken to study the impact of the implementation of 

different opportunities and scenarios. The assessment was carried out using depth-damage data obtained 

from the Multi-Coloured Manual (MCM) produced by the Flood Hazard Research Centre (FHRC). 

Depth/Damage costs curves were obtained for various property types including residential and non-
residential. 

A further cost appraisal was undertaken using the MCM with regards to the losses exhibited as a result of 

highway flooding on specific key transportation routes at Scotswood Road and Sandyford Road underpass 

which have been included in opportunity areas A and E respectively. However, these were not produced 
directly from modelling outputs and were established using data from the MCM. 

The estimated annual damages (EAD) and whole-life Present Value (PV) costs and benefits predicted to 

occur as a result of the Do Nothing, Do Minimum, Do Something and Do Everything’ opportunities are shown 
in Table 6.2. These are comparable to the estimated £78M of damages resulting from the June 2012 floods. 

The following assumptions have been made when assessing the study area damage costs: 

• Estimated damage costs have been capped at no more than the 2015 average market value of 

the property, which has been estimated from government statistics with the exception of Eldon 

Square which due to the large number of tenants on site has capped at approximate value of 
£1.0M; 

• Damage costs are based on the predicted model results for the 2015 and 2030 time scenarios; 

• Annual damage costs up to 2065 are assumed to be the same as 2030; 

• Damage costs for disruption at Scotswood Road and Sandyford Road underpass have been 
calculated using MCM and estimated to be £40,000 and £10,000 per year, respectively. 

• In accordance with MCM, an uplift on damage costs of 5.56% has been assumed to account of 
emergency services costs; 

• Additional damage costs and monetary losses from rail disruption, school closures, vehicle 

damages, evacuations costs and other health and wellbeing impacts have not been included in 

the cost benefit analysis at this stage, but consideration of these may increase the viability of 
any opportunities; and, 
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• The expected annual damages (EAD) for the various opportunity scenarios are delivered from 

the total damages predicted by the model only during the 5yr, 20yr, 40yr, 100yr and 200yr 
return period multiplied by the annual probability of occurrence of the event. 

Table 6.2 Do Nothing and Do Minimum: Capped EAD, PV Damages and Benefits 

EAD 50yr PV Damages 

Do Nothing £64.2M £1,585.3M 

Do Minimum £59.5M £1,469.2M 

Table 6.3 Opportunity Areas: Capped EAD, Whole Life Cumulative PV Damages and Benefits 

Opportunity 50yr PV 50yr PV 
50yr PV 

EAD Do No. Do No. EAD Opp. Opp. 
Benefits 

Damages Damages 

Do 
Something 

Opportunity Area A 
‘Scotswood and Benwell £6.2M £153.1 £4.9M £121.0M £32.1M 
SW Improvements 

Opportunity Area B ‘Nuns 
£10.4M £256.8 £9.1M £224.5M £32.3M 

Moor and Hunters Moor’ 

Opportunity Area C 
‘Studley Terrace, Barrack 
Road & St James 
Boulevard’ 

£13.9M £343.2 £11.5M £284.0M £59.2M 

Opportunity Area E ‘Town 
Moor, Brandling Park and 
RGS’ 

£5.6M £138.3 £5.2M £128.4M £9.9M 

Do 
Everything 

Combination of 
Opportunities 

£64.2M £1,585.3 £54.3M £1,304.8M £280.5M 

Combination of 
Opportunities with PLP or 
Local Measures 

£64.2M £1,585.3 £30.4M £775.3M £810.0M 
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6.3 Flood Defence Grant in Aid (FGDiA) Funding Scenarios 

A number of assumptions have been made when developing the FDGiA scenarios, these include: 

• Maintenance costs have been included in the scenario calculations; 

• Properties within the opportunity area A in Scotswood are within the ’most deprived areas’; 

• Properties within the opportunity area E in north of city centre and Jesmond are within the ’60% 
least deprived areas’; 

• Properties within the opportunity areas B and C in the north west of the city centre and 

Wingrove are generally equally split between the ‘21% to 40% most deprived area’ and the 
’60% least deprived areas’; 

• PV whole life benefits have been based on the average between the 2015 and 2030 scenario 

results and calculated over a 50 year life span, at a PV discount rate of 3.5% up to year 30 and 
3.0% from year 31 to 50; 

• Residential, non-residential and transport infrastructure savings have been included with the 
PV whole life benefits summations; 

• Whole life flooding benefit from interventions are to be compared to the ‘Do Nothing’ scenario 

however it should be noted that NW have a legal obligation to provide routine maintenance to 
the sewerage network; 

• No funding has been attributed to outputs from OM3 (residential - coastal erosion); 

• No funding has been attributed to outputs from OM4 (environmental improvements), however it 

may be possible to gain additional contributions in this area as the opportunities are 
progressed further; 

• PV appraisal costs are established by assuming maximum risk (i.e. +60%); and 

The funding scenarios using the FDGiA procedure are illustrated in 
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Table 6.4 and the preliminary forms have been supplied as information in Appendix I 
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Table 6.4 Potential FDGiA Funding Scenarios for Do Something and Do Everything Scenarios 

Do Something Do Everything 

Area A Area B Area C Area E All Ops. All Ops+ PLP 

50yr PV Whole Life Costs £13.6M £31.8M £33.7M £14.4M £77.6M £87.5M 

50yr PV Whole Life Benefits £32.1M £32.3M £59.2M £9.9M £280.5M £810.0M 

Raw Partnership Funding Score 14% 6% 10% 5% 20% 54% 

Adjusted Partnerships Funding 
Score 

101% 100% 100% 101% 100% 100% 

Estimated Contributions £7.4M £24.2M £21.0M £8.6M £58.0M £32M 

Potential FDGiA Contribution 

OM1 (All Damages) £1.7M £1.8M £3.2M £0.5M £15.5M £44.8M 

OM2 (Residential Only) £0.2M £0.2M £0.2M £0.1M £0.4M £1.1 

Total £1.9M £2.0M £3.4M £0.6M £15.9M £45.9M 

Scheme Benefit to Cost Ratio 2.4 to 1 1.0 to 1 1.8 to 1 0.7 to 1 3.5 to 1 9.3 to 1 

6.4 Economic Summary 

The following can be summarised from the Economic Impact Assessment: 

• Significant and noticeable benefits are gained from continuing with the current NW and NCC 
assets maintenance regimes across the whole study area (Do Minimum); 

• Significant benefits are generated from the implementation of either or all of the opportunities 
highlighted in the study; 

• Noticeable benefits are apparent for the ‘Do Something’ opportunities areas A, B and C and E 

with ratios of 2.4, 1.0 and 1.8 respectively. Further study is required to confirm economic 
benefits from opportunity area E as it currently has a cost benefit ratio of only 0.7 to 1; 

• Benefits are also noticeable for the ‘Do Everything’ scenarios with the greatest benefit being 
generated from the installation of PLP or local measures to all properties with a residual risk; 

• The level of FDGiA funding which is available as a result of improved flood management to 

residential properties (OM2) is low due to small proportion of residential house areas affected 

by flooding in Newcastle City Centre and the western end of Scotswood compared to other 
non-residential properties; 

• Efficiencies could be generated by aligning these opportunities with other projects and network 
regeneration schemes, including highway improvement works, cycleway development etc; and, 

• There may be potential for further funding (i.e. local levy etc.) as a result of benefits to non-
residential properties, which is evident from the high OM1 scoring. 

It should be noted that beyond OM2, damages have only been limited to those relating to traffic disruptions 

and emergency services costs. It is expected that significant additional damages and benefits could be 
found following a more detailed assessment, particularly with respect to Newcastle City Centre. 
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7. Ecosystem Services Assessment 

An ecosystem assessment has been undertaken in-line with recently development Ciria BeST (Benefits of 
SUDS Tool) evaluation methodology. 

BeST provides a structured approach to evaluating a wide range of benefits, often based upon the overall 

drainage system performance overall. It follows a simple structure that begins with a screening and 

qualitative assessment to identify the benefits to evaluate further. Then it provides support to help quantify 

and monetise each benefit. On completion of the evaluation, the tool provides a series of graphs and charts 
to present the benefits based on Ecosystem Services (ESS) and Triple Bottom Line (TBL) criteria 

The BeST methods considered the following aspects shown in Table 7.1 and applied a monetarised values 
of the potential benefit with the results from the assessment shown in Table 7.2. 

Outputs from the BeST evaluation are shown in Appendix K. 

Table 7.1 Environmental Benefits of Opportunities 

Ecosystem Details of Assessment 

Air Quality Specifically the greening of areas in Wingrove and Spital Tongues in opportunities in areas B and C will 
promote a greener and cleaner environment and improve the ‘sense of wellbeing’. Also, any additional 
planting and vegetation on the Town Moors will provide air qualities benefits. 

Amenity and 
Biodiversity 

Opportunities in areas B and C result in the creation of the most amount of new green infrastructure with the 
introduction of new SUDS scheme in to residential areas in Wingrove and Spital Tongues and includes the 
potential for retrofitting SUDS in major land area such as the RVI and The University of Newcastle upon 
Tyne’s main campus. 

The opening up of St James Boulevard as a green corridor provides valuable new green infrastructure for 
the city. There will still be areas of new green infrastructure for opportunity Area A and E, but these will be 
more localised. 

With regards to opportunities in areas B and E, improvement in the management of the run-off from the 
Town Moors will add to the biodiversity of the area through the creation of new habitats in the swales, basins 
and flood buffer zones. 

The improved biodiversity for opportunities in areas A and C will depend on the type of SUDS structures 
used. However, for opportunity area A, any work in Hodgkin Park will help to improve the area’s 
biodiversity. 

There is very little increase in recreational land as a result of these opportunities, but they all involve 
improvements to existing green space and linking of areas to green/blue corridors through the study area. 
However, all opportunities have been proposed considering the benefit to the communities including 
improvements at Hodgkin Park (A) and the town moors (B, C and E). 

Building Provision of green roofs and additional planting within Opportunities B and E will help to regulate building 
Temperatures temperatures. Also, there are noticeable benefits to building temperature from the additional planting at 

Hodgkin Park for Opportunity A. 

Carbon All opportunities may impact the carbon levels in the catchment. These may be reduce from the reduction in 
Sequestration the amount of flows to be pumps through removing surface water from the combined sewage flows, 

reducing in water consumption from the installation of rainwater harvesting devices and from the reduction in 
the need to cool building from the provision of green roofs and additional planting (see Building 
Temperatures), as well as increasing carbon uptake. 

Education There are significant benefits expected to the human environment from all of the opportunities. These 
includes educational benefits from retro-fitting of SUDS to schools in Benwell and at the RGS in 
opportunities in areas A and E, but also from retrofitting at The University of Newcastle upon Tyne in 
opportunity area B 
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Ecosystem Details of Assessment 

Flooding All of the opportunities will assist in the futureproofing against the impacts of climate change. Future 
scenarios have been developed with climate change in mind and it can noted from the assessment results 
that flood risk protection is maintained up to the year 2030. Also, significant flood risk reduction is observed 
as a result of all the opportunities to both commercial and residential properties for all the investigated return 
periods. 

Rainwater Opportunities B, C and E involves water recycling facilities (i.e. water butt, rainwater harvesting) resulting in 
Harvesting reducing in water usage and water efficiency in accordance with the Code for Sustainable Homes (CSH 

Treatment All opportunities will result in a decrease in the amount of surface water draining to the combined network 
Wastewater leading to a reduction in flows which will need to be treated at Howdon STW. 

Water Quality and 
Resources 

All of the opportunities comprise the introduction of SUDS measures (mainly retrofitting into existing 
buildings and infrastructure). Wherever SUDS are implemented there will be an improvement in water 
quality. This is combined with the removal of surface water from the combined system which will result in 
the reduction in the operation of CSOs leading to improvements in the water quality of the River Tyne. 

Also, opportunities in areas B and E will help to slow the flows across the town moors, resulting in improved 
natural drainage, increase infiltration and aquifer recharge. 

Economic Growth Although significant benefit would be provided in relation to economic growth it is not possible to quantity 
any monetary values at this time and this may form part of future cost benefit analysis. 

Enabling 
Development 

All of the opportunities assessed will reduce the amount of flow conveyed by the existing combined 
sewerage network and increase the available capacity for future development. Also, maintaining traffic flows 
on Scotswood Road (A) Ponteland Road (B), Barrack Road (C) and Sandyford Road underpass (E) will help 
to facilitate future residential and non-residential growth. 

Although significant benefit would be provided in relation to enabling development it is not possible to 
quantity any monetary values at this time and this may form part of future cost benefit analysis. 

Tourism Both an increase in the green space and an improved flood protection at significant sites such as Eldon 
Square may lead to an increase in tourist numbers visiting Newcastle City Centre. Newcastle involved in the 
Blue/Green Cities initiative will assist in a potential further increase the number of people wishing to visit the 
city. 

Although significant benefit would be provided in relation to tourism it is not possible to quantity any 
monetary values at this time and this may form part of future cost benefit analysis. 

Traffic Calming Provision of additional bioremediation pits in Opportunities B and C in the residential areas of Wingrove and 
Spital Tonges will have a positive benefit on the flow of traffic, resulting in a decrease of speeds and 
potentially leading to an increase in public safety. 

Although significant benefit would be provided in relation to traffic calming it is not possible to quantity any 
monetary values at this time and this may form part of future cost benefit analysis. 
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Table 7.2 Environmental Benefits of Opportunities 

. 

Do Everything 

BeST Ecosystem Opportunity A Opportunity B Opportunity C Opportunity E Do Everything 
plus PLP or 

Local 
Measures 

Air Quality £90,149 £70,689 £5,410 £110,126 £276,374 £276,374 

Amenity and 
£4,510,321 £298,903 - - £4,809,224 £4,809,224 

Biodiversity 

Building 
£36,756 £534,850 £18,500 - £590,106 £590,106 

Temperatures 

Carbon Sequestration £43,844 £84,467 £30,288 £57,750 £216,349 £216,349 

Education £1,346,004 £1,555,448 - £450,174 £3,351,626 £3,351,626 

Flooding £32,100,000 £32,300,000 £59,200,000 £9,900,000 £280,500,000 £810,000,000 

Rainwater Harvesting £2,531 £36,969 £214,196 £1,396 £255,092 £255,092 

Treatment 
£11,796 £85,137 £57,546 £75,677 £230,156 £230,156 

Wastewater 

Water Quality and 
£102,437 £102,437 £86,047 £102,437 £393,358 £393,358 

Resources 

Total PV Monetarised 
£38,243,839 £35,073,346 £59,611,960 £10,417,685 £290,622,285 £820,122,285 

Benefit 

Total PV Opportunity 
£13,600,000 £31,800,000 £33,700,000 £14,400,000 £77,600,000 £87,500,000 

Costs 

Cost Benefit Ratio 2.8 to 1 1.1 to 1 1.8 to 1 0.7 to 1 3.7 to 1 9.4 to 1 

This above assessment confirmed that there are significant benefits generated from other ecosystems apart 

from flooding, which result in an increase in the cost benefit ratios from those obtain in the FDGiA 
assessment in Section 6.3. 
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8. Way Forward 

The opportunities proposed and modelled in this study are high level. A further optimisation exercise to 

investigate the impact of individual work packages could be undertaken to refine those opportunities the 
stakeholders would like to investigate further. 

8.1 Future Funding Partners 

Future funding partners, including individuals or organisation whom have a vested interest in the outcomes 
of any proposed flood relief work, have been identified in the communication plan in Appendix B. 

However, a final list of beneficiaries will need to be identified for each individual opportunity during the initial 
stages, as a full funding package would need to be secured prior to any schemes being taken forward. 

8.2 Forward Programme Scenarios 

The anticipated forward programme schedule for the opportunities in isolation are shown in Table 8.1. 

Table 8.1 Forward Work Programme 

Opportunity Feasibility Preliminary Detailed Tender Construction 
Design Outline Design 

Design 

Opportunity Area A: Scotswood and Benwell 6 Months 6 Months 4 Months 2 Months 12 Months 
SW Improvements 

Opportunity Area B: Nuns Moor and Hunters 6 Months 6 Months 4 Months 2 Months 12 Months # 
Moor 

Opportunity Area C: Studley Terrace, Barrack 
Road & St James Boulevard 

6 Months 6 Months 4 Months 2 Months 18 Months 

Opportunity Area E: Town Moor, Brandling 4 Months 4 Months 2 Months 2 Months 12 Months # 
Park and RGS 

# If Broad Chare Sewer opportunity is implemented as part of opportunity 2 anticipated construction period would to 18 months 
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8.3 Minor Works Opportunities 

The following packages could be considered as possible minor work opportunities are shown in Table 8.2. 

Table 8.2 Minor Works Opportunities 

Opportunity Work Packages 

Opportunity Area A: Scotswood and Benwell SUDS for Schools, Scotswood Development 
Benwell SW Improvements 

Opportunity Area B: Nuns Moor and Retro fitting of SUDS and ‘Greening’ of residential areas in Wingrove and Spital Tongues, 
Hunters Moor Improvements in the drainage of the Nuns Moor and Hunters Moor, Joint flood 

management works in conjunction The University of Newcastle upon Tyne 

Opportunity Area C: Studley Terrace, Retro fitting of SUDS and ‘Greening’ of residential areas in Studley Terrace, Additional 
Barrack Road & St James Boulevard property level protection at Eldon Square, NWL sewerage works on Newgate Street, 

Science Central Development 

Opportunity Area E: Town Moor and Local retro-fitting SUDs opportunities, Improvements in the surface water management of 
Brandling Park Area the Town Moor, flood resilience work at Sandyford Road underpass 
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9. Conclusion 

Amec Foster Wheeler has been commissioned by Northumbrian Water (NW) and Newcastle City Council 

(NCC) and supported by the Environment Agency (EA) and funding from local levy to undertake an 

integrated flood risk management study covering The City of Newcastle Upon Tyne and the urban areas of 
Benwell and Scotswood. 

An integrated InfoWorks ICM model was built combining sub-surface sewer system, the above ground 

drainage systems, rainfall and the River Tyne and was used to assess the flood risk through the urbanised 

catchment. The model was then used to test some high level opportunities to provide an indication of what 
could potentially be implemented to reduce flood risk and add to the existing strategies for the area. 

Surface water flooding through the area was found to be limited to certain ‘at risk’ areas and due to the 
topography was generally shallow in depth. 

A number of strategic opportunities were investigated as part of this study to investigate flood risk. At this 

stage none of the opportunities tested have been assessed for their feasibility, and they have not been 
designed in any detail. 

Time scenarios comprising a 2015 and 2030 year horizon were modelled and from these it was evident that 

flood risk within the study area would be increased through the on-set of climate change, urban creep and by 
future development. 

In accordance with FDGiA assessment, ‘Do Nothing’ and ‘Do Minimum’ opportunities were investigated. The 

‘Do Nothing’ model predicted that significant additional flooding would be anticipated if this opportunity was 

taken forward, which in turn would lead to substantial damage costs. The ‘Do Minimum’ model was 

assessed but not in-terms of FDGiA funding as it would only comprise regular maintenance by NW and NCC, 
which is not eligible for contributions. 

Opportunity areas A, B, C and E were investigated in terms of their flood risk improvement and potential for 

FDGiA funding. It was established that contributions may be available due to benefits anticipated at 

residential and non-residential properties as well as some key transportation links. Opportunity area D (city 

centre to quayside) was not investigated as part of the study due to ongoing strategic works in that area 
being undertaken by NCC. 

Although limited funding is likely due to the none residential nature of the study area, significant benefits are 

still predicted if the FRMAs wish to take forward any opportunities investigated in this study. A number of 
minor work opportunities are recommended and could be taken forward, if partial funding becomes available. 

The opportunities investigated in this study address the flood risk issues within the catchment and supports a 

wider range of national and local Plans and Strategies produced by NCC, the Environment Agency and other 

key partners. These strategies include; Green Infrastructure Strategy, Biodiversity Action Plan, Climate 

Change Strategies, Highway Assets Management Plan, Water Cycle Study, River Basin Management Plan, 
Tyne Catchment Plan and the Green Space and Tree Strategy. 

The outputs also align with the objective set out in the Blue Green Cities Concept. All of the opportunities 

investigated require a high degree of third party involvement. This includes major landowners such as The 

University of Newcastle upon Tyne, the Newcastle Upon Tyne NHS Trust and the Freemen of Newcastle. 

There are further opportunities for community involvement with smaller landowners, residents and NGO 
groups. 
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9.1 Recommendations 

The following further works or investigations have been recommended, prior to advancing this study to the 
next stage. 

• Further develop this study as an integrated part of the futureproofing of Newcastle City Centre, 

Scotswood and Benwell against increased surface water flood risk from climate change, urban 
creep and development; 

• Develop the existing partnerships as well as looking to propagate new partnerships with key 
stakeholders and organisations; 

• Further development of the hydraulic model as a tool for assessing the detail in the 4 

Opportunity Areas, which may include; details associated with the receptor databases, survey 

works at key areas, confirmation of connectivity issues, increase detail to the 2D model 

especially the road network and drainage gullies and investigation into the replication of the 
run-off parameter associated with different land types (road, grass trees etc.); 

• Further calibration of the model against rainfall radar data for the 28 June 2012 floods and 
possible verification in specific areas at risk; 

• Integration of this Strategic Surface Water Management Plan in current NCC environmental 
and sustainability policies and practices; 

• More detailed and site specific assessment of the damages experienced as a result of flooding 
and the benefits from implementation of the opportunities; and, 

• Investigation into further funding pathways including FDGiA but also local levy and other 
private and public partnerships etc. 
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Appendix A 
Strategic Aims 

Driver, Plan or Originator Key Targets and Objectives relating to Flood Risk and Surface Water 

Strategy Management 

Green Infrastructure Newcastle City • Identify network of multifunctional relevant land and watercourses which 
Strategy Council and 

Gateshead 
Metropolitan 
Borough Council 

Biodiversity Action Newcastle City 
Plan (BAP) Council and North 

Tyneside Council 

Climate Change Newcastle 
Strategy Partnership 

support the activity, health and well-being of local people and wildlife 

• Identify deficiencies that can be addressed through the growth 
programme and opportunities for improvement 

• Create a focus on the river Tyne as a key recreational corridor 

• Provide evidence to support any local and national designation of wildlife 
sites 

• Assist in complying with other national policies (i.e. National 
Environment and communities Act 2006 etc.) 

• Provide data supporting site planning and development control 

• Provide a physical connection between growth locations 

• Recognise the distinctive character of the urban environments especially 
the River Tyne corridor, plus biodiversity, recreation and townscape. 

• Promote best practise regarding biodiversity value of buildings and 
structures 

• Produce guidance on green roofs 

• Improve water quality through promotion of SUDS 

• Increase wildlife corridors through promotion of highway verges 

• Promote and raise awareness of open waters and wetlands 

• Promote and improve green spaces including hedgerows grassland and 
native woodland as well as habitat for native species. 

• Adaption to climate change 

• Resilience to extreme weather 

• Heat island effects 

• Efficient transportation network 

• CO2 reduction 

• Effective use of land 

• Traffic monitoring 

• Improve surface water management 

• Raise awareness to climate change 

Traffic Assets Newcastle City • Supporting economic growth 
Management Plan Council • Resilience to flooding 

• Increase highway green spaces 

Water Cycle Study Newcastle City 
Council and 
Gateshead 
Metropolitan 
Borough Council 

River Basin Environment 
Management Plan Agency and Defra 

Blue Green Cities Newcastle Local 
Action Alliance 
(LAA) 

• Addresses the needs of the water environment with regards to future 
growth, planning and development 

• Ensure a joined up approach between landowners, water infrastructure 
providers and planners during strategic growth and regeneration 

• Protection of the natural water environment 

• Provides guidance and partnership working for long term planning 
objectives and identifies where investment is needed 

• Promotes sustainable development 

• Develop innovative ideas and blue green strategies and promote ‘best’ 
opportunities that incorporate blue green development 

• Promote and improve communications with stakeholders and 
communities to aid the creation of multiple benefits 

• Challenge traditional approaches 

• Develop location specific strategies that may inform stakeholders plans 

• Ensure communication of strategies to the Blue-Green research 

• Surface water flooding relating to the Lower Tyne portion of the Rive 
Tyne catchment area. 

consortium. 

April 2016 
Doc Ref. 33634/F/001 



             

 
                      

   

  
     

   

 

            

 

  
  

 

  
  

 
 

  

             

          
  

        

         

                

          

    

          
      

           
 

     
 

          
 

       

         
    

           
        

         

         

    
 

        

          
     

      

             

         

           
   

A2 Amec Foster Wheeler Environment & Infrastructure UK Limited 

Driver, Plan or Originator Key Targets and Objectives relating to Flood Risk and Surface Water 

Strategy Management 

Surface Water Newcastle City 
Management Plan Council and 
(SWMP) Gateshead 

Metropolitan 
Borough Council 

Tyne Catchment Plan Tyne Rivers Trust 

Green Space Strategy Newcastle City 
Council 

• High level strategy to be used in addressing surface water flood risk 

• Embraces partnership working between different councils and flood risk 
management agencies 

• Identifies locations of surface water flooding susceptibility 

• Inform any further surface water management strategies 

• Delivering better rivers for people to enjoy and value 

• Increase community involvement in Decision making about river issues 

• Engage and educate 

• Create environment resilient to extreme weather and climate change 
and best use of available resources 

• Deliver targets set out in Water Framework Directive and Habitats 
Directive. 

• Promotion and protection of sustainable green spaces and green 
corridors 

• Develop best practise and design codes 

• Further development of links with landowners, partners, communities 
and ‘friends of’ organisations 

• Improve the management of green spaces and development of single 
green space estate for the City of Newcastle 

• Address biodiversity targets and the local tree strategy 

• Adopt green spaces as part of the LDF 

Tree Strategy Newcastle City • Protection of existing tree, woodlands and hedgerows 
Council • Improvement management of existing tree stock and replacement of 

trees which need to felled 

• Capital investment in young woodland 

• Promote the use of swales and increase the amount of roadside verges 

• Improve consultation with landowners and encourage tree plant 

• Address climate change targets and promote a carbon neutral city 
concept for Newcastle. 
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Appendix B 
Communication Plan 

Table B.1 Suggested stakeholders, involvement and engagement 

Category Stakeholder Agenda for Study Level of Engagement and Impact on Interest in 
Action Success Study 

Advocacy/ Newcastle City LLFA, responsible for Level 1 Stakeholder; High High 
Ownership Council (NCC) managing surface 

water flood risk within 
Newcastle upon Tyne; 
Require study to 
understand the 
problem and possible 
actions which could 
be implemented and 
for evidence base to 
secure future funding; 
Ensure study is in line 
with project brief. 
Owner of the Town 
Moor. 

Commitment/ Environment Manager of the River 
Action Agency (EA) Tyne catchment; 

potential to be 
involved in 
implementing actions. 
Ensure study is 
compliant with 
ongoing studies, 
existing guidance and 
with environmental 
targets. Ensure the 
modelling and outputs 
are technically sound 
and fit for purpose. 

Attendance at meetings; Regular 
updates by email and phone; 
Data sharing and provision; 
Project Management; Agreement 
of technical decisions; Feedback 
on outputs, opportunities, draft 
report and sign off of final 
document. 

Level 1 Stakeholder; High High 
Attendance at meetings; Data 
sharing and provision; 
Agreement of technical 
decisions; Feedback on outputs, 
opportunities and draft report to 
sign off and confirm final report 

Medium Medium 

Northumbrian 
Water (NW) 

Sewerage 
undertakers; potential 
to be involved in 
implementing actions. 
Ensure the underlying 
assumptions are 
acceptable. Ensure 
study outputs and 
suggested 
opportunities are 
commensurate with 
their understanding of 
the network. 

Level 1 Stakeholder; Study 
project management, Attendance 
at meetings; Provide sewer 
network data; Feedback on 
modelling methodology, 
opportunities, draft report and 
outputs to sign off data analysis 

High High 

The University of 
Newcastle upon 
Tyne 

Land owners and 
users of the The 
University of 
Newcastle upon Tyne 
campus; potential to 
be involved in 

Level 2 Stakeholder; Informed 
of study objectives and kept 
updated of progress; Attendance 
at a Public Event to view outputs. 
Needs to be involved in any 
decision making. 

implementing actions. 
Could be involved in 
joint funding of any 
schemes 

Newcastle Upon 
Tyne NHS Trust 

Land owners and 
users of the 
Newcastle RVI 
complex; potential to 

Level 2 Stakeholder; Informed 
of study objectives and kept 
updated of progress; Attendance 
at a Public Event to view outputs. 

Medium Medium 
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Category Stakeholder Agenda for Study Level of Engagement and Impact on Interest in 
Action Success Study 

be involved in 
implementing actions. 
Could be involved in 
joint funding of any 
schemes 

Needs to be involved in any 
decision making. 

Level 2 Stakeholder; Informed 
of study objectives and kept 
updated of progress; Attendance 
at a Public Event to view outputs. 
Needs to be involved in any 
decision making. 

The Freemen of Legal users of the 
Newcastle Newcastle Town 

Moors; potential to be 
involved in 
implementing actions. 

Local residents, Land owners and 
businesses and users of properties in 
landlords the catchment, 

possible involved in 
local ‘SUDS’ and 
‘Greening’ Initiatives, 
Interest in the 
economic, 
environmental and 
aesthetic 
impacts/benefits of 
any proposed 
opportunities. 

High High 

High Medium 

Independent and 
Free Newcastle 
Schools 

Land owners and 
users of none LA 
registered school in 
the catchments; 
potential to be 
involved in 
implementing actions. 
Could be involved in 
joint funding of any 
schemes. 

Level 2 Stakeholder; Informed 
of study objectives and kept 
updated of progress; Attendance 
at a Public Event to view outputs. 
Needs to be involved in any 
decision making. 

Medium Low 

Level 2 Stakeholder; Informed 
of study objectives and kept 
updated of progress; Attendance 
at a Public Event to view outputs. 
Needs to be involved in any 
decision making. 

Understanding/ The University of Interest in the Level 2 Stakeholder; Informed Low High 
Support Northumbria environmental and of study objectives and kept 

aesthetic updated of progress; Attendance 
impacts/benefits of at a Public Event to view outputs. 
any proposed 
opportunities. 
Possible involved in 
future flood 
management studies. 

Greening Active local group with 
Wingrove an interest in the 

management of 
sustainability issues in 
Wingrove. 

River Tyne Trust Interest in the 
environmental and 
aesthetic 
impacts/benefits of 
any proposed 
opportunities. 

Level 2 Stakeholder; Informed Low High 
of study objectives and kept 
updated of progress; Attendance 
at a Public Event to view outputs. 

Low Low 

Developers Economic interest; 
developer contribution 
likely to be crucial for 
various opportunities. 

Level 2 Stakeholder; Informed 
of study objectives and kept 
updated of progress; Attendance 
at a Public Event to view outputs. 

Low Medium 

Level 2 Stakeholder; Informed 
of study objectives and kept 
updated of progress; Attendance 
at a Public Event to view outputs. 
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Category Stakeholder Agenda for Study Level of Engagement and Impact on Interest in 
Action Success Study 

Friends of Nuns 
Moor Centre 

Active local group with 
an interest in the 
management of 
sustainability issues 
within Nuns Moor 
Park 

Level 2 Stakeholder; Informed 
of study objectives and kept 
updated of progress; Attendance 
at a Public Event to view outputs. 

Low Medium 

Friends of Leazes 
Park 

Active local group with 
an interest in the 
management of 
sustainability issues 

Level 2 Stakeholder; Informed 
of study objectives and kept 
updated of progress; Attendance 
at a Public Event to view outputs. 

Low Medium 

within Leazes Park 

Sustrans NGO who managers 
the national cycle 
trails in the Newcastle 
catchments; Interest 
in the impacts/benefits 
of any proposed 
opportunities. 

Level 2 Stakeholder; Informed 
of study objectives and kept 
updated of progress; Attendance 
at a Public Event to view outputs. 

Low Low 

Table B.2 ‘Level 1’ Stakeholders Roles and Responsibilities 

Stakeholder Role Responsibility 

Newcastle City Council Lead Local Flood Authority Management of local flood risk - surface 
Local Planning Authority water, groundwater and other sources of 
Freehold owner of the Town Moor and flooding. 

Encourage and influence the ad 
opportunity of 'sustainable drainage 
systems' (SUDS). 
Prepare development plans and 
determine planning applications in line 
with planning policy. 

Environment Agency Implement government policy on flood risk Management of flood risk from main 
Statutory consultee rivers, sea, and reservoirs. 

Responsibility for their flood defences 
Powers and duties relating to the 
drainage, maintenance and operations of 
the main rivers. 

Northumbrian Water Sewerage Undertaker Maintenance of the public sewerage 
systems. 
Management of flood risk from sewers. 

other Parks with the city boundary 
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Table B.3 Stakeholder Engagement Timetable 

Stage Engagement Method Stakeholder Involvement Date 

Stage `1 Initial Meeting Newcastle City Council & Northumbrian Water 26 Nov 2014 

Data collection Newcastle City Council & Northumbrian Water 19 Dec 2014, 23 Jan 2015 

Outputs and Initial Opportunities ‘Long 
List’ Workshop 

All Level 1 Stakeholders 20 Feb2015 

Review of Opportunities ‘Short List’ Newcastle City Council & Northumbrian Water 27 Mar 2015 
Workshop 

Draft Report All Level 1 Stakeholders 15 Jun 2015 

Stakeholder Engagement Workshop 23 Jun 2015 

2nd Draft Report 24 Jul 2015 

Draft Report Review Interim Meeting 1 25 Sep 2015 

Draft Report Review Interim Meeting 2 21 Oct 2015 

Final Report 06 Jan 2016 
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Appendix C 
Data Gathering 
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Data Collection Req irements 

Newcastle  ity Surface Water Study 

Data So rce Contact Comments Date Req ested D e Date Date Received Ass mptions made if not received 

Sewer/I M Models NW AME  - IW Model requested and received from NWL library (via Grontmij) 24/11/2014 25/11/2014 25/11/2014 

Drainge - GIS NW AME  - IW AME  to download latest GIS/InfoNet Network 26/11/2014 10/12/2014 01/12/2014 

Highway Drainage - A167 (M)  entral 

Mortorway 

N   N   mapping/  TV excersise for central motorway drainage. Gully locations have been 

mapped and are available.   TV survey has been done for central motorway and results 

should be available January 2015 

Gully locations uploaded 08/01/2015 

26/11/2014 16/01/2015 08/010/2015 

Highway Drainage - B1318 Great North 

Road 

N   
26/11/2014 16/01/2015 08/010/2015 

Highway Drainage - A189 Barrack Road N   
26/11/2014 16/01/2015 08/010/2015 

Highway Drainage - St James Boulavard Model received from Mott MacDonald. 
26/11/2014 28/11/2014 01/12/2014 

Metro Drainage N   N   to further requests to Nexus and Networks Rail 

26/11/2014 16/01/2015 

Data not considered necessary at this stage, 

will make standard assumption on area take 

off 

East  oast Main Line Drainage N   

26/11/2014 16/01/2015 

Data not considered necessary at this stage, 

will make standard assumption on area take 

off 

 ulverts - data from recent 

investigations 

N   AME  to supply plan to nWL showing existing understanding of Newcastle  ulverts 

Data collected by AME  from previous TSSS project and local knowledg 
26/11/2014 16/01/2015 08/01/2015 

Drainage - Town Moor drainage details NWL/N   Also M  to speajk to Kevin Batey regarding additional information 

Drainage infrastructre in town moor received on old PDF plan 

26/11/2014 16/01/2015 13/01/2015 

River - Information on current projects 

from Tyne Rivers Trust 

NW - M  Tyne Management Plan recived from N   located: F:\S HEMES\36634 Newcastle  ity 

Flood Risk Management Study\T750 Modelling\Data\N   Data 26/11/2014 28/11/2014 05/12/2014 

Groundwater N   N   -JR Study by Newcastle University, liaise with John Robinson 26/11/2014 16/01/2015 24/02/2015 MAY NOT NEED DATA 

Minewater AME / oal 

Authority 

AME  - IW, 

N   - DV 

Some data available through AME  (if requried). Also, N   are to chase up past contacts 

with  oal Authorty. 

26/11/2014 16/01/2015 Not considered critical at this stage 

Historic Watercourse Report NW NW - MK Report on 'Historical Rivers of Jesmond 26/11/2014 10/12/2014 03/12/2014 

Flooding incidents NW AME  - IW  HE K WITH WA 26/11/2014 10/12/2014 08/12/2014 

Flooding incidents N   To provide flooding data from 2012 to current 

Data coverted to MapInfo and saved in: F:\S HEMES\36634 Newcastle  ity Flood Risk 

Management Study\T750 Modelling\Data\N   Data\N   Flooding Register 
26/11/2014 10/12/2014 02/12/2014 

N   Scrutiny Report - Following June 

2012 

N   Downloaded from N   Website. Also, report received from N   and uploaded to Livelink 
26/11/2014 10/12/2014 

20/11/2014 & 

2/12/2014 

URS Study of flooding work for N   N   Reports only has been received (Model available?) 
26/11/2014 10/12/2014 03/12/2014 

 ompleted  apital Schemes NW NW - M  SFS report received from NWL (M ) which cover all scheme and status (N B, on sit etc) -

Report does not contain Benwall DA 

Further disccussed plannd with MWH and Grontmij on 07/01/2015 

Emails recived from NWL & other consultants to confirm. Scheme have been mapped 

26/11/2014 16/01/2015 21/01/2015 

Other Schemes/Studies NW AME  - IW NW-

M  

(See above - Need to investigation if any further models or survey data exists) 

Further disccussed plannd with MWH and Grontmij on 07/01/2015 
26/11/2014 16/01/2015 

03/12/2014 

(part) 

EA Flood Map N   uFMfSW maps recived from N   and located in: F:\S HEMES\NWL sewer data\EA Flood 

Maps\20141126 - From N   HardDrive 

Need to be converted to MapInfo format 

26/11/2014 10/12/2014 26/11/2014 

LiDAR N   1m LiDAR (or better?) - AME  to check ressolution 

LiDAR supplied by N   and located in: F:\S HEMES\36634 Newcastle  ity Flood Risk 

Management Study\T750 Modelling\Surveys\LIDAR Survey\Returned_Data\20141012 -

LiDAR Data from N   (This needs converting to MapInfo) 

26/11/2014 10/12/2014 05/12/2014 

Green Infrastructure Plan N   Downloaded from Website located in: F:\S HEMES\36634 Newcastle  ity Flood Risk 

Management Study\T750 Modelling\Data\N   Data (September 2011) 26/11/2014 10/12/2014 05/12/2014 

Biodiversity Action Plan N   Downloaded from Website located in: F:\S HEMES\36634 Newcastle  ity Flood Risk 

Management Study\T750 Modelling\Data\N   Data 
26/11/2014 10/12/2014 05/12/2014 

 limate  hange /  arbon Management 

Strategy 

N   
26/11/2004 10/12/2014 03/12/2014 

Highway Strategic Plan N   DV N   agreed to located and issue 26/11/2014 10/12/2014 

New Development Data - SHLAA data N   N   issued GIS files, further details may be rquired for detailed modelling 

Data from NWL development team also received 

26/11/2014 16/01/2015 02/01/2015 

New Development Data -  ommitted 

Developments 

NW NW - M  Any historical WinDes models covers development, for example ScotsWood 

developments. M  to liaise with NWL development dept. 
26/11/2014 16/01/2015 13/01/2015 

Surface Water Management Plan N   AME  - IW Downloaded from N   Website, final report Jan 2012. File located: F:\S HEMES\36634 

Newcastle  ity Flood Risk Management Study\T750 Modelling\Data\N   Data 26/11/2014 10/12/2014 05/12/2014 

Tyneside Sustainable Sewerage Study -

Ouseburn Report 

NW AME  - IW Final verison copies for Stage 1 and 2 copied into new folder, located: F:\S HEMES\36634 

Newcastle  ity Flood Risk Management Study\T750 Modelling\Data\Amec 

Opportunites plan uploaded on 06/01/2015 

26/11/2014 10/12/2014 
05/12/2014 & 

06/01/2015 

River Basin Management Plan -

Northumbria River Basin District 

EA AME  - IW Downloaded from .GOV Website (Dated Dec 2009), located: F:\S HEMES\36634 

Newcastle  ity Flood Risk Management Study\T750 Modelling\Data\N   Data 26/11/2014 10/12/2014 20/11/2014 

Tyne  atchment Flood Management 

Plan 

EA MWH - GR 2009 report - is this the latest? Located : F:\S HEMES\36634 Newcastle  ity Flood Risk 

Management Study\T750 Modelling\Data\N   Data 
NA NA 05/07/1905 

Water  ycle Study N   AME  - IW Downloaded from N   Website (Necastle Gateshead Outlin W S - Dated Nov 2010) 
26/11/2014 10/12/2014 20/11/2014 

Preliminary Flood Risk Assessment N   DV Received from N  , located in:F:\S HEMES\36634 Newcastle  ity Flood Risk Management 

Study\T750 Modelling\Data\N   Data 
26/11/2014 10/12/2014 05/12/2014 

Strategic Flood Risk Assessment N   2011 report by JBA 

https://www.newcastle.gov.uk/wwwfileroot/legacy/regen/ldf/SFRALevel2Final.pdf 

Recived March 2012 9Final verison from N  , located in: F:\S HEMES\36634 Newcastle 

 ity Flood Risk Management Study\T750 Modelling\Data\N   Data 
NA NA 

24/11/2014 & 

5/12/2014 

 ore Strategy N   http://www.newcastle.gov.uk/planning-and-buildings/planning-policy/core-strategy-and-

urban-core-plan 
NA NA 03/12/2014 

Newcastle University Drainage Details NWL NWL - LP 

(Linzie) 

NWL -MK 

F:\S HEMES\36634 Newcastle  ity Flood Risk Management Study\T750 

Modelling\Data\NWL Data 

Plan of drainage recived from NWL, however meeting to arranged with University for 

further discussions 

26/11/2014 16/01/2015 22/19/2014 

Northumbrian University Drainage 

Details 

Private NWL - MK Amec to issue plan to show interested areas. NWL to speak tocontact 
26/11/2014 16/01/2015 

RVI Hosptal Drainage Details NHS NWL - MK NWL to speak to James Dixon regarding drainage details and green infrastruture plans 
26/11/2014 16/01/2015 

River Levels EA TB  EA river model for River Tyne. RP Tyne river level obtained during the TSSS project in 

:\Archive\Recover\31167 Newcastle Area A SSS\T750 

Modelling\MapInfo\Supplementry\River Data from EA 02 02 12 

26/11/2014 10/12/2014 

Regeration Information (Pilgrim Street, 

 entral Station, Stephensons Quarter 

etc) 

N   N   -JR ArcView GIS recived, Graphical only no background information.  onverted to MapInfo 

and located: F:\S HEMES\36634 Newcastle  ity Flood Risk Management Study\T750 

Modelling\Data\N   Data\Urban  ore GIS Data 
26/11/2014 16/01/2015 

05/12/2014 but 

locations only, no 

detail,  heck with N   

Drainage Information for Eldon Square N   N   -JR Limted data recived to cover the South Service Yard, JR to speak to contact at Eldon 

Square 
26/11/2014 16/01/2015 

Futher data will be required in sub-sequent 

stages 

Drainage Information/Strategies 

Science  entral, Newcastle Library, 

New Police Station 

NWL NWL - LR Science  entral may have looked in Motts Study, as it connects to St James Boulavard 

26/11/2014 16/01/2015 
Futher data will be required in sub-sequent 

stages 

Site Specfic Flood Risk Assessment and 

Drainage Strategies 

N  /Planning NWL - DV DV to issue list of site within the Newcastel and Benwell catchments 

26/11/2014 16/01/2015 Not considered critical at this stage 

Newcastle  ity Future Traffic 

Operations 

N   DV Plan show N   future plans for traffic routes through the city centre 
NA NA 21/12/2014 

Brandling Park  ycling Plans N   DV Plan to show future cycling infrastructure planned in the Brandling Park area 
NA NA 08/01/2015 

 ycle Improvements in Newcastle INTERNET IW http://www.letstalknewcastle.co.uk/topic-walls/wall/134 NA NA 05/02/2015 

Other Newcastle Road Improvements INTERNET IW https://www.newcastle.gov.uk/parking-roads-and-transport/re-newcastle-
NA NA 05/02/2015 

transport-developments 
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considered on a case by case basis # . 

Watercourses 
(River Tyne) 

Direct flooding from spring tides (high 
tide) or tidal surges 
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Appendix D 
Study Area Flooding Information 

Overview 

To investigate flood risk in the catchment it was important to be able to define the primary sources of flooding 

and their pathways which the flooding needs to cause a risk of damage to receptors (i.e. properties, 
infrastructure, and public open spaces). 

Details of the sources of flooding and pathways specific to the City of Newcastle are shown below. 

Source Pathway Model 

Source Pathway Explanation of Flood Mechanism 

# Information on groundwater flooding is available in the NCC draft report ‘Newcastle Groundwater Flood Risk Assessment’ (February 
2015). 

Rainfall Event Direct overland flow Rainfall which falls onto sections of the catchment which are not 

Exceedance of sub-surface network 
capacity 

Direct flooding from sewer network 

Groundwater (via below ground 
conduits, i.e. mine workings, sewers, 
aquifers and made ground). 

Exceedance of sewer network 
capacity 

Drainage system surcharging 

positively drained and results in overland flow 

Rainfall which falls onto sections of the catchment which are positivity 
drained but due to gullies effectiveness does not enter the sub-surface 
network resulting in overland flow 

Drainage system surcharging 
Rainfall which drains direct to the sewerage system that is released 
through surcharging resulting in overland flow 

Properties or areas which are subject to flooding not as a result of 
surcharging, but due to connection levels being lower than the 
surcharge level of the sewer 

Considered to be low in this location compared to national guidelines. 
Seepage into buildings (i.e. basements) or from embankments or 
retaining walls following periods of prolonged rainfall. Sites should be 

Flooding which occurs from high river flows escaping over flood 
defences onto to the urbanised catchment and resulting in flooding of 
properties, areas or as overland flow 

Flooding which occurs from high river flows escaping over flood 
defences getting into the drainage network and resulting in 

Flooding which occurs from the sewer system being tidal locked 
resulting in surcharging from the system and overland flow 

surcharging elsewhere and overland flow 
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Appendix E 
Integrated Catchment Modelling 

Overview 

A flood modelling exercise was undertaken to determine the surface water flood risks in the study area. The 

purpose of this was to examine in detail the flood mechanism occurring within an urbanised catchment such 
as the City of Newcastle upon Tyne and the level of interaction between the various flood pathways. 

A set of notes has been prepared to assist any future users of the model. 

User Notes 

The model is based on the unverified 1D InfoWorks CS model prepared for NW as part of the Tyneside 
Sustainable Sewerage Study (TSSS) which was undertaken in 2012. 

No additional enhancements have been made to the 1D model with the exception of minor changes to new 
survey data and changes due to recent NW schemes in the Jesmond Area. 

In-order to undertake this complex modelling it was decided that InfoWorks ICM (Integrated Catchment 

Model) would be used. This would allow the modelling of these three main sources of flooding into one 
integrated model. 

Representation of 2D Environment 

To obtain a more robust representation of 2D surface water flows the existing sub-catchments in the 1D 

model were replaced with updated sub-catchments which only contained contribution from the building roof 

areas and 100% run-off was assumed and applied to Area 2. These flows were assume to drain directly to 
the below ground system. 

Flows contributing from gardens were also assumed to drain directly to the below ground network via 

property gullies and an impermeable area allowance of either 90% for terraced housing and 10% for 
detected or semi-detected housing, which was and applied to Area 1. 

The remaining contributing areas were allowed to drain freely to the 1D model via overland flows only by 

direct application to the 2D mesh. At this stage the road gullies were not modelled and therefore flows on 

the 2D mesh were only allowed to drain to the below ground network via the 1D/2D interface at the 
manholes. 

Some buildings have been represented as ‘voids’ but these are limited in-order to obtain an efficient run time 

for the simulations. In-order to reduce the ‘free flow’ across buildings on the mesh the properties which were 
not voided were modelled with roughness zones with a high roughness value of 10. 

Limited amount of 2D details has been included in the model as this stage to represent the urban 

environment. These have generally been in the form of walls and additional roughness and mesh zones and 
include areas at the Brandling Park underpass, central station underpass and some speed humps. 

To more accurately replicate the run-off behaviour of the catchment, specific standard run-off percentages 

have been applied to highways, areas of hard-standing, grasses and wooded areas, and these are shown on 

the following table. All other surfaces (i.e. highways, paved areas etc.) were represented in the actual ICM 
2D zone created to cover the study area. 

With respect to the future scenario, an allowance for urban creep was calculated using the UKWIR report as 
stated within the project brief, however the creep was applied directly to the garden catchments in Area 1. 

Standard Run-Off Percentages (http://water.me.vccs.edu/courses/civ246/table2b.htm) 
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Area Run-Off Percentage 

Highways, paved areas and general hard-standing 83% 

Grassed areas (heavy soils) 45% 

Tree and wooded areas 15% 

Upon completion of the study, model data will be return to the NW hydraulic model library as a 2D ICM 

model and a 1D CS. Additional data (if required) can be supplied in MapInfo TAB format for inclusion in any 
further 2D modelling work. 

2D Elements Contained in 1D Model Available in MapInfo TAB format 

Buildings Yes No 

Gardens Yes No 

2D Zone No Yes 

Infiltration Zones No Yes 

Mesh Zones No Yes 

Walls No Yes 

Roughness Zones No Yes 

Model Limitations 

At present the both the 1D and 2D elements of the hydraulic model tool used in the study are not considered 
to be verified. 

Due to the high level detail within the 2D element of the hydraulic model a number of limitations are noted, 
including: 

• LiDAR DTM (Digital Terrain Model) data has been used to generate topographical 

levels, however due to the urbanised nature of the catchment combined with the steep 

nature of some areas of the model the removal of buildings from the DTM will increase 
the level of inaccuracy; 

• Road gullies have not been included in the model at this stage although location were 

supplied as part of study. A sensitivity test was undertaken to establish if the exclusion 

of gullies at this high level affected the overflow flow pathways. The results showed that 
at this stage the affects would be negligible; 

• The National Receptor Database (NRD) has been used to establish locations of 

buildings and threshold levels have been approximated by using points sources from the 

LiDAR data, however the accuracy of this is significantly reduced for larger buildings that 

are likely to have a large range of threshold levels (i.e. Eldon Square, RVI hospital, 
Central Station etc); and; 

• Threshold levels for residential properties have been set at 150mm above the LiDAR 

level of an arbitrary point within the building polygon whilst at non-residential properties 
(shops etc), thresholds have been set at LiDAR level; and, 

• To reduce model run times, simulations have only been considered at the critical 

duration of 90mins, which has been established through assessment of the model to 
identify the storm length that returns the maximum flood volume from the 1D model. 
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Model Validation 

A limited exercise was undertaken to validate the hydraulic model against actual events. The event which 

occurred on the afternoon of 28 June 2012 was chosen since detailed data had been collected regarding 
flooding for that event. 

Rainfall radar data was obtained from NW and used to simulate the event. The table below shows 

comments from the inspection of the hydraulic model at a number of key areas, which are known to have 

flooded on the 28 June 2012. The level of correlation between actual events and those predicted by the 2D 

model was sufficient to give a base level of confidence in the model and its use as a planning tool for the 
surface water strategy. 

It is recommended that further validation and verification exercise is undertaken in the following stages, 

which could be undertaking in association with The University of Newcastle upon Tyne’s CityCat model to 
add further confidence to model outputs. 

Area Inspection of Hydraulic Model for 28 June Comment of Model Accuracy 
2012 Floods 

Newgate Street and Eldon Model predicts significant flooding at this Model appears to replicating flooding at this 
Square location up to 500mm in depth location but detail of flood levels/volumes require 

further validation to improve model confidence. 

Barrack Road Models predicts large volume of floodwater on Model appears to replicating flooding at this 
Barrack Road which gravitates down towards location but detail of flood levels/volumes require 
the junction with St James Boulevard and on further validation to improve model confidence. 
towards Newgate Street. Flood Depths in the 
model are only predicted to be approximately 
100mm. 

Ponteland Road and Model predicts up to 350mm of flooding the Model appears to replicating flooding at this 
Holland Park highway at the junction of Ponteland Road, location but detail of flood levels/volumes require 

Brighton Grove and Hunters Road. Also, up to further validation to improve model confidence. 
450mm of flooding is predicted at certain 
locations in Holland Park Industrial Estate just 
off Barrack Road. 

The University of Model predicts up to 350mm of flooding at the Model appears to under-predicting the extent of 
Newcastle upon Tyne, RVI Lovers Lane pedestrian walkways, however flooding at this location and for this event, however 
and Queen Victoria Road depth on the adjacent highway on Queen flood is predicted for standard design events. This 

Victoria Road is only 150mm. could be as a result of lack of detail in the 2D 
model or the under-predicting of flows in below 
ground model. 

Town Moor and Exhibition Model predicts up to 2000mm of flooding in the Model appears to replicating flooding at this 
Park underpass to Brandling Park, whilst it predicts location but detail of flood levels/volumes require 

200mm within Brandling Park and 350mm at further validation to improve model confidence. 
the Royal Grammar School. 

Coast Road Junction to the Model predicts up to 2000mm of flooding. Model appears to over-predicting the extent of 
Central Motorway flooding at this location and for this event. This 

could be as a result of lack of detail in the 2D 
model. 

Sandyford Underpass Model predicts up to 1500mm of flooding. Model appears to replicating flooding at this 
location but detail of flood levels/volumes require 
further validation to improve model confidence. 
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Appendix F 
Flood Risk Methodology 

Overview 

In order to determine the risks associated with hydraulic performance the use of modelled flow depth and 

velocity together with topographic flood routing (InfoWorks 2D) will provide an assessment of the 

consequences of the incapacity. Scenario modelling will reflect potential impacts of legislation, growth, creep 
and / or climate change on the sewer network. 

The matrix shows the probability and depth of flooding (consequence) determined by the detailed 

assessment. Note that for 1 in 5 year return periods at risk properties will need to be reviewed to confirm if 

these are surface water risks or sewer risks. Properties at risk in a 1 in 20 year and greater event are to be 
assigned as a surface water risk. 

Threshold levels have been established as ground level from LiDAR +150mm, with the exception of non-
residential buildings which are assumed to have no threshold levels. 

The impact is to be categorised as follows; 

Very Significant Risk 
No of properties with flood risk of less than 1 in 40 years (0.025% AEP) 

Significant Risk 

No of properties with flood risk between 1 in 40 year (0.025% AEP) and 1 in 

100 years (0.01% AEP) 

Moderate Risk 

No of properties with flood risk between 1 in 100 year (0.01% AEP) and 1 in 

200 years (0.005% AEP) 

Low Risk No of properties with flood risk of greater than 1 in 200 years (0.005% AEP) 

AEP – Annual Exceedance Potential, return period of event expressed as a percentage change of occurrence 

The the following catergories have been selected for banding flood water depth (above ground level). 

Depth (m) Threshold 

< 0.15 
Less than 0.15m, flooding may exceed kerb height and has a potential to damage 

properties with the amount of damage depending on actual threshold levels. 

0.15 - 0.30 

At 0.15m, flooding would 

• typically exceed kerb height (standard kerb height is 125mm) 

• likely exceed the level of a damp-proof course 

• cause property flooding in some areas 

0.30 - 0.60 
At 0.30m flooding is likely to cause property flooding. This is based on average property 

threshold levels. 

0.60 - 0.90 

Property-level flood resilience measures are typically effective up to a water depth of 

0.60m above floor level. Above depths of 0.60m these measures are likely to be much 

less effective and structural damage is more likely to occur. However, as floor level vary, 

the maximum flood depth where resilience measures are still effective may be in a range 

between 0.60m and 0.90m above ground level. 
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Appendix G 
Opportunity Long List 

Opportunity Area Brief Description Key Benefits from Opportunity Short List 

Do Nothing NA Undertake no flood risk 
management opportunities in the 
catchment and no maintenance or 

None •

clearing of gullies carried out. 

Do Minimum NA Continue with existing maintenance Reduces flood risk, minimum costs, •

regimes to sewers and road gullies. minimum disruptions, maintains 
assets and maximises operational 
efficiency 

Nuns Moor SW B(1) Separation of combined flows Reduces flood risk, improves water •

Improvements upstream (Inc. retrofit SUDS) and quality, improves drainage for Nuns 
improve management of storm run- Moor and resilience to extreme 
off from Nuns Moor Park and reduce weather, increases land value in 
risk at BBC studios. Wingrove, increases biodiversity and 

improves ‘sense of wellbeing’ from 
greening of urban areas. 

Hunters Moors B(1) Improve management of storm run-
and Local SUDS off from Hunters Moors and on 
Opportunities Ponteland Road, plus retro fit SUDS 

into the adjacent business park, 
which includes BBC Broadcasting 
House. 

Reduces flood risk, improves water •

quality, improves drainage for 
Hunters Moor and resilience to 
extreme weather, increases 
biodiversity and improves ‘sense of 
wellbeing’ from greening of the 
business park and greening of local 
areas 

Town Moor B(2) Improve management of storm run- Reduces flood risk, improves water •

off from the Town Moor through quality, improves drainage for Town 
residential area. Moor and resilience to extreme 

weather, and increases biodiversity. 

Scotswood A Improve the highway drainage on Reduces flood risk and flows in the •

Road Highway Scotswood Road and the run-off combined sewer, improves water 
Improvements from the Scotswood development quality, improves drainage of 

Hodgkin Park and resilience to 
extreme weather, and increases 
biodiversity. 

Studley Terrace C Separation of combined flows Reduces flood risk, improves water •

SW upstream (inc. retrofit SUDS) and quality, improves resilience to 
Improvements improve management of storm run- extreme weather, increases land 

off from Nuns Moor Park value in Wingrove, increases 
biodiversity and improves ‘sense of 
wellbeing’ from greening of urban 
areas. 

Barrack Road C Improve the highway drainage on Reduces flood risk, improves water •

Highway Barrack Road and management of quality and improves resilience to 
Improvements exceedance flows extreme weather 

The University of B(1) Retro-fit SUDS and improve the Reduces flood risk, improves water •

Newcastle upon flood resilience at the University of quality, increases biodiversity and 
Tyne & RVI Newcastle upon Tyne campus, the improves ‘sense of wellbeing’ from 
SUDS new student accommodation greening of urban areas 

development on Richardson Road 
and also at the RVI. 

Benwell SUDS A Retro-fit SUDS at a number of Reduces flood risk, improves water •

for Schools schools within the Benwell quality, increases biodiversity, 
catchment educational benefits and improves 
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Opportunity Area Brief Description Key Benefits from Opportunity Short List 

‘sense of wellbeing’ from greening of 
urban areas 

Newcastle Civic 
Centre SUDS 

B(1) Retro-fit SUDS at the Newcastle 
City Council offices at the Civic 
Centre 

Reduces flood risk, improves water 
quality, increases biodiversity and 
improves ‘sense of wellbeing’ from 
greening of urban areas 

•

Broad Chare 
Storm Sewer# 

NA Conversion of the Broad Chare 
sewer from combined to storm 
sewage only (i.e. surface water and 
screened sewage flows only) 

Improves water quality of the River 
Tyne, provides surface water outlet 
from north of the city centre, 
facilitates future development and 
releases capacity at Howdon STW 

NA 

St James 
Boulevard SW 
Sewer 

C New surface water conduit on St 
James Boulevard from Gallowgate 
to the River Tyne. 

Improves water quality, provides 
surface water outlet from west of the 
city centre and facilitates future 
development 

•

Newgate Street 
& Tuthill Stairs 

C/D Provide a dedicated exceedance 
route for flood flows from Newgate 
Street to the River Tyne, plus 
relocation of Tuthill Stairs CSO. 

Improves water quality of the River 
Tyne, reduces flood risk and 
improves resilience to extreme 
weather 

• (part of) 

Grey Street, D Provide a dedicated exceedance Reduces flood risk and improves × 
Markets Street, route for surface water flows from resilience to extreme weather and 
Dean Street and Blackett Street Dean Street to the resilience to major commuter 
Newcastle River Tyne, plus flood protection on transport links 
Quayside the Quayside to protect against high 

river levels. 

The University of 
Northumbria 
SUDS 

B(1) Retro-fit SUDS at The University of 
Northumbria 

Reduces flood risk, improves water 
quality, increases biodiversity and 
improves ‘sense of wellbeing’ from 
greening of urban areas 

× 

Hodgkin Park 
and Wellfield 
Road SW 

A Separation of combined flows from 
upstream at Wellfield Road improve 
management of storm run-off from 

Reduces flood risk and flows in the 
combined sewer, improves drainage 
for Hodgkin Park and improves 

•

Separation across Hodgkin Park resilience to extreme weather. 

# The Broad Chare storm sewer opportunities has been listed due to its strategic importance, although it has limited benefits in terms of flood risk it has a 
significant benefit in the on-going surface water strategy for Newcastle Upon Tyne, as it facilitates further development and surface water proposals by 
creating a conduit from the north of the city to the River Tyne which significant benefits to opportunity area B. 
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Appendix H 
SUDS an Green Infrastructure 

Buffer Strips 

Vegetation Strips 

Dry Swale 
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Filter Drain and French Drain 

Leaky Dams 

Water Butts and Harvesting Tanks 
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Rain Gardens 

Permeable Paving 

Green Roofs 
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Attenuation Basins 

Detention Ponds 

Roadside Bio-Retention/Planters 
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Appendix I 
FDGiA Preliminary Assessments 
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FCRM Partnership Funding Calculator for Flood and Coastal Erosion Risk Management Grant in Aid (FCRM GiA) 
Version 8 January 2014 

Project Name 
Unique Project Reference 

Newcastle City Strategic Surface Water Study - All Opportunties 

All figures are in 'pounds" (£) 

Figures in Blue to be entered onto MTP 

\z\z 
Key Input cells 

Calculated cells 

SUMMARY: prospect of FCRM GiA funding 

Raw Partnership Funding Score 17% (1) 

External Contribution or saving required to achieve an Adjusted Score of 100% 50,505,819 (2) 

Adjusted Partnership Funding Score (PF) 101% (3) 

PV FCERM GiA towards the up-front costs of this scheme (PV Cost for Approval) 10,000,000 (4) 

LA (5) 

50 (7) 

234,500,000 (8) 

(9) 
(10) 
(11) 

(12) 
(13) 

(14) 
(15) 
(16) 
(17) 
(18) 

Scheme Benefit to Cost Ratio: 
Effective return to taxpayer: 

Effective return to area: 

3.02 to 1 
23.45 to 1 

4.60 to 1 

Cell (2) shows the minimum amount of contributions and/or reductions in scheme 

cost that are required to raise the Adjusted PF Score to at least 100%. Further 

increases on this will improve this scheme's chances of an FCRM GiA allocation in 

the desired year. Planned savings and contributions should be entered into 

cells(9,10,12) and cells(14-17). See NOTE below. 

Yes (6) 

Is evidence available that a Strategic Approach has been taken, and 

that double counting of benefits has been avoided ? 

All costs and benefits must be on a Present Value (PV) Whole-

Life basis over the Duration of Benefits period. Where 

Contributions are identified these should also be on a Present 

Value basis. 

The total value of any necessary contributions will depend on whether 

maintenance (ongoing costs) is funded through revenue FCRM GiA, or by other 

means. 
NOTE: This scheme is to be maintained by an RMA other than the EA (ref cell 5). 

Capital FCRM GiA will fund the appropriate share of the up-front costs (cell 11) 

with any shortfall needing to be paid for via contributions identified in cells(14-17). 

Future ongoing costs (cell 12) and any contriubutions towards them are a matter 

for local agreement by the RMA and should NOT be included in cells(14-17). It is 

recommended that the RMA takes the opportunities created during scheme 

development to separately secure contributions towards future ongoing costs 

(cell12). 

1. Scheme details 

Risk Management Authority type of asset maintainer 

Duration of Benefits (years) 

PV Whole-Life Benefits: 

PV Costs 

PV Appraisal Costs 

PV design & Construction Costs 

Sub Total - PV Cost for Approval (appraisal,design,construction) 

PV Post-Construction Costs 

PV Total Whole-Life Costs: 

PV Contributions secured to date 

PV Local Levy secured to date 

PV Public Contributions secured to date 

PV Private Contributions secured to date 

PV Funding from other Environment Agency functions/sources secured to date 

PV Total Contributions secured to date 

61,000,000 
61,000,000 

16,600,000 
77,600,000 

0 
25,500,000 
25,500,000 

0 
51,000,000 

2. Qualifying benefits under Outcome Measure 2: households better protected against flood risk 

Number of households in: Before After Change due to scheme 

20% most deprived areas 

21-40% most deprived areas 

60% least deprived areas 

20 55 41 

25 136 61 

56 123 63 

-9 -11 -5 

24 -13 -1 

7 -9 -27 

11 44 36 

49 123 60 

63 114 36 

At: Moderate Significant Very Moderate Significant Very Moderate Significant Very 

risk risk significant risk risk significant risk risk significant 

risk risk risk 

Annual damages avoided, compared with a household at low risk 150 600 1,350 

Change in household damages, in: Per year Over lifetime of scheme Qual. benefits (discounted) 

20% most deprived areas -£ 14,700 

-£ 5,550 

-£ 40,800 

OM2 (20%) 

21-40% most deprived areas 

-£ 735,000 

-£ 277,500 

-£ 2,040,000 

OM2 (21-40%) 

60% least deprived areas OM2 (60%) 

£ 362,981 

£ 137,044 

£ 1,007,457 

3. Qualifying benefits under Outcome Measure 3: households better protected against coastal erosion 

Number of households in: 
- -

- -

- -

Before Damages per household avoided: 
20% most deprived areas Annual damages avoided 

21-40% most deprived areas Loss expected in 

£ 6,000 £ 6,000 

50 20 

£ 1,184 £ 3,015 

years 

60% least deprived areas Present value of Year 1 loss (i.e. first year damages, 

Long-term Medium-term discounted based on when loss is expected) Long-term Medium-term 

loss loss loss loss 

Change in household damages, in: Year 1 loss avoided: Over lifetime of scheme: Qual. benefits (discounted): 

20% most deprived areas £ -

£ -

£ -

OM3 (20%) 

21-40% most deprived areas 

£ -

£ -

£ -

OM3 (21-40%) 

60% least deprived areas OM3 (60%) 

£ -

£ -

£ -

4. Qualifying benefits under Outcome Measure 4: statutory environmental obligations met 

Payments under: Assumed benefits per unit: Qual. benefits (discounted): 

OM4a 0.00 
0.00 
0.00 

Hectares of net water-dependent habitat created £ 15,000 
£ 50,000 
£ 80,000 

OM4a 
OM4b Hectares of net intertidal habitat created OM4b 
OM4c Kilometres of protected river improved OM4c 

OM4 

£ -
£ -
£ -

£ -

OM1 £ 232,992,519 5.56 
OM2 20% most £ 362,981 45.0 

21-40% £ 137,044 30.0 
Least 60% £ 1,007,457 20.0 

OM3 20% most £ - 45.0 
21-40% £ - 30.0 

Least 60% £ - 20.0 
OM4 £ - 100.0 
Total £ 234,500,000 

5. Qualifying benefits arising from the overall scheme, for entry into the Medium-Term Plan 

OM, deprivation: Qual. benefits: Payment rate: FCRM GiA contribution: 
p in the £1 £ 12,944,029 

£ 163,341 
£ 41,113 
£ 201,491 
£ -
£ -
£ -
£ -

£ 13,349,975 Maximum for Outcomes delivered 

Sensitivity Testing. It is important that users of this calculator appreciate the implications on funding from changes to input data which may become necessary as the project develops and better information is available. Five typical tests are 

provided below. Users should consider how appropriate these are to their project, what other tests may be appropriate and how best to use the information with all those that may be involved in the project. 

As scenario above 

Sensitivity 1 - Change in PV Whole Life Cost (25% increase) 

Sensitivity 2 - Change in OM2 - 50% of households in Very Significant (Before) risk may already be in Significant Risk band 

Sensitivity 3 - Change in OM3 - 50% of households in Medium Term loss (Before) may already be in Long Term loss 

Sensitivity 4 - Increase Duration of Benefits by 25% 

Sensitivity 5 - Reduce Duration of Benefits by 25% 

Raw Score Contribution for 

100% Score 

(£k) 

17% 50,505,819 

13% 66,008,839 

17% 50,759,131 

17% 50,758,839 

17% 50,758,070 

17% 50,758,223 

END OF WORKSHEET 

Printed: 05/01/2016, 14:24 
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FCRM Partnership Funding Calculator for Flood and Coastal Erosion Risk Management Grant in Aid (FCRM GiA) 
Version 8 January 2014 

Project Name 
Unique Project Reference 

Newcastle City Strategic Surface Water Study - All Opportunties (Plus PLP) 

All figures are in 'pounds" (£) 

Figures in Blue to be entered onto MTP 

\z\z 
Key Input cells 

Calculated cells 

SUMMARY: prospect of FCRM GiA funding 

Raw Partnership Funding Score 47% (1) 

External Contribution or saving required to achieve an Adjusted Score of 100% 35,136,241 (2) 

Adjusted Partnership Funding Score (PF) 101% (3) 

PV FCERM GiA towards the up-front costs of this scheme (PV Cost for Approval) 30,700,000 (4) 

LA (5) 

50 (7) 

701,200,000 (8) 

(9) 
(10) 
(11) 

(12) 
(13) 

(14) 
(15) 
(16) 
(17) 
(18) 

Scheme Benefit to Cost Ratio: 
Effective return to taxpayer: 

Effective return to area: 

8.00 to 1 
22.84 to 1 
19.48 to 1 

Cell (2) shows the minimum amount of contributions and/or reductions in scheme 

cost that are required to raise the Adjusted PF Score to at least 100%. Further 

increases on this will improve this scheme's chances of an FCRM GiA allocation in 

the desired year. Planned savings and contributions should be entered into 

cells(9,10,12) and cells(14-17). See NOTE below. 

Yes (6) 

Is evidence available that a Strategic Approach has been taken, and 

that double counting of benefits has been avoided ? 

All costs and benefits must be on a Present Value (PV) Whole-

Life basis over the Duration of Benefits period. Where 

Contributions are identified these should also be on a Present 

Value basis. 

The total value of any necessary contributions will depend on whether 

maintenance (ongoing costs) is funded through revenue FCRM GiA, or by other 

means. 
NOTE: This scheme is to be maintained by an RMA other than the EA (ref cell 5). 

Capital FCRM GiA will fund the appropriate share of the up-front costs (cell 11) 

with any shortfall needing to be paid for via contributions identified in cells(14-17). 

Future ongoing costs (cell 12) and any contriubutions towards them are a matter 

for local agreement by the RMA and should NOT be included in cells(14-17). It is 

recommended that the RMA takes the opportunities created during scheme 

development to separately secure contributions towards future ongoing costs 

(cell12). 

1. Scheme details 

Risk Management Authority type of asset maintainer 

Duration of Benefits (years) 

PV Whole-Life Benefits: 

PV Costs 

PV Appraisal Costs 

PV design & Construction Costs 

Sub Total - PV Cost for Approval (appraisal,design,construction) 

PV Post-Construction Costs 

PV Total Whole-Life Costs: 

PV Contributions secured to date 

PV Local Levy secured to date 

PV Public Contributions secured to date 

PV Private Contributions secured to date 

PV Funding from other Environment Agency functions/sources secured to date 

PV Total Contributions secured to date 

66,700,000 
66,700,000 

20,900,000 
87,600,000 

0 
18,000,000 
18,000,000 

0 
36,000,000 

2. Qualifying benefits under Outcome Measure 2: households better protected against flood risk 

Number of households in: Before After Change due to scheme 

20% most deprived areas 

21-40% most deprived areas 

60% least deprived areas 

20 55 41 

25 136 61 

56 123 63 

-20 -55 -41 

-25 -136 -61 

-56 -123 -63 

- - -

- - -

- - -

At: Moderate Significant Very Moderate Significant Very Moderate Significant Very 

risk risk significant risk risk significant risk risk significant 

risk risk risk 

Annual damages avoided, compared with a household at low risk 150 600 1,350 

Change in household damages, in: Per year Over lifetime of scheme Qual. benefits (discounted) 

20% most deprived areas -£ 91,350 

-£ 167,700 

-£ 167,250 

OM2 (20%) 

21-40% most deprived areas 

-£ 4,567,500 

-£ 8,385,000 

-£ 8,362,500 

OM2 (21-40%) 

60% least deprived areas OM2 (60%) 

£ 2,255,666 

£ 4,140,944 

£ 4,129,832 

3. Qualifying benefits under Outcome Measure 3: households better protected against coastal erosion 

Number of households in: 
- -

- -

- -

Before Damages per household avoided: 
20% most deprived areas Annual damages avoided 

21-40% most deprived areas Loss expected in 

£ 6,000 £ 6,000 

50 20 

£ 1,184 £ 3,015 

years 

60% least deprived areas Present value of Year 1 loss (i.e. first year damages, 

Long-term Medium-term discounted based on when loss is expected) Long-term Medium-term 

loss loss loss loss 

Change in household damages, in: Year 1 loss avoided: Over lifetime of scheme: Qual. benefits (discounted): 

20% most deprived areas £ -

£ -

£ -

OM3 (20%) 

21-40% most deprived areas 

£ -

£ -

£ -

OM3 (21-40%) 

60% least deprived areas OM3 (60%) 

£ -

£ -

£ -

4. Qualifying benefits under Outcome Measure 4: statutory environmental obligations met 

Payments under: Assumed benefits per unit: Qual. benefits (discounted): 

OM4a 0.00 
0.00 
0.00 

Hectares of net water-dependent habitat created £ 15,000 
£ 50,000 
£ 80,000 

OM4a 
OM4b Hectares of net intertidal habitat created OM4b 
OM4c Kilometres of protected river improved OM4c 

OM4 

£ -
£ -
£ -

£ -

OM1 £ 690,673,558 5.56 
OM2 20% most £ 2,255,666 45.0 

21-40% £ 4,140,944 30.0 
Least 60% £ 4,129,832 20.0 

OM3 20% most £ - 45.0 
21-40% £ - 30.0 

Least 60% £ - 20.0 
OM4 £ - 100.0 
Total £ 701,200,000 

5. Qualifying benefits arising from the overall scheme, for entry into the Medium-Term Plan 

OM, deprivation: Qual. benefits: Payment rate: FCRM GiA contribution: 
p in the £1 £ 38,370,753 

£ 1,015,050 
£ 1,242,283 
£ 825,966 
£ -
£ -
£ -
£ -

£ 41,454,053 Maximum for Outcomes delivered 

Sensitivity Testing. It is important that users of this calculator appreciate the implications on funding from changes to input data which may become necessary as the project develops and better information is available. Five typical tests are 

provided below. Users should consider how appropriate these are to their project, what other tests may be appropriate and how best to use the information with all those that may be involved in the project. 

As scenario above 

Sensitivity 1 - Change in PV Whole Life Cost (25% increase) 

Sensitivity 2 - Change in OM2 - 50% of households in Very Significant (Before) risk may already be in Significant Risk band 

Sensitivity 3 - Change in OM3 - 50% of households in Medium Term loss (Before) may already be in Long Term loss 

Sensitivity 4 - Increase Duration of Benefits by 25% 

Sensitivity 5 - Reduce Duration of Benefits by 25% 

Raw Score Contribution for 

100% Score 

(£k) 

47% 35,136,241 

36% 53,711,733 

44% 37,037,016 

44% 37,036,733 

44% 37,037,645 

44% 37,037,793 

END OF WORKSHEET 

Printed: 05/01/2016, 14:24 
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FCRM Partnership Funding Calculator for Flood and Coastal Erosion Risk Management Grant in Aid (FCRM GiA) 
Version 8 January 2014 

Project Name Newcastle City Strategic Surface Water Study - Opportunity Area A 

Unique Project Reference 

Key 
All figures are in 'pounds" (£) \z\z 

Figures in Blue to be entered onto MTP 

Scheme Benefit to Cost Ratio: 
Effective return to taxpayer: 

45% (1) Effective return to area: 

4,826,638 (2) Cell (2) shows the minimum amount of contributions and/or reductions in scheme 

cost that are required to raise the Adjusted PF Score to at least 100%. Further 
102% (3) increases on this will improve this scheme's chances of an FCRM GiA allocation in 

the desired year. Planned savings and contributions should be entered into 
3,800,000 (4) cells(9,10,12) and cells(14-17). See NOTE below. 

LA (5) 

50 (7) 

126,700,000 (8) 

(9) 
(10) 
(11) 

(12) 
(13) 

(14) 
(15) 
(16) 
(17) 
(18) 

Input cells 

Calculated cells 

SUMMARY: prospect of FCRM GiA funding 

Raw Partnership Funding Score 

External Contribution or saving required to achieve an Adjusted Score of 100% 

Adjusted Partnership Funding Score (PF) 

PV FCERM GiA towards the up-front costs of this scheme (PV Cost for Approval) 

7.97 to 1 
33.34 to 1 
25.34 to 1 

1. Scheme details 

Risk Management Authority type of asset maintainer 

Duration of Benefits (years) 

PV Whole-Life Benefits: 

PV Costs 

PV Appraisal Costs 

PV design & Construction Costs 

Sub Total - PV Cost for Approval (appraisal,design,construction) 

PV Post-Construction Costs 

PV Total Whole-Life Costs: 

PV Contributions secured to date 

PV Local Levy secured to date 

PV Public Contributions secured to date 

PV Private Contributions secured to date 

PV Funding from other Environment Agency functions/sources secured to date 

PV Total Contributions secured to date 

0 
8,800,000 
8,800,000 

7,100,000 
15,900,000 

0 
2,500,000 
2,500,000 

0 
5,000,000 

Yes (6) 

Is evidence available that a Strategic Approach has been taken, and 

that double counting of benefits has been avoided ? 

All costs and benefits must be on a Present Value (PV) Whole-

Life basis over the Duration of Benefits period. Where 

Contributions are identified these should also be on a Present 

Value basis. 

The total value of any necessary contributions will depend on whether 

maintenance (ongoing costs) is funded through revenue FCRM GiA, or by other 

means. 
NOTE: This scheme is to be maintained by an RMA other than the EA (ref cell 5). 

Capital FCRM GiA will fund the appropriate share of the up-front costs (cell 11) 

with any shortfall needing to be paid for via contributions identified in cells(14-17). 

Future ongoing costs (cell 12) and any contriubutions towards them are a matter 

for local agreement by the RMA and should NOT be included in cells(14-17). It is 

recommended that the RMA takes the opportunities created during scheme 

development to separately secure contributions towards future ongoing costs 

(cell12). 

2. Qualifying benefits under Outcome Measure 2: households better protected against flood risk 

Number of households in: Before After Change due to scheme 

20% most deprived areas 

21-40% most deprived areas 

60% least deprived areas 

9 16 22 -1 -8 -7 

0 0 0 

0 0 0 

8 8 15 

At: Moderate Significant Very Moderate Significant Very Moderate Significant Very 

risk risk significant risk risk significant risk risk significant 

risk risk risk 

Annual damages avoided, compared with a household at low risk 150 600 1,350 

Change in household damages, in: Per year Over lifetime of scheme Qual. benefits (discounted) 

20% most deprived areas -£ 14,400 

£ -

£ -

OM2 (20%) 

21-40% most deprived areas 

-£ 720,000 

£ -

£ -

OM2 (21-40%) 

60% least deprived areas OM2 (60%) 

£ 355,573 

£ -

£ -

3. Qualifying benefits under Outcome Measure 3: households better protected against coastal erosion 

Number of households in: 
- -

- -

- -

Before Damages per household avoided: 
20% most deprived areas Annual damages avoided 

21-40% most deprived areas Loss expected in 

£ 6,000 £ 6,000 

50 20 

£ 1,184 £ 3,015 

years 

60% least deprived areas Present value of Year 1 loss (i.e. first year damages, 

Long-term Medium-term discounted based on when loss is expected) Long-term Medium-term 

loss loss loss loss 

Change in household damages, in: Year 1 loss avoided: Over lifetime of scheme: Qual. benefits (discounted): 

20% most deprived areas £ -

£ -

£ -

OM3 (20%) 

21-40% most deprived areas 

£ -

£ -

£ -

OM3 (21-40%) 

60% least deprived areas OM3 (60%) 

£ -

£ -

£ -

4. Qualifying benefits under Outcome Measure 4: statutory environmental obligations met 

Payments under: Assumed benefits per unit: Qual. benefits (discounted): 

OM4a 0.00 
0.00 
0.00 

Hectares of net water-dependent habitat created £ 15,000 
£ 50,000 
£ 80,000 

OM4a 
OM4b Hectares of net intertidal habitat created OM4b 
OM4c Kilometres of protected river improved OM4c 

OM4 

£ -
£ -
£ -

£ -

OM1 £ 126,344,427 5.56 
OM2 20% most £ 355,573 45.0 

21-40% £ - 30.0 
Least 60% £ - 20.0 

OM3 20% most £ - 45.0 
21-40% £ - 30.0 

Least 60% £ - 20.0 
OM4 £ - 100.0 
Total £ 126,700,000 

5. Qualifying benefits arising from the overall scheme, for entry into the Medium-Term Plan 

OM, deprivation: Qual. benefits: Payment rate: FCRM GiA contribution: 
p in the £1 £ 7,019,135 

£ 160,008 
£ -
£ -
£ -
£ -
£ -
£ -

£ 7,179,143 Maximum for Outcomes delivered 

Sensitivity Testing. It is important that users of this calculator appreciate the implications on funding from changes to input data which may become necessary as the project develops and better information is available. Five typical tests are 

provided below. Users should consider how appropriate these are to their project, what other tests may be appropriate and how best to use the information with all those that may be involved in the project. 

As scenario above 

Sensitivity 1 - Change in PV Whole Life Cost (25% increase) 

Sensitivity 2 - Change in OM2 - 50% of households in Very Significant (Before) risk may already be in Significant Risk band 

Sensitivity 3 - Change in OM3 - 50% of households in Medium Term loss (Before) may already be in Long Term loss 

Sensitivity 4 - Increase Duration of Benefits by 25% 

Sensitivity 5 - Reduce Duration of Benefits by 25% 

Raw Score Contribution for 

100% Score 

(£k) 

45% 4,826,638 

35% 7,104,185 

44% 4,904,230 

44% 4,904,185 

44% 4,903,543 

44% 4,903,650 

END OF WORKSHEET 

Printed: 05/01/2016, 14:20 
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FCRM Partnership Funding Calculator for Flood and Coastal Erosion Risk Management Grant in Aid (FCRM GiA) 
Version 8 January 2014 

Project Name Newcastle City Strategic Surface Water Study - Opportunity Area B 

Unique Project Reference 

Key 
All figures are in 'pounds" (£) \z\z 

Figures in Blue to be entered onto MTP 

Scheme Benefit to Cost Ratio: 
Effective return to taxpayer: 

23% (1) Effective return to area: 

15,889,432 (2) Cell (2) shows the minimum amount of contributions and/or reductions in scheme 

cost that are required to raise the Adjusted PF Score to at least 100%. Further 
101% (3) increases on this will improve this scheme's chances of an FCRM GiA allocation in 

the desired year. Planned savings and contributions should be entered into 
4,600,000 (4) cells(9,10,12) and cells(14-17). See NOTE below. 

LA (5) 

50 (7) 

128,300,000 (8) 

(9) 
(10) 
(11) 

(12) 
(13) 

(14) 
(15) 
(16) 
(17) 
(18) 

Input cells 

Calculated cells 

SUMMARY: prospect of FCRM GiA funding 

Raw Partnership Funding Score 

External Contribution or saving required to achieve an Adjusted Score of 100% 

Adjusted Partnership Funding Score (PF) 

PV FCERM GiA towards the up-front costs of this scheme (PV Cost for Approval) 

4.03 to 1 
27.89 to 1 

8.02 to 1 

1. Scheme details 

Risk Management Authority type of asset maintainer 

Duration of Benefits (years) 

PV Whole-Life Benefits: 

PV Costs 

PV Appraisal Costs 

PV design & Construction Costs 

Sub Total - PV Cost for Approval (appraisal,design,construction) 

PV Post-Construction Costs 

PV Total Whole-Life Costs: 

PV Contributions secured to date 

PV Local Levy secured to date 

PV Public Contributions secured to date 

PV Private Contributions secured to date 

PV Funding from other Environment Agency functions/sources secured to date 

PV Total Contributions secured to date 

20,600,000 
20,600,000 

11,200,000 
31,800,000 

0 
8,000,000 
8,000,000 

0 
16,000,000 

Yes (6) 

Is evidence available that a Strategic Approach has been taken, and 

that double counting of benefits has been avoided ? 

All costs and benefits must be on a Present Value (PV) Whole-

Life basis over the Duration of Benefits period. Where 

Contributions are identified these should also be on a Present 

Value basis. 

The total value of any necessary contributions will depend on whether 

maintenance (ongoing costs) is funded through revenue FCRM GiA, or by other 

means. 
NOTE: This scheme is to be maintained by an RMA other than the EA (ref cell 5). 

Capital FCRM GiA will fund the appropriate share of the up-front costs (cell 11) 

with any shortfall needing to be paid for via contributions identified in cells(14-17). 

Future ongoing costs (cell 12) and any contriubutions towards them are a matter 

for local agreement by the RMA and should NOT be included in cells(14-17). It is 

recommended that the RMA takes the opportunities created during scheme 

development to separately secure contributions towards future ongoing costs 

(cell12). 

2. Qualifying benefits under Outcome Measure 2: households better protected against flood risk 

Number of households in: Before After Change due to scheme 

20% most deprived areas 

21-40% most deprived areas 

60% least deprived areas 

- 1 -

14 57 20 

21 52 29 

0 0 0 

-9 -11 -1 

-21 -20 -7 

- 1 -

5 46 19 

- 32 22 

At: Moderate Significant Very Moderate Significant Very Moderate Significant Very 

risk risk significant risk risk significant risk risk significant 

risk risk risk 

Annual damages avoided, compared with a household at low risk 150 600 1,350 

Change in household damages, in: Per year Over lifetime of scheme Qual. benefits (discounted) 

20% most deprived areas £ -

-£ 9,300 

-£ 24,600 

OM2 (20%) 

21-40% most deprived areas 

£ -

-£ 465,000 

-£ 1,230,000 

OM2 (21-40%) 

60% least deprived areas OM2 (60%) 

£ -

£ 229,641 

£ 607,437 

3. Qualifying benefits under Outcome Measure 3: households better protected against coastal erosion 

Number of households in: 
- -

- -

- -

Before Damages per household avoided: 
20% most deprived areas Annual damages avoided 

21-40% most deprived areas Loss expected in 

£ 6,000 £ 6,000 

50 20 

£ 1,184 £ 3,015 

years 

60% least deprived areas Present value of Year 1 loss (i.e. first year damages, 

Long-term Medium-term discounted based on when loss is expected) Long-term Medium-term 

loss loss loss loss 

Change in household damages, in: Year 1 loss avoided: Over lifetime of scheme: Qual. benefits (discounted): 

20% most deprived areas £ -

£ -

£ -

OM3 (20%) 

21-40% most deprived areas 

£ -

£ -

£ -

OM3 (21-40%) 

60% least deprived areas OM3 (60%) 

£ -

£ -

£ -

4. Qualifying benefits under Outcome Measure 4: statutory environmental obligations met 

Payments under: Assumed benefits per unit: Qual. benefits (discounted): 

OM4a 0.00 
0.00 
0.00 

Hectares of net water-dependent habitat created £ 15,000 
£ 50,000 
£ 80,000 

OM4a 
OM4b Hectares of net intertidal habitat created OM4b 
OM4c Kilometres of protected river improved OM4c 

OM4 

£ -
£ -
£ -

£ -

OM1 £ 127,462,922 5.56 
OM2 20% most £ - 45.0 

21-40% £ 229,641 30.0 
Least 60% £ 607,437 20.0 

OM3 20% most £ - 45.0 
21-40% £ - 30.0 

Least 60% £ - 20.0 
OM4 £ - 100.0 
Total £ 128,300,000 

5. Qualifying benefits arising from the overall scheme, for entry into the Medium-Term Plan 

OM, deprivation: Qual. benefits: Payment rate: FCRM GiA contribution: 
p in the £1 £ 7,081,273 

£ -
£ 68,892 
£ 121,487 
£ -
£ -
£ -
£ -

£ 7,271,653 Maximum for Outcomes delivered 

Sensitivity Testing. It is important that users of this calculator appreciate the implications on funding from changes to input data which may become necessary as the project develops and better information is available. Five typical tests are 

provided below. Users should consider how appropriate these are to their project, what other tests may be appropriate and how best to use the information with all those that may be involved in the project. 

As scenario above 

Sensitivity 1 - Change in PV Whole Life Cost (25% increase) 

Sensitivity 2 - Change in OM2 - 50% of households in Very Significant (Before) risk may already be in Significant Risk band 

Sensitivity 3 - Change in OM3 - 50% of households in Medium Term loss (Before) may already be in Long Term loss 

Sensitivity 4 - Increase Duration of Benefits by 25% 

Sensitivity 5 - Reduce Duration of Benefits by 25% 

Raw Score Contribution for 

100% Score 

(£k) 

23% 15,889,432 

18% 21,132,541 

22% 15,982,596 

22% 15,982,541 

22% 15,981,792 

22% 15,981,918 

END OF WORKSHEET 

Printed: 05/01/2016, 14:22 
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FCRM Partnership Funding Calculator for Flood and Coastal Erosion Risk Management Grant in Aid (FCRM GiA) 
Version 8 January 2014 

Project Name Newcastle City Strategic Surface Water Study - Opportunity Area C 

Unique Project Reference 

Key 
All figures are in 'pounds" (£) \z\z 

Figures in Blue to be entered onto MTP 

Scheme Benefit to Cost Ratio: 
Effective return to taxpayer: 

18% (1) Effective return to area: 

24,188,531 (2) Cell (2) shows the minimum amount of contributions and/or reductions in scheme 

cost that are required to raise the Adjusted PF Score to at least 100%. Further 
103% (3) increases on this will improve this scheme's chances of an FCRM GiA allocation in 

the desired year. Planned savings and contributions should be entered into 
4,600,000 (4) cells(9,10,12) and cells(14-17). See NOTE below. 

LA (5) 

50 (7) 

118,900,000 (8) 

(9) 
(10) 
(11) 

(12) 
(13) 

(14) 
(15) 
(16) 
(17) 
(18) 

Input cells 

Calculated cells 

SUMMARY: prospect of FCRM GiA funding 

Raw Partnership Funding Score 

External Contribution or saving required to achieve an Adjusted Score of 100% 

Adjusted Partnership Funding Score (PF) 

PV FCERM GiA towards the up-front costs of this scheme (PV Cost for Approval) 

3.24 to 1 
25.85 to 1 

4.76 to 1 

1. Scheme details 

Risk Management Authority type of asset maintainer 

Duration of Benefits (years) 

PV Whole-Life Benefits: 

PV Costs 

PV Appraisal Costs 

PV design & Construction Costs 

Sub Total - PV Cost for Approval (appraisal,design,construction) 

PV Post-Construction Costs 

PV Total Whole-Life Costs: 

PV Contributions secured to date 

PV Local Levy secured to date 

PV Public Contributions secured to date 

PV Private Contributions secured to date 

PV Funding from other Environment Agency functions/sources secured to date 

PV Total Contributions secured to date 

29,600,000 
29,600,000 

7,100,000 
36,700,000 

0 
12,500,000 
12,500,000 

0 
25,000,000 

Yes (6) 

Is evidence available that a Strategic Approach has been taken, and 

that double counting of benefits has been avoided ? 

All costs and benefits must be on a Present Value (PV) Whole-

Life basis over the Duration of Benefits period. Where 

Contributions are identified these should also be on a Present 

Value basis. 

The total value of any necessary contributions will depend on whether 

maintenance (ongoing costs) is funded through revenue FCRM GiA, or by other 

means. 
NOTE: This scheme is to be maintained by an RMA other than the EA (ref cell 5). 

Capital FCRM GiA will fund the appropriate share of the up-front costs (cell 11) 

with any shortfall needing to be paid for via contributions identified in cells(14-17). 

Future ongoing costs (cell 12) and any contriubutions towards them are a matter 

for local agreement by the RMA and should NOT be included in cells(14-17). It is 

recommended that the RMA takes the opportunities created during scheme 

development to separately secure contributions towards future ongoing costs 

(cell12). 

2. Qualifying benefits under Outcome Measure 2: households better protected against flood risk 

Number of households in: Before After Change due to scheme 

20% most deprived areas 

21-40% most deprived areas 

60% least deprived areas 

6 9 14 

8 48 36 

2 4 2 

0 -2 -1 

7 -5 -8 

1 1 -1 

6 7 13 

15 43 28 

3 5 1 

At: Moderate Significant Very Moderate Significant Very Moderate Significant Very 

risk risk significant risk risk significant risk risk significant 

risk risk risk 

Annual damages avoided, compared with a household at low risk 150 600 1,350 

Change in household damages, in: Per year Over lifetime of scheme Qual. benefits (discounted) 

20% most deprived areas -£ 2,550 

-£ 12,750 

-£ 600 

OM2 (20%) 

21-40% most deprived areas 

-£ 127,500 

-£ 637,500 

-£ 30,000 

OM2 (21-40%) 

60% least deprived areas OM2 (60%) 

£ 62,966 

£ 314,830 

£ 14,816 

3. Qualifying benefits under Outcome Measure 3: households better protected against coastal erosion 

Number of households in: 
- -

- -

- -

Before Damages per household avoided: 
20% most deprived areas Annual damages avoided 

21-40% most deprived areas Loss expected in 

£ 6,000 £ 6,000 

50 20 

£ 1,184 £ 3,015 

years 

60% least deprived areas Present value of Year 1 loss (i.e. first year damages, 

Long-term Medium-term discounted based on when loss is expected) Long-term Medium-term 

loss loss loss loss 

Change in household damages, in: Year 1 loss avoided: Over lifetime of scheme: Qual. benefits (discounted): 

20% most deprived areas £ -

£ -

£ -

OM3 (20%) 

21-40% most deprived areas 

£ -

£ -

£ -

OM3 (21-40%) 

60% least deprived areas OM3 (60%) 

£ -

£ -

£ -

4. Qualifying benefits under Outcome Measure 4: statutory environmental obligations met 

Payments under: Assumed benefits per unit: Qual. benefits (discounted): 

OM4a 0.00 
0.00 
0.00 

Hectares of net water-dependent habitat created £ 15,000 
£ 50,000 
£ 80,000 

OM4a 
OM4b Hectares of net intertidal habitat created OM4b 
OM4c Kilometres of protected river improved OM4c 

OM4 

£ -
£ -
£ -

£ -

OM1 £ 118,507,388 5.56 
OM2 20% most £ 62,966 45.0 

21-40% £ 314,830 30.0 
Least 60% £ 14,816 20.0 

OM3 20% most £ - 45.0 
21-40% £ - 30.0 

Least 60% £ - 20.0 
OM4 £ - 100.0 
Total £ 118,900,000 

5. Qualifying benefits arising from the overall scheme, for entry into the Medium-Term Plan 

OM, deprivation: Qual. benefits: Payment rate: FCRM GiA contribution: 
p in the £1 £ 6,583,744 

£ 28,335 
£ 94,449 
£ 2,963 
£ -
£ -
£ -
£ -

£ 6,709,491 Maximum for Outcomes delivered 

Sensitivity Testing. It is important that users of this calculator appreciate the implications on funding from changes to input data which may become necessary as the project develops and better information is available. Five typical tests are 

provided below. Users should consider how appropriate these are to their project, what other tests may be appropriate and how best to use the information with all those that may be involved in the project. 

As scenario above 

Sensitivity 1 - Change in PV Whole Life Cost (25% increase) 

Sensitivity 2 - Change in OM2 - 50% of households in Very Significant (Before) risk may already be in Significant Risk band 

Sensitivity 3 - Change in OM3 - 50% of households in Medium Term loss (Before) may already be in Long Term loss 

Sensitivity 4 - Increase Duration of Benefits by 25% 

Sensitivity 5 - Reduce Duration of Benefits by 25% 

Raw Score Contribution for 

100% Score 

(£k) 

18% 24,188,531 

14% 31,672,275 

18% 24,272,384 

18% 24,272,275 

18% 24,271,309 

18% 24,271,466 

END OF WORKSHEET 

Printed: 05/01/2016, 14:23 
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l~I II 

FCRM Partnership Funding Calculator for Flood and Coastal Erosion Risk Management Grant in Aid (FCRM GiA) 
Version 8 January 2014 

Project Name Newcastle City Strategic Surface Water Study - Opportunity Area E 

Unique Project Reference 

Key 
All figures are in 'pounds" (£) \z\z 

Figures in Blue to be entered onto MTP 

Scheme Benefit to Cost Ratio: 
Effective return to taxpayer: 

39% (1) Effective return to area: 

5,691,645 (2) Cell (2) shows the minimum amount of contributions and/or reductions in scheme 

cost that are required to raise the Adjusted PF Score to at least 100%. Further 
103% (3) increases on this will improve this scheme's chances of an FCRM GiA allocation in 

the desired year. Planned savings and contributions should be entered into 
3,400,000 (4) cells(9,10,12) and cells(14-17). See NOTE below. 

LA (5) 

50 (7) 

115,300,000 (8) 

(9) 
(10) 
(11) 

(12) 
(13) 

(14) 
(15) 
(16) 
(17) 
(18) 

Input cells 

Calculated cells 

SUMMARY: prospect of FCRM GiA funding 

Raw Partnership Funding Score 

External Contribution or saving required to achieve an Adjusted Score of 100% 

Adjusted Partnership Funding Score (PF) 

PV FCERM GiA towards the up-front costs of this scheme (PV Cost for Approval) 

6.99 to 1 
33.91 to 1 
19.22 to 1 

1. Scheme details 

Risk Management Authority type of asset maintainer 

Duration of Benefits (years) 

PV Whole-Life Benefits: 

PV Costs 

PV Appraisal Costs 

PV design & Construction Costs 

Sub Total - PV Cost for Approval (appraisal,design,construction) 

PV Post-Construction Costs 

PV Total Whole-Life Costs: 

PV Contributions secured to date 

PV Local Levy secured to date 

PV Public Contributions secured to date 

PV Private Contributions secured to date 

PV Funding from other Environment Agency functions/sources secured to date 

PV Total Contributions secured to date 

9,400,000 
9,400,000 

7,100,000 
16,500,000 

0 
3,000,000 
3,000,000 

0 
6,000,000 

Yes (6) 

Is evidence available that a Strategic Approach has been taken, and 

that double counting of benefits has been avoided ? 

All costs and benefits must be on a Present Value (PV) Whole-

Life basis over the Duration of Benefits period. Where 

Contributions are identified these should also be on a Present 

Value basis. 

The total value of any necessary contributions will depend on whether 

maintenance (ongoing costs) is funded through revenue FCRM GiA, or by other 

means. 
NOTE: This scheme is to be maintained by an RMA other than the EA (ref cell 5). 

Capital FCRM GiA will fund the appropriate share of the up-front costs (cell 11) 

with any shortfall needing to be paid for via contributions identified in cells(14-17). 

Future ongoing costs (cell 12) and any contriubutions towards them are a matter 

for local agreement by the RMA and should NOT be included in cells(14-17). It is 

recommended that the RMA takes the opportunities created during scheme 

development to separately secure contributions towards future ongoing costs 

(cell12). 

2. Qualifying benefits under Outcome Measure 2: households better protected against flood risk 

Number of households in: Before After Change due to scheme 

20% most deprived areas 

21-40% most deprived areas 

60% least deprived areas 

- - -

- - -

25 53 30 

0 0 0 

0 0 0 

-10 -19 -12 

- - -

- - -

15 34 18 

At: Moderate Significant Very Moderate Significant Very Moderate Significant Very 

risk risk significant risk risk significant risk risk significant 

risk risk risk 

Annual damages avoided, compared with a household at low risk 150 600 1,350 

Change in household damages, in: Per year Over lifetime of scheme Qual. benefits (discounted) 

20% most deprived areas £ -

£ -

-£ 29,100 

OM2 (20%) 

21-40% most deprived areas 

£ -

£ -

-£ 1,455,000 

OM2 (21-40%) 

60% least deprived areas OM2 (60%) 

£ -

£ -

£ 718,554 

3. Qualifying benefits under Outcome Measure 3: households better protected against coastal erosion 

Number of households in: 
- -

- -

- -

Before Damages per household avoided: 
20% most deprived areas Annual damages avoided 

21-40% most deprived areas Loss expected in 

£ 6,000 £ 6,000 

50 20 

£ 1,184 £ 3,015 

years 

60% least deprived areas Present value of Year 1 loss (i.e. first year damages, 

Long-term Medium-term discounted based on when loss is expected) Long-term Medium-term 

loss loss loss loss 

Change in household damages, in: Year 1 loss avoided: Over lifetime of scheme: Qual. benefits (discounted): 

20% most deprived areas £ -

£ -

£ -

OM3 (20%) 

21-40% most deprived areas 

£ -

£ -

£ -

OM3 (21-40%) 

60% least deprived areas OM3 (60%) 

£ -

£ -

£ -

4. Qualifying benefits under Outcome Measure 4: statutory environmental obligations met 

Payments under: Assumed benefits per unit: Qual. benefits (discounted): 

OM4a 0.00 
0.00 
0.00 

Hectares of net water-dependent habitat created £ 15,000 
£ 50,000 
£ 80,000 

OM4a 
OM4b Hectares of net intertidal habitat created OM4b 
OM4c Kilometres of protected river improved OM4c 

OM4 

£ -
£ -
£ -

£ -

OM1 £ 114,581,446 5.56 
OM2 20% most £ - 45.0 

21-40% £ - 30.0 
Least 60% £ 718,554 20.0 

OM3 20% most £ - 45.0 
21-40% £ - 30.0 

Least 60% £ - 20.0 
OM4 £ - 100.0 
Total £ 115,300,000 

5. Qualifying benefits arising from the overall scheme, for entry into the Medium-Term Plan 

OM, deprivation: Qual. benefits: Payment rate: FCRM GiA contribution: 
p in the £1 £ 6,365,636 

£ -
£ -
£ 143,711 
£ -
£ -
£ -
£ -

£ 6,509,347 Maximum for Outcomes delivered 

Sensitivity Testing. It is important that users of this calculator appreciate the implications on funding from changes to input data which may become necessary as the project develops and better information is available. Five typical tests are 

provided below. Users should consider how appropriate these are to their project, what other tests may be appropriate and how best to use the information with all those that may be involved in the project. 

As scenario above 

Sensitivity 1 - Change in PV Whole Life Cost (25% increase) 

Sensitivity 2 - Change in OM2 - 50% of households in Very Significant (Before) risk may already be in Significant Risk band 

Sensitivity 3 - Change in OM3 - 50% of households in Medium Term loss (Before) may already be in Long Term loss 

Sensitivity 4 - Increase Duration of Benefits by 25% 

Sensitivity 5 - Reduce Duration of Benefits by 25% 

Raw Score Contribution for 

100% Score 

(£k) 

39% 5,691,645 

31% 8,100,715 

39% 5,750,738 

39% 5,750,715 

39% 5,750,033 

39% 5,750,144 

END OF WORKSHEET 

Printed: 05/01/2016, 14:23 



           

 
                       
 

   

  
     

 

I2 © Amec Foster Wheeler Environment & Infrastructure UK Limited 

April 2016 
Doc Ref. 33634/F/001 



              

 
 

 

   

  
     

   
    

  

J1 © Amec Foster Wheeler Environment & Infrastructure UK Limited 

Appendix J 
Breakdown of Opportunities Costs 

April 2016 
Doc Ref. 33634/F/001 



Newcastle  ity Strategic Surface Water Management Plan 

Opportunity Area A - Scotswood and Benwell 

 aptial Work Package Quantities 
Total  apital 

 ost 
Maintenace Requirements Quantities 

Annual 

Maintenace 

 osts 

Source of  osts 

Surface water sepration on 

 ellfield Road 

Civils  orks 
£2,000,000 £0 

N L Tyneside Sustainable Sewerahe Study 2012 

Work Package Total £2,000,000 £0 

Natural flood management on 

Scotswood Embankment 

Design Costs at 15% Captial Cost 

£11,772.24 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS-

Summary of Evidence (Report - SC080039/39), DEFRA/EA 

Creation of field margins 
£1,000 per site £1,000 £0 

Natural  ater Retention Measures (http://nwrm.eu/measures-

catalogue) 

8 nr 3m wide And 500m in length buffer 

strips 
£568 per Ha £682 

Maintenance of buffer strip 
£106 per Ha £127 

Natural  ater Retention Measures (http://nwrm.eu/measures-

catalogue) 

Loss of Revenue £100 per Ha £120 Natural  ater Retention Measures (http://nwrm.eu/measures-

8nr 500m long planted section 
£15 per M £60,000 

Maintenance of hedge rows 
£1 per M £4,000 

Natural  ater Retention Measures (http://nwrm.eu/measures-

catalogue) 

Retaining Earth  all 4m wide, 1.0m high 

and 1400m long £6 3
per M £16,800 £0 

N L cost database 

Work Package Total £90,254 £4,247 

Benwell SUDS of Schools 

retrofit undertaken at 6 sites 

Design Costs at 15% Captial Cost 

£132,685.05 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS-

Summary of Evidence (Report - SC080039/39), DEFRA/EA 

2
8,610m  of permeable paving of 

approximatley 0.5m depth of storage 

media pers site 

£54 2
per M £464,940 

Maintenance of permeable 

paving £1 3
per M £4,305 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS-

Summary of Evidence (Report - SC080039/39), DEFRA/EA 

2
2,483m  of rainwater Harvesting ( ater 

butts or advanced R H) per site £9 2
per M £22,347 

R H maintenance 

£250 per site £1,500 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS-

Summary of Evidence (Report - SC080039/39), DEFRA/EA 

2
4,967m  of rain gardens or green roofs 

per site £80 2
per M £397,280 

rain garden of green roof 

maintenace £170 per site £1,020 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS-

Summary of Evidence (Report - SC080039/39), DEFRA/EA 

Work Package Total £1,017,252 £6,825 

Natural flood management on 

Hodgkin Park 

Design Costs at 15% Captial Cost 

£11,547.24 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS-

Summary of Evidence (Report - SC080039/39), DEFRA/EA 

Creation of field margins £1,000 per site £1,000 £0 Natural  ater Retention Measures (http://nwrm.eu/measures-

8 nr 3m wide And 500m in length buffer 

strips 
£568 per Ha £682 

Maintenance of buffer strip 
£106 per Ha £127 

Natural  ater Retention Measures (http://nwrm.eu/measures-

catalogue) 

Retaining Earth  all 2m wide, 1.0m high 

and 240m long £6 3
per M £1,440 £0 

N L cost database 

8 nr Infiltration trench 1m wide, 1 m 

deep and 140 in length 
£99 per M £13,860 

maintenace of infiltration trench 
£1 2

per M £140 

Loss of Revenue £100 per Ha £120 Natural  ater Retention Measures (http://nwrm.eu/measures-

8nr 500m long planted section 
£15 per M £60,000 

Maintenance of hedge rows 
£1 per M £4,000 

Natural  ater Retention Measures (http://nwrm.eu/measures-

catalogue) 

Work Package Total £88,529 £4,387 

Scotswood Road SUDS Design Costs at 15% Captial Cost 

£186,165.00 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS-

Summary of Evidence (Report - SC080039/39), DEFRA/EA 

Floodwall 1400m in length £500 per M £700,000 £0 Value estimated from best engineering judgement 

Dry swalr structure 1400m in length and 

2m width £150 2
per M £420,000 

Maintenance of swale 

£350 per site £350 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS-

Summary of Evidence (Report - SC080039/39), DEFRA/EA 

100m of 600mm surface water sewer 
£1,211 per M £121,100 £0 

N L Tyneside Sustainable Sewerahe Study 2012 

Work Package Total £1,427,265 £350 

Opportunitry Total £4,623,300 £15,809 



Newcastle  ity Strategic Surface Water Management Plan 

Opportunity Area B - Nuns Moor and Hunters Moor 

Work Package Quantities 
Total  apital 

 ost 
Maintenace Requirements Quantities 

Annual 

Maintenace 

 osts 

Source of  osts 

Broad Chare storm se er 

option 

Civils  orks 
£2,111,926 £0 

NWL Tyneside Sustainable Se erahe Study 2012 

Work Package Total £2,111,926 £0 

Natural flood management on 

Nuns Moor 

Design Costs at 15% Captial Cost 
£27,241.15 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

Creation of field margins 
£1,000 per site £1,000 £0 

Natural Water Retention Measures (http://n rm.eu/measures-catalogue) 

9 nr 3m  ide And 138m in length buffer 

strips 
£568 per Ha £212 

Maintenance of buffer strip 
£106 per Ha £39 

Natural Water Retention Measures (http://n rm.eu/measures-catalogue) 

Loss of Revenue £100 per Ha £37 Natural Water Retention Measures (http://n rm.eu/measures-catalogue) 

9nr 138m long planted section 
£15 per M £18,630 

Maintenance of hedge ro s 
£1 per M £1,242 

Natural Water Retention Measures (http://n rm.eu/measures-catalogue) 

3
2 nr Detention basin 3000m  in volume 

£20 3
per M £120,000 

Maintenance of basin 

£1 3
per M £6,000 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

Dry s ale structure 530m in length and 

5m  idth and 1m deep £15 2
per M £39,750 

Maintenance of s ale 

£350 per site £350 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

Retaining Earth Wall 2m  ide, 1.0m high 

and 336m long £6 3
per M £2,016 

NWL cost database 

Work Package Total £208,849 £7,669 

Natural flood management on 

Hunters Moor 

Design Costs at 15% Captial Cost 
£198,709.48 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

Creation of field margins 
£1,000 per site £1,000 £0 

Natural Water Retention Measures (http://n rm.eu/measures-catalogue) 

5 nr 3m  ide And 271m in length buffer 

strips 
£568 per Ha £231 

Maintenance of buffer strip 
£106 per Ha £43 

Natural Water Retention Measures (http://n rm.eu/measures-catalogue) 

Loss of Revenue £100 per Ha £41 Natural Water Retention Measures (http://n rm.eu/measures-catalogue) 

5nr 271m long planted section 
£15 per M £20,325 

Maintenance of hedge ro s 
£1 per M £1,355 

Natural Water Retention Measures (http://n rm.eu/measures-catalogue) 

3
3 nr Detention basin 5000m  in volume 

£20 3
per M £300,000 

Maintenance of basin 

£1 3
per M £15,000 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

3
2000m  storm cell tank £500 3

per M £1,000,000 £0 Value estimated from best engineering judgement 

Retaining Earth Wall 2m  ide, 1.0m high 

and 529m long £6 3
per M £3,174 

NWL cost database 

Work Package Total £1,523,439 £16,439 

Retrofitting SUDS at RVI Design Costs at 15% Captial Cost 

£408,692.55 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

2
13,786m  of Permeable paving of 

approximatley 0.5m depth of storage 

media per site 

£54 2
per M £744,444 

Maintenance of permeable 

paving £1 3
per M £6,893 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

2
11,717m  of Rain ater Harvesting 

(Water butts or advanced RWH) as 

assume 5 sites 

£9 2
per M £105,453 

RWH maintenance 

£250 per site £1,250 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

2
23,434m  of green roofs or rain gardens 

at assume 5 sites 
£80 2

per M £1,874,720 
rain garden of green roof 

maintenace 
£170 per site £850 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

Work Package Total £3,133,310 £8,993 

Retrofitting SUDS at Ne castle 

University 

Design Costs at 15% Captial Cost 

£361,322.85 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 



2
9,196m  of Permeable paving of 

approximatley 0.5m depth of storage 

media pers site 

£54 2
per M £496,584 

Maintenance of permeable 

paving £1 3
per M £4,598 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

2
11,315m  of Rain ater Harvesting 

(Water butts or advanced RWH) at 10 

sites 

£9 2
per M £101,835 

RWH maintenance 

£250 per site £2,500 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

2
22,630m  of green roofs or rain gardens 

at 10 sites 
£80 2

per M £1,810,400 
rain garden of green roof 

maintenace 
£170 per site £1,700 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

NWL Tyneside Sustainable Se erahe Study 2012600m of 900mm ne  storm se er to 

connect university to Broad Chare storm 

se er. 

£1,211 per M £726,600 £0 

Work Package Total £3,496,742 £8,798 

Retrofitting SUDS at Civic 

Centre 

Design Costs at 15% Captial Cost 

£95,167.35 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

2
5,374m  of Permeable paving of 

approximatley 0.5m depth of storage 

media pers site 

£54 2
per M £290,196 

Maintenance of permeable 

paving £1 3
per M £2,687 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

2
2,037m  of Rain ater Harvesting (Water 

butts or advanced RWH) at 1 site £9 2
per M £18,333 

RWH maintenance 

£250 per site £250 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

2
4,074m  of rain gardens of green roofs at 

1 site 
£80 2

per M £325,920 
rain garden of green roof 

maintenace 
£170 per site £170 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

Work Package Total £729,616 £3,107 

Retrofitting SUDS at Holland 

Park Industrial Estate 

Design Costs at 15% Captial Cost 

£94,776.30 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

2
4,561m  of Permeable paving of 

approximatley 0.5m depth of storage 

media pers site 

£54 2
per M £246,294 

Maintenance of permeable 

paving £1 3
per M £2,281 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

2
4,332m  of Rain ater Harvesting (Water 

butts or advanced RWH) to 10 sites £9 2
per M £38,988 

RWH maintenance 

£250 per site £2,500 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

2
4,332m  of rain gardens of green roofs to 

10 sites 
£80 2

per M £346,560 
rain garden of green roof 

maintenace 
£170 per site £1,700 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

Work Package Total £726,618 £6,481 

Retrofitting SUDS at 

University/RVI Student 

Accommodation 

Design Costs at 15% Captial Cost 

£302,138.40 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

2
13,6160m  of Permeable paving of 

approximatley 0.5m depth of storage 

media pers site 

£54 2
per M £735,264 

Maintenance of permeable 

paving £1 3
per M £6,808 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

2
7,568m  of Rain ater Harvesting (Water 

butts or advanced RWH) to 10 sites £9 2
per M £68,112 

RWH maintenance 

£250 per site £2,500 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

2
15,136m  of rain gardens of green roofs 

to 10 sites 
£80 2

per M £1,210,880 
rain garden of green roof 

maintenace 
£170 per site £1,700 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

Work Package Total £2,316,394 £11,008 

Greening of residential area at 

Wingrove at 118 properties 

Design Costs at 15% Captial Cost 
£45,135.00 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

Basic Rain ater Harvesting (Water butts) 

covering 30m2 of roof area £45 2
per M £159,300 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

Rain gardens or green roofs covering 

15m2 of garden/roof 
£80 2

per M £141,600 

£346,035 

£0 
Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

Work Package Total £0 

Greening of residential area at 

Spital Tongues at 60 properties 

Design Costs at 15% Captial Cost 
£22,950.00 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 



Basic Rain ater Harvesting (Water butts) 

covering 30m2 of roof area £45 2
per M £81,000 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

Rain gardens or green roofs covering 

15m2 of garden/roof 
£80 2

per M £72,000 

£175,950 

£0 

£0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

Work Package Total 

Design Costs at 15% Captial Cost 
£3,656.25 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

High ay Improvement on 

Brighton Grove and Ponteland 

Road 

Dry s ale structure 650m in length and 

2.5m  idth and 0.5m deep £15 2
per M £24,375 

Maintenance of s ale 

£350 per site £350 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

Work Package Total £28,031 £350 

Opportunitry Total £14,067,295 £48,729 



Newcastle  ity Strategic Surface Water Management Plan 

Opportunity Area   - St James Boulavard and Eldon Square 

 aptial Work Package Quantities 
Total  apital 

 ost 
Maintenace Requirements Quantities 

Annual 

Maintenace 

 osts 

Source of  osts 

Nuns Moor and St James 

Boulavard 

Civils  orks - separation on Studley 

Terrace 
£5,006,019 £0 

Mott MacDonald Feasibility study 

Civils works - Arthurs Hill and  estgate 

Road 
£3,228,383 £0 

Mott MacDonald Feasibility study 

Civils works - outfall to River Tyne via St 

james Boulavard 
£2,492,641 £0 

Mott MacDonald Feasibility study 

Work Package Total 
£10,727,043 £0 

Greening of residential area at 

 ingrove at 500 properties 

Design Costs at 15% Captial Cost 

£191,250.00 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS-

Summary of Evidence (Report - SC080039/39), DEFRA/EA 

Basic Rainwater Harvesting ( ater butts) 

covering 30m2 of roof area £45 2
per M £675,000 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS-

Summary of Evidence (Report - SC080039/39), DEFRA/EA 

Rain gardens or green roofs covering 

15m2 of garden/roof 
£80 2

per M £600,000 

£3,031,325 

£4,497,575 

£0 

£0 

£0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS-

Summary of Evidence (Report - SC080039/39), DEFRA/EA 

Mott MacDonald Feasibility studyCivils  orks - separation of Nuns Noor 

and  ingrove 

Work Package Total 

Flood protection at Eldon 

Square 

Design Costs at 15% Captial Cost 

£63,000.00 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS-

Summary of Evidence (Report - SC080039/39), DEFRA/EA 

Floodwall 300m in length £500 per M £150,000 £0 Value estimated from best engineering judgement 

Civils works - 90m of 1200mm dia 

combined sewer on Newgate Street £3,000 2
per M £270,000 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS-

Summary of Evidence (Report - SC080039/39), DEFRA/EA 

Work Package Total £483,000 £0 

Opportunitry Total £15,707,618 £0 



Newcastle  ity Strategic Surface Water Management Plan 

Opportunity Area E - Town Moor 

Work Package Quantities 
Total  apital 

 ost 
Maintenace Requirements Quantities 

Annual 

Maintenace 

 osts 

Source of  osts 

Broad Chare storm se er 

option 

Civils  orks 
£2,111,926 £0 

NWL Tyneside Sustainable Se erage Study 2012 

Work Package Total £2,111,926 £0 

Natural flood management on 

To n Moor 

Design Costs at 15% Captial Cost 
£31,568.10 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

Creation of field margins 
£1,000 per site £1,000 £0 

Natural Water Retention Measures (http://n rm.eu/measures-catalogue) 

10 nr 3m  ide And 1000m in length 

buffer strips 
£568 per Ha £1,704 

Maintenance of buffer strip 
£106 per Ha £318 

Natural Water Retention Measures (http://n rm.eu/measures-catalogue) 

Loss of Revenue £100 per Ha £300 Natural Water Retention Measures (http://n rm.eu/measures-catalogue) 

10nr 1000m long planted section 
£15 per M £150,000 

Maintenance of hedge ro s 
£1 per M £10,000 

Natural Water Retention Measures (http://n rm.eu/measures-catalogue) 

Dry s ale structure 770m in length and 

5m  idth and 0.5m deep £15 2
per M £57,750 

Maintenance of s ale 

£350 per site £350 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

Work Package Total £242,022 £10,968 

Retrofitting SUDS at RGS Design Costs at 15% Captial Cost 

£19,125.00 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

2
1nr 1000m  of Permeable paving of 

approximatley 0.5m depth of storage 

media per site 

£54 2
per M £54,000 

Maintenance of permeable 

paving £1 3
per M £3,000 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

3nr 500m2 of Rain ater Harvesting 

(Water butts or advanced RWH) per site £9 2
per M £13,500 

RWH maintenance 

£250 per site £750 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

6 nr 125m3 of green roofs 
£80 2

per M £60,000 
rain garden of green roof 

maintenace 
£170 per site £1,020 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

Work Package Total £146,625 £4,770 

Retrofitting SUDS at Exhibitin 

Park 

Design Costs at 15% Captial Cost 

£1,774.50 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

2
70m  of Rain ater Harvesting (Water 

butts or advanced RWH) at 1 site £9 2
per M £630 

RWH maintenance 

£250 per site £17,500 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

2
140m  of green roofs at 1 site £80 2

per M £11,200 
rain garden of green roof 

maintenace 
£170 per site £170 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

NWL Tyneside Sustainable Se erahe Study 2012600m of 900mm ne  storm se er to 

connect exhibtial Park to Broad Chare 

storm se er. 

£1,211 per M £726,600 £0 

Ne  CSO Structure £500,000 per site £500,000 £0 NWL Tyneside Sustainable Se erage Study 2012 

Work Package Total £1,240,205 £17,670 

Great North Road SUDS Design Costs at 15% Captial Cost 
£143,250.00 £0 

Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

Flood all 1400m in length £500 per M £700,000 £0 Value estimated from best engineering judgement 

Dry s ale structure 850m in length and 

2m  idth 
£150 2

per M £255,000 
Maintenance of s ale 

£350 per site £350 
Delivering Benefits Thorugh Evidence : Cost Estimation for SUDS- Summary of 

Evidence (Report - SC080039/39), DEFRA/EA 

Work Package Total £1,098,250 £350 

Opportunitry Total £4,839,028 £33,408 



              

 
 

 

   

  
     

 

J2 © Amec Foster Wheeler Environment & Infrastructure UK Limited 

April 2016 
Doc Ref. 33634/F/001 



              

 
 

 

   

  
     

   
   

  

K1 © Amec Foster Wheeler Environment & Infrastructure UK Limited 

Appendix K 
BeST Evaluation Results 

April 2016 
Doc Ref. 33634/F/001 



   
 

   
 

 

SuDS Export Report 

(Summary Results ESS) 



   
 

 

 

 

 

 

luser-define<l I £ 

Individual Benefits (Present Value} (Pre-Confidence} 

Rainwater 
harvesting 

Education 

Iii Rainwater harvesting 

Iii Air quality 

Air quality Building 
temperature 

Treating 
wastewater Carbon 

,,.---- reduction 
and 

� Treating wastewater 

Iii Building temperature 

Iii Carbon reduction and sequestration Iii Flooding 

� Water aualitv � Amenitv 

Iii Education 

IadiridualBenefits (PreseatValue) (Pre-Coafideace) 

I 

Individual Benefits (Present Value} (Post-Confidence} 

Amenity 

----nu•~· -luality 

Iii Rainwater harvesting 

Iii Building temperature 

Iii Flooding 

� Amenity 

Education 

Carbon 

Rainwater 
[ harvesting 

Building 
temperature 

"- Air quality 

Iii Air quality 

Iii Carbon reduction and sequestration 

Iii Water quality 

� Education 

IndiridualBeaefits (PreseatValue) (Post--COnfidellOO) 

Summary Results ESS 



 

 

 

 

 

      

 

 

 

 

 

 

 

        

           

 

 

 

 

 

 

 

 

 

           

I -

I � 

Pre-confidence Ecosystem Services Distribution Post-confidence EcosystemServices Distribution 
£35,000,000 

£30,000,000 

£35,000,000 

£30,000,000 

£ 5,000,000 £ 5,000,000 

£ 0,000,000 
£ 0,000,000 

£15,000,000 
£15,000,000 

£10,000,000 
£10,000,000 

£5,000,000 
£5,000,000 

£0 
£0 

Provisioning Regulating Cultural Supporting 
Provisioning Regulating Cultural Supporting 

Comparison of present value benefits preand post confidence and sensitivity Comparison of net present valuepre and postconfidence and sensitivity testing 
testing 

£40,000,000 
£60,000,000 

£35,000,000 

£50,000,000 

£30,000,000 

£40,000,000 
£ 5,000,000 

£ 0,000,000 £30,000,000 

£15,000,000 

£ 0,000,000 

£10,000,000 

£10,000,000 

£5,000,000 

£- £-

Present Value before Present Value after Present Value sensitivity Present Value sensitivity P t V l b f P t V l ft P t V l iti it P t V l iti it 



   
 

   
 

 

SuDS Export Report 

(Summary Results TBL) 



   
 

 

 

 

 

 

~---~clu=~•~'="'i="'"'~--~I~'---~~~--~'-------~~--~~~------~ 

Individual Benefits (Present Value) (Pre-Confidence) 

Rainwater 
Building harvesting 

Treating 
CWHwater 

reduction 

temperature 

Iii Building temperature 

� Treating wastewater 

and 
sequestratio 

n 

II Rainwater harvesting 

Iii Air quality 

liiiiil Carbon reduction and sequestration lilll Flooding 

II Water aualitv II Amenitv 

Iii Education 

Individual Benefits (Preseat Value) (Pre-Collfidence) 

I 

Individual Benefits (Present Value) (Post-Confidence) 

Amenig Carbon 
ducatio~uction and ' 

, ...... -.... 
Iii Building temperature 

� Air quality 

Iii Flooding 

� Amenity 

Building 
temperature 

Iii Rainwater harvesting 

Iii Carbon reduction and sequestration 

Iii Water quality 

� Education 

Iadiridual Beaefits (Preseat Value) (Post--Coafideace) 

� 

Summary Results TBL 



 

 

 

 

 

        

 

 

 

 

 

 

 

  

 

           

           

 

 

 

 

 

 

 

 

 

            

           

I • 

Pre-confidence Triple BottomLine Distribution Post-confidence TripleBottom Line Distribution 

£35,000,000 £35,000,000 

£30,000,000 £30,000,000 

£ 5,000,000 £ 5,000,000 

£ 0,000,000 £ 0,000,000 

£15,000,000 £15,000,000 

£10,000,000 £10,000,000 

£5,000,000 £5,000,000 

£0 £0 

Financial Environmental Social Financial Environmental Social 

Comparison of present value benefits pre and post confidence and sensitivity testing Comparison of net present valuepre and postconfidence and sensitivity testing 

£60,000,000 £40,000,000 

£35,000,000 

£50,000,000 

£30,000,000 

£40,000,000 

£ 5,000,000 

£30,000,000 £ 0,000,000 

£15,000,000 
£ 0,000,000 

£10,000,000 

£10,000,000 

£5,000,000 

£- £-

Present Value before Present Value after confidence Present Value sensitivity - low Present Value sensitivity - high Present Value before Present Value after Present Value sensitivity - lowPresent Value sensitivity - high 
confidence applied applied 



   
 

   
 

 

SuDS Export Report 

(Summary Results ESS) 



   
 

 

 

 

 

 

luser-define<l I £ 

Individual Benefits (Present Value} (Pre-Confidence} 

Treating Air quality 
Rainwater wastewater 
harvesting 

Building 
temperature 

Carbon 
/ reduction 

and 
sequestratio 

n 

Iii Rainwater harvesting � Treating wastewater 

Iii Air quality Iii Building temperature 

Iii Carbon reduction and sequestration Iii Flooding 

� Water aualitv � Amenitv 

Iii Education 

IadiridualBenefits (PreseatValue) (Pre-Coafideace) 

- � 

Individual Benefits (Present Value} (Post-Confidence} 

Water quality 

Rainwater 

Carbon harvesting 

reduction and 
sequestration ,,,...... Treating 

wastewater 
Amemt . iducatll#i quality 

B ilding 

R 

Flooding 

Iii Rainwater harvesting � Treating wastewater 

Iii Air quality Iii Building temperature 

Iii Carbon reduction and sequestration � Flooding 

� Water aualitv � Amenitv 

II Education 

IndiridualBeaefits (PreseatValue) (Post--COnfidellOO) 

-~ -~ -~ lurrnil:y E~n 
bemp~<mUCtion--" 

Summary Results ESS 



 

 

 

 

 

      

 

 

 

 

 

 

 

        

           

 

 

 

 

 

 

 

 

  

 

  

 

      

           

- - -

I I I -

Pre-confidence Ecosystem Services Distribution Post-confidence EcosystemServices Distribution 
£35,000,000 

£35,000,000 £30,000,000 

£30,000,000 

£40,000,000 

£ 5,000,000 

£ 5,000,000 
£ 0,000,000 

£ 0,000,000 
£15,000,000 

£15,000,000 

£10,000,000 

£10,000,000 

£5,000,000 
£5,000,000 

£0 
£0 

Provisioning Regulating Cultural Supporting 
Provisioning Regulating Cultural Supporting 

Comparison of present value benefits preand post confidence and sensitivity 

testing 

£60,000,000 

£50,000,000 

£40,000,000 

£30,000,000 

£ 0,000,000 

£10,000,000 

£-

Present Value before Present Value after Present Value sensitivity Present Value sensitivity 

£-

£5,000,000 

£10,000,000 

£15,000,000 

£ 0,000,000 

£ 5,000,000 

£30,000,000 

£35,000,000 

Present Value before 

confidence applied 

Present Value after 

confidence applied 

Present Value sensitivity -

low 

Present Value sensitivity -

high 

Comparison of net present valuepre and postconfidence and sensitivity testing 



   
 

   
 

 

SuDS Export Report 

(Summary Results TBL) 



   
 

 

 

 

 

 

~---~ clu=~•~' ="'i="'"'~--~I~'---~~~--~'-------~~--~~~------~ 

Individual Benefits (Present Value) (Pre-Confidence) 

Building 
temperature 

E 

Rainwater 
{ harvesting 

Air quality 

I 

Iii Building temperature II Rainwater harvesting 

� Treating wastewater Iii Air quality 

liiiiil Carbon reduction and sequestration lilll Flooding 

II Water aualitv II Amenitv 

Iii Education 

Individual Benefits (Preseat Value) (Pre-Collfidence) 

-

Treating 
wastewater 

Carbon 
reduction 

Individual Benefits (Present Value) (Post-Confidence) 

Carbon Building 

reduction and temperature 

and Amenity 

� 

E 

Flooding 

, ...... -.... 
Iii Building temperature II Rainwater harvesting 

� Treating wastewater Iii Air quality 

liiiiil Carbon reduction and sequestration Iii Flooding 

Iii Water aualitv II Amenitv 

Ii Education 

Iadiridual Beaefits (Preseat Value) (Post--Coafideace) 

-

Summary Results TBL 



 

 

 

 

 

        

 

 

 

 

 

 

 

  

 

           

           

 

 

 

 

 

 

 

 

  

 

  

 

        

           

- -

I I I -

Pre-confidence Triple BottomLine Distribution Post-confidence TripleBottom Line Distribution 

£35,000,000 £35,000,000 

£30,000,000 £30,000,000 

£ 5,000,000 £ 5,000,000 

£ 0,000,000 £ 0,000,000 

£15,000,000 £15,000,000 

£10,000,000 £10,000,000 

£5,000,000 £5,000,000 

£0 £0 

Financial Environmental Social Financial Environmental Social 

Comparison of present value benefits pre and post confidence and sensitivity testing Comparison of net present valuepre and postconfidence and sensitivity testing 

£60,000,000 £35,000,000 

£30,000,000 
£50,000,000 

£ 5,000,000 

£40,000,000 

£ 0,000,000 

£30,000,000 

£15,000,000 

£ 0,000,000 
£10,000,000 

£5,000,000 £10,000,000 

£-
£- Present Value before Present Value after Present Value sensitivity - lowPresent Value sensitivity - high 

Present Value before Present Value after confidence Present Value sensitivity - low Present Value sensitivity - high confidence applied confidence applied 
confidence applied applied 



   
 

   
 

 

SuDS Export Report 

(Summary Results ESS) 



   
 

 

 

 

 

 

luser-define<l I £ 

Individual Benefits (Present Value} (Pre-Confidence} 

Carbon 
reilu1iifog 

Water quatityJf" 
sequestratio 

n 

Iii Rainwater harvesting II Treating wastewater 

� Air quality II Building temperature 

Iii Carbon reduction and sequestration Iii Flooding 

� Water quality 

IadiridualBenefits (PreseatValue) (Pre-Coafideace) 

Individual Benefits (Present Value} (Post-Confidence} 

Rainwater 
carillr{~ter quali%arvesting 

reduction and / 
sequestration 

Building 
temperature 

_,,,,-- Treating 

Air quality wastewater 

R 

Iii Rainwater harvesting II Treating wastewater 

Iii Air quality II Building temperature 

Iii Carbon reduction and sequestration Iii Flooding 

� Water quality 

IndiridualBeaefits (PreseatValue) (Post--COnfidellOO) 

-~---

Summary Results ESS 



 

 

 

 

 

      

 

 

 

 

 

 

 

 

 

 

 

        

           

 

 

 

 

 

 

 

 

  

 

  

 

      

           

Pre-confidence Ecosystem Services Distribution Post-confidence EcosystemServices Distribution 
£70,000,000 

£60,000,000 

£70,000,000 

£60,000,000 

£50,000,000 £50,000,000 

£40,000,000 
£40,000,000 

£ 0,000,000 
£ 0,000,000 

£20,000,000 
£20,000,000 

£10,000,000 
£10,000,000 

£0 
£0 

Provisioning Regulating Cultural Supporting 
Provisioning Regulating Cultural Supporting 

Comparison of present value benefits preand post confidence and sensitivity Comparison of net present valuepre and postconfidence and sensitivity testing 
testing 

£70,000,000 
£100,000,000 

£90,000,000 £60,000,000 

£80,000,000 

£50,000,000 

£70,000,000 

£60,000,000 £40,000,000 

£50,000,000 
£ 0,000,000 

£40,000,000 

£20,000,000 
£ 0,000,000 

£20,000,000 
£10,000,000 

£10,000,000 

£-

£- Present Value before Present Value after Present Value sensitivity - Present Value sensitivity -

Present Value before Present Value after Present Value sensitivity Present Value sensitivity confidence applied confidence applied low high 



   
 

   
 

 

SuDS Export Report 

(Summary Results TBL) 



   
 

 

 

 

 

 

~---~ clu=~•~' ="'i="'"'~--~I~'---~~~--~'-------~~--~~~------~ 

Individual Benefits (Present Value) (Pre-Confidence) 

Treating 
wastewater 

Iii Building temperature II Rainwater harvesting 

� Treating wastewater Iii Air quality 

Iii Carbon reduction and sequestration � Flooding 

� Water quality 

Individual Benefits (Preseat Value) (Pre-Collfidence) 

I 

Individual Benefits (Present Value) (Post-Confidence) 

, ...... -.... 

CarbonWater qualll\lilding 
reduction and temperature 

sequestration L/ Air quality,..,._,,,.., __ 

I 

E 

~r"Wte, wastewa r 
harves mg 

Iii Building temperature Iii Rainwater harvesting 

� Treating wastewater Iii Air quality 

Iii Carbon reduction and sequestration Iii Flooding 

� Water quality 

Iadiridual Beaefits (Preseat Value) (Post--Coafideace) 

I 

Summary Results TBL 



 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 

        

           

 

 

 

 

 

 

 

 

  

 

  

 

       

           

I I I 

Pre-confidence Triple BottomLine Distribution Post-confidence TripleBottom Line Distribution 

£70,000,000 £70,000,000 

£60,000,000 £60,000,000 

£50,000,000 £50,000,000 

£40,000,000 £40,000,000 

£ 0,000,000 £ 0,000,000 

£20,000,000 £20,000,000 

£10,000,000 £10,000,000 

£0 £0 

Financial Environmental Social Financial Environmental Social 

Comparison of present value benefits pre and post confidence and sensitivity testing Comparison of net present valuepre and postconfidence and sensitivity testing 

£100,000,000 £70,000,000 

£90,000,000 

£60,000,000 

£80,000,000 

£50,000,000 
£70,000,000 

£60,000,000 
£40,000,000 

£50,000,000 

£ 0,000,000 

£40,000,000 

£ 0,000,000 £20,000,000 

£20,000,000 
£10,000,000 

£10,000,000 

£-
£- Present Value before Present Value after Present Value sensitivity - low Present Value sensitivity -

Present Value before Present Value after Present Value sensitivity - low Present Value sensitivity - high confidence applied confidence applied high 
confidence applied confidence applied 



   
 

   
 

 

SuDS Export Report 

(Summary Results ESS) 



   
 

 

 

 

 

 

luser-define<l I £ 

Individual Benefits (Present Value} (Pre-Confidence} 

Treating 
Rainwater wastewater 
harvesting 

Education 

Air 
quality 

Iii Rainwater harvesting II Treating wastewater 

� Air quality II Building temperature 

Iii Carbon reduction and sequestration Iii Flooding 

� Water quality � Education 

IadiridualBenefits (PreseatValue) (Pre-Coafideace) 

Individual Benefits (Present Value} (Post-Confidence} 

Rainwater 

Carbon lll!plal:i .. sawas 
Water quality • Carbon harvesting 

reduction and 
reduction 

and 
sequestration Treating 

Educatil!.IJ- quali~ wastewater 

R 

Iii Rainwater harvesting II Treating wastewater 

Iii Air quality II Building temperature 

Iii Carbon reduction and sequestration Iii Flooding 

� Water quality � Education 

IndiridualBeaefits (PreseatValue) (Post--COnfidellOO) 

-

Summary Results ESS 



 

 

 

 

 

      

 

 

 

 

 

 

 

 

 

 

        

           

 

  

 

  

 

      

           

- - - -

I 

I 

Pre-confidence Ecosystem Services Distribution Post-confidence EcosystemServices Distribution 
£12,000,000 

£10,000,000 

£12,000,000 

£10,000,000 

£8,000,000 £8,000,000 

£ ,000,000 

£4,000,000 

£ ,000,000 

£4,000,000 

£2,000,000 
£2,000,000 

£0 
£0 

Provisioning Regulating Cultural Supporting 
Provisioning Regulating Cultural Supporting 

Comparison of present value benefits preand post confidence and sensitivity Comparison of net present valuepre and postconfidence and sensitivity testing 
testing 

£-
£18,000,000 -

-£2,000,000 

£14,000,000 

£1 ,000,000 

-£4,000,000 

£12,000,000 

-£ ,000,000 

£10,000,000 

-£8,000,000 
£8,000,000 

£ ,000,000 -£10,000,000 

£4,000,000 

-£12,000,000 

£2,000,000 

-£14,000,000 

£-

Present Value before Present Value after Present Value sensitivity Present Value sensitivity 

Present Value before Present Value after Present Value sensitivity - Present Value sensitivity 

confidence applied confidence applied low high 



   
 

   
 

 

SuDS Export Report 

(Summary Results TBL) 



   
 

 

 

 

 

 

~---~ clu=~•~'="'i="'"'~--~I~'---~~~--~'-------~~--~~~------~ 

Individual Benefits (Present Value) (Pre-Confidence) 

Rainwater 

B "Id" [ harvesting UI mg 

temperature \ 

Water quality , 

E 

Treat ina:arbon 
wastewift!Kuction 

and 
sequestratio 

n 

Iii Building temperature II Rainwater harvesting 

� Treating wastewater Iii Air quality 

Iii Carbon reduction and sequestration � Flooding 

� Water quality � Education 

Individual Benefits (Preseat Value) (Pre-Collfidence) 

I -

Individual Benefits (Present Value) (Post-Confidence) 

,....., -.... 

Water quality 

Education ~ 

Carbon Building 

reduction andtemperature 

sequestration 1 
Air quality L 

E 

Flooding 

Iii Building temperature Iii Rainwater harvesting 

� Treating wastewater Iii Air quality 

Iii Carbon reduction and sequestration Iii Flooding 

� Water quality � Education 

Iadiridual Beaefits (Preseat Value) (Post--Coafideace) 

I -

Summary Results TBL 



 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

  

 

           

           

 

  

 

  

 

       

           

- -
I 

I 

Pre-confidence Triple BottomLine Distribution Post-confidence TripleBottom Line Distribution 

£12,000,000 £12,000,000 

£10,000,000 £10,000,000 

£8,000,000 £8,000,000 

£ ,000,000 £ ,000,000 

£4,000,000 £4,000,000 

£2,000,000 £2,000,000 

£0 £0 

Financial Environmental Social Financial Environmental Social 

Comparison of present value benefits pre and post confidence and sensitivity testing Comparison of net present valuepre and postconfidence and sensitivity testing 

£18,000,000 £-

-

£1 ,000,000 
-£2,000,000 

£14,000,000 

-£4,000,000 

£12,000,000 

-£ ,000,000 
£10,000,000 

£8,000,000 -£8,000,000 

£ ,000,000 
-£10,000,000 

£4,000,000 

-£12,000,000 

£2,000,000 

-£14,000,000 
£-

Present Value before Present Value after confidence Present Value sensitivity - low Present Value sensitivity - high 

confidence applied applied 

confidence applied confidence applied 

Present Value before Present Value after Present Value sensitivity - low Present Value sensitivity

high 



   
 

   
 

 

SuDS Export Report 

(Summary Results ESS) 



   
 

 

 

 

 

 

luser-define<l I £ 

Individual Benefits (Present Value} (Pre-Confidence} 

Treating 
Rainwater wastewater 
harvesting 

Education 

Air 
quality 

Iii Rainwater harvesting II Treating wastewater 

� Air quality II Building temperature 

Iii Carbon reduction and sequestration Iii Flooding 

� Water quality � Education 

IadiridualBenefits (PreseatValue) (Pre-Coafideace) 

Individual Benefits (Present Value} (Post-Confidence} 

Rainwater 

Carbon lll!plal:i .. sawas 
Water quality • Carbon harvesting 

reduction and 
reduction 

and 
sequestration Treating 

Educatil!.IJ- quali~ wastewater 

R 

Iii Rainwater harvesting II Treating wastewater 

Iii Air quality II Building temperature 

Iii Carbon reduction and sequestration Iii Flooding 

� Water quality � Education 

IndiridualBeaefits (PreseatValue) (Post--COnfidellOO) 

-

Summary Results ESS 



 

 

 

 

 

      

 

 

 

 

 

 

 

 

 

 

        

           

 

  

 

  

 

      

           

- - - -

I 

I 

Pre-confidence Ecosystem Services Distribution Post-confidence EcosystemServices Distribution 
£12,000,000 

£10,000,000 

£12,000,000 

£10,000,000 

£8,000,000 £8,000,000 

£ ,000,000 

£4,000,000 

£ ,000,000 

£4,000,000 

£2,000,000 
£2,000,000 

£0 
£0 

Provisioning Regulating Cultural Supporting 
Provisioning Regulating Cultural Supporting 

Comparison of present value benefits preand post confidence and sensitivity Comparison of net present valuepre and postconfidence and sensitivity testing 
testing 

£-
£18,000,000 -

-£2,000,000 

£14,000,000 

£1 ,000,000 

-£4,000,000 

£12,000,000 

-£ ,000,000 

£10,000,000 

-£8,000,000 
£8,000,000 

£ ,000,000 -£10,000,000 

£4,000,000 

-£12,000,000 

£2,000,000 

-£14,000,000 

£-

Present Value before Present Value after Present Value sensitivity Present Value sensitivity 

Present Value before Present Value after Present Value sensitivity - Present Value sensitivity 

confidence applied confidence applied low high 



   
 

   
 

 

SuDS Export Report 

(Summary Results TBL) 



   
 

 

 

 

 

 

~---~ clu=~•~'="'i="'"'~--~I~'---~~~--~'-------~~--~~~------~ 

Individual Benefits (Present Value) (Pre-Confidence) 

Rainwater 

B "Id" [ harvesting UI mg 

temperature \ 

Water quality , 

E 

Treat ina:arbon 
wastewift!Kuction 

and 
sequestratio 

n 

Iii Building temperature II Rainwater harvesting 

� Treating wastewater Iii Air quality 

Iii Carbon reduction and sequestration � Flooding 

� Water quality � Education 

Individual Benefits (Preseat Value) (Pre-Collfidence) 

I -

Individual Benefits (Present Value) (Post-Confidence) 

,....., -.... 

Water quality 

Education ~ 

Carbon Building 

reduction andtemperature 

sequestration 1 
Air quality L 

E 

Flooding 

Iii Building temperature Iii Rainwater harvesting 

� Treating wastewater Iii Air quality 

Iii Carbon reduction and sequestration Iii Flooding 

� Water quality � Education 

Iadiridual Beaefits (Preseat Value) (Post--Coafideace) 

I -

Summary Results TBL 



 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

  

 

           

           

 

  

 

  

 

       

           

- -
I 

I 

Pre-confidence Triple BottomLine Distribution Post-confidence TripleBottom Line Distribution 

£12,000,000 £12,000,000 

£10,000,000 £10,000,000 

£8,000,000 £8,000,000 

£ ,000,000 £ ,000,000 

£4,000,000 £4,000,000 

£2,000,000 £2,000,000 

£0 £0 

Financial Environmental Social Financial Environmental Social 

Comparison of present value benefits pre and post confidence and sensitivity testing Comparison of net present valuepre and postconfidence and sensitivity testing 

£18,000,000 £-

-

£1 ,000,000 
-£2,000,000 

£14,000,000 

-£4,000,000 

£12,000,000 

-£ ,000,000 
£10,000,000 

£8,000,000 -£8,000,000 

£ ,000,000 
-£10,000,000 

£4,000,000 

-£12,000,000 

£2,000,000 

-£14,000,000 
£-

Present Value before Present Value after confidence Present Value sensitivity - low Present Value sensitivity - high 

confidence applied applied 

confidence applied confidence applied 

Present Value before Present Value after Present Value sensitivity - low Present Value sensitivity

high 



   
 

   
 

 

SuDS Export Report 

(Summary Results TBL) 



   
 

 

 

 

 

 

~---~ clu=~•~'="'i="'"'~--~I~'---~~~--~'-------~~--~~~------~ 

Individual Benefits (Present Value) (Pre-Confidence) 

Rainwater 

B "Id" [ harvesting UI mg 

temperature \ 

Water quality , 

E 

Treat ina:arbon 
wastewift!Kuction 

and 
sequestratio 

n 

Iii Building temperature II Rainwater harvesting 

� Treating wastewater Iii Air quality 

Iii Carbon reduction and sequestration � Flooding 

� Water quality � Education 

Individual Benefits (Preseat Value) (Pre-Collfidence) 

I -

Individual Benefits (Present Value) (Post-Confidence) 

,....., -.... 

Water quality 

Education ~ 

Carbon Building 

reduction andtemperature 

sequestration 1 
Air quality L 

E 

Flooding 

Iii Building temperature Iii Rainwater harvesting 

� Treating wastewater Iii Air quality 

Iii Carbon reduction and sequestration Iii Flooding 

� Water quality � Education 

Iadiridual Beaefits (Preseat Value) (Post--Coafideace) 

I -

Summary Results TBL 



 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

  

 

           

           

 

  

 

  

 

       

           

- -
I 

I 

Pre-confidence Triple BottomLine Distribution Post-confidence TripleBottom Line Distribution 

£12,000,000 £12,000,000 

£10,000,000 £10,000,000 

£8,000,000 £8,000,000 

£ ,000,000 £ ,000,000 

£4,000,000 £4,000,000 

£2,000,000 £2,000,000 

£0 £0 

Financial Environmental Social Financial Environmental Social 

Comparison of present value benefits pre and post confidence and sensitivity testing Comparison of net present valuepre and postconfidence and sensitivity testing 

£18,000,000 £-

-

£1 ,000,000 
-£2,000,000 

£14,000,000 

-£4,000,000 

£12,000,000 

-£ ,000,000 
£10,000,000 

£8,000,000 -£8,000,000 

£ ,000,000 
-£10,000,000 

£4,000,000 

-£12,000,000 

£2,000,000 

-£14,000,000 
£-

Present Value before Present Value after confidence Present Value sensitivity - low Present Value sensitivity - high 

confidence applied applied 

confidence applied confidence applied 

Present Value before Present Value after Present Value sensitivity - low Present Value sensitivity

high 



   
 

 

 

 

 

 

~---~ clu=~•~'="'i="'"'~--~I~'---~~~--~'-------~~--~~~------~ 

Individual Benefits (Present Value) (Pre-Confidence) 

Rainwater 

B "Id" [ harvesting UI mg 

temperature \ 

Water quality , 

E 

Treat ina:arbon 
wastewift!Kuction 

and 
sequestratio 

n 

Iii Building temperature II Rainwater harvesting 

� Treating wastewater Iii Air quality 

Iii Carbon reduction and sequestration � Flooding 

� Water quality � Education 

Individual Benefits (Preseat Value) (Pre-Collfidence) 

I -

Individual Benefits (Present Value) (Post-Confidence) 

,....., -.... 

Water quality 

Education ~ 

Carbon Building 

reduction andtemperature 

sequestration 1 
Air quality L 

E 

Flooding 

Iii Building temperature Iii Rainwater harvesting 

� Treating wastewater Iii Air quality 

Iii Carbon reduction and sequestration Iii Flooding 

� Water quality � Education 

Iadiridual Beaefits (Preseat Value) (Post--Coafideace) 

I -

Summary Results TBL 



 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

  

 

           

           

 

  

 

  

 

       

           

- -
I 

I 

Pre-confidence Triple BottomLine Distribution Post-confidence TripleBottom Line Distribution 

£12,000,000 £12,000,000 

£10,000,000 £10,000,000 

£8,000,000 £8,000,000 

£ ,000,000 £ ,000,000 

£4,000,000 £4,000,000 

£2,000,000 £2,000,000 

£0 £0 

Financial Environmental Social Financial Environmental Social 

Comparison of present value benefits pre and post confidence and sensitivity testing Comparison of net present valuepre and postconfidence and sensitivity testing 

£18,000,000 £-

-

£1 ,000,000 
-£2,000,000 

£14,000,000 

-£4,000,000 

£12,000,000 

-£ ,000,000 
£10,000,000 

£8,000,000 -£8,000,000 

£ ,000,000 
-£10,000,000 

£4,000,000 

-£12,000,000 

£2,000,000 

-£14,000,000 
£-

Present Value before Present Value after confidence Present Value sensitivity - low Present Value sensitivity - high 

confidence applied applied 

confidence applied confidence applied 

Present Value before Present Value after Present Value sensitivity - low Present Value sensitivity

high 



              

 
 

 

   

  
     

 

 

K2 © Amec Foster Wheeler Environment & Infrastructure UK Limited 

April 2016 
Doc Ref. 33634/F/001 



 
 

   

  
     

  

April 2016 
Doc Ref. 33634/F/001 



 
 

   

  
     

 

April 2016 
Doc Ref. 33634/F/001 


	01 20160105-36634-Final_Report-V20
	20160105-All_Opps_FDGiA. App I
	20160105-All_Opps_PLP_FDGiA. App I
	20160105-Opp_A_FDGiA. App I
	20160105-Opp_B_FDGiA. App I
	20160105-Opp_C_FDGiA. App I
	20160105-Opp_E_FDGiA. App I
	20160520-Opp_A_Costs-V1 App J
	20160520-Opp_B_Costs-V1 App J
	20160520-Opp_C_Costs-V1 App J
	20160520-Opp_E_Costs-V1 App J
	Appendix_C_-_Data_Gathering_Register
	Opp A ESS 2016_05_20_14_20_59 App K
	Opp A TBL 2016_05_20_14_20_59 App K
	Opp B ESS 2016_05_20_14_22_48 App K
	Opp B TBL 2016_05_20_14_23_01 App K
	Opp C ESS 2016_05_20_14_23_38 App K
	Opp C TBL 2016_05_20_14_23_50 App K
	Opp E ESS 2016_05_20_14_24_18 App K
	Opp E TBL 2016_05_20_14_24_34 App K



