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Important note about your report 

This report has been commissioned by the Regulators’ Alliance for Progressing Infrastructure Development 

(RAPID) to help understand opportunities for increasing the availability and sharing of water resources that are 

in the wider national and regional interest. 

It is a desktop study intended to identify potential current and future opportunities. It does not provide detailed 

cost information. 

This report is based on a review of published documents, interviews with stakeholders and input from the project 

steering group, whose direction and advice helped shape its findings and conclusions. No liability for the 

information provided by external parties is accepted. 

This report has been prepared exclusively for RAPID and no liability is accepted for any use or reliance on the 

report by third parties. 
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Executive Summary 

The availability of water resources in England and Wales varies geographically: there are areas with a surplus, 

and others where demand exceeds availability. Climate change, population growth and the need to protect the 

environment exacerbate the existing pressures and bring further challenges. Historically, water companies have 

largely (although not exclusively) met their customers’ needs through development and operation of their own 

water resources and sought support from neighbouring companies when economically feasible. This is unlikely 

to be enough to tackle the challenges ahead at a regional and national scale. Coordinated intervention and 

a national approach is required now to ensure that customers’ and other sectors’ needs for reliable and 

affordable water can be met in the long term whilst safeguarding the environment. The need to improve 

resilience has been identified and reinforced by a number of recent reports from Water UK1, the National 

Infrastructure Commission (NIC)2 and the Environment Agency (EA)3. Regulators have jointly set out their 

expectations for increased ambition in water resources planning. 

This report has been commissioned by the Regulators’ Alliance for Progressing Infrastructure Development 

(RAPID) to help understand the current and future opportunities for increasing the availability and sharing of 

water resources that take account of the wider regional and national interest. The aim of the project is to ensure 

that a full range of strategic water resources options is explored and considered in order to provide the best 

value and benefit to society as a whole now and in the future. 

The project’s main objective is to review opportunities for increasing the availability and sharing of water 

resources that are in the wider national and regional interest, opportunities which may not have been considered 

(or have been rejected) in the development of the current suite of Strategic Regional Options (SROs), as well as 

opportunities that may be available further ahead. This could include opportunities that exist outside of the 

public water supply sector - for example utilising navigation or flood management assets. 

It is important to note that the objective was not to come up with a ‘reserve’ list of potential SRO schemes that 

could enter the AMP7 RAPID assessment process.  

The National Framework for Water Resources for England published by the EA in 2020 does not include Wales. 

Welsh Government policy covers the requirements for Wales. Wales is considered in this report only from the 

perspective of cross-border options to transfer water into England. 

Potential projects and initiatives 

We identified 30 options previously rejected by individual water companies when developing their Water 

Resources Management Plans (WRMPs) for PR19 that are worthy of reconsideration when taking a regional 

and/or national perspective i.e. they have the potential to contribute more than 50 Ml/d for the benefit of more 

than a single water company.  

 

                                                             
1 Long-term Planning Framework, 2016 
2 Preparing for a drier future, 2018 
3 National Framework for Water Resources, 2020 

https://www.water.org.uk/publication/water-resources-long-term-planning/
https://www.nic.org.uk/publications/preparing-for-a-drier-future-englands-water-infrastructure-needs/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/873100/National_Framework_for_water_resources_summary.pdf
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We found there was not enough detail on reasons for exclusion recorded to enable a full analysis. Further 

investigation of reasons for exclusion should be undertaken as it is possible that for some of these options the 

decision would have been different if a regional or national perspective had been applied. In particular, there 

would be merit in understanding environmental reasons for exclusion in more detail. 

Through our engagement with stakeholders, we also identified 6 new options not identified in the list of 

WRMP19 rejected options. 

We found additional viable strategic water resource options (sources of supply and transfer options) in each 

region of the country that have the potential to contribute to the national solution and could be implemented by 

2040. Examples include: 

▪ Enabling works by Dwr Cymru to facilitate trading with Severn Trent Water from Elan Valley Reservoir. 

This option could be used directly by Severn Trent Water or be transferred for abstraction downstream 

by other parties along the River Severn; 

▪ Kielder Reservoir water transfer to United Utilities and / or Yorkshire Water. For United Utilities this 

could be an alternative to the existing proposed enabling works for the Lake Vyrnwy to 

Thames transfer4; 

▪ Conversion of a currently active quarry (Mendip Quarries) for use as a water resources reservoir instead 

of decommissioning at its end of life for mineral extraction;  

▪ Cross-company bi-lateral sharing options between United Utilities and Severn Trent Water, Yorkshire 

Water and Severn Trent and across the whole Water Resources South East region. 

We also identified 5 new transfer options not identified in the list of WRMP19 rejected options that can be 

utilised to establish and improve water sharing and resilience between regions.  

The regional and national perspective 

This project developed regional and national criteria (RNC) and Best Value Criteria to test the potential benefits 

of a selection of those options capable of being developed by 2040.  

The RNC were developed to act as high-level screening criteria to offer an overview of option characteristics and 

to identify those options with a potential for sharing resources over 50 Ml/d. The Best Value Criteria were 

developed to further understand the characteristics of each option over a range of criteria that capture elements 

of four capitals (manufactured, financial, human and natural). Some of the RNC and Best Value Criteria are 

similar to criteria that have been used in WRMPs. We also introduced new criteria to offer additional perspective 

on potential option performance at a regional and/or national level. Within this project, we were not able to fully 

explore and refine Best Value Criteria but this work demonstrates that there may be value in this kind of 

approach. RNC and Best Value scoring was based on limited information and was not sensitivity tested. 

The new options identified and evaluated in this project perform well over the range of Best Value Criteria and 

have the potential to contribute to the national solution. The addition of new criteria to evaluate wider benefits 

could assist decision-making for option selection.  

Using a range of criteria which evaluate wider benefits moves the focus from considering least-cost options from 

the perspective of a single company. This project found that options which had been excluded from water 

companies WRMPs were capable of scoring equally highly as existing SROs when tested using the RNC and Best 

Value criteria. 

                                                             
4 Lake Vyrnwy to Thames transfer is one of the 17 Strategic Regional Water Resource Solutions (SROs) funded by Ofwat in PR19.  
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Multi-sector options and future collaboration 

Our engagement identified there are several opportunities for increasing and sharing water resources outside the 

public water sector such as flood risk management, energy, agriculture, mining, and navigation. Current 

opportunities are largely less than 50 Ml/d, but the additive nature of these opportunities could provide a larger 

benefit across a region. 

▪ Collaboration is growing between EA flood management and water company water resource planning. 

The Government’s new flood and coastal erosion risk management Policy Statement and the 

Environment Agency National Strategy both set ambitions for identifying opportunities that benefit 

water resources. The EA’s strategy sets out that ahead of the next price review, the EA and Ofwat will 

develop a joint approach for how all water companies should consider flood and coastal resilience in 

the context of their statutory roles and duties. 

▪ The energy sector is already trading with water companies and the farming community. A recent study 

‘Scenarios for the projection to 2050 of Water Use by Power Producers – with a focus on WRE’ can 

support longer-term collaborative planning. 

▪ The future needs of farming are being considered in catchment management studies in the Medway 

and are included in forward strategy documents such as the Lincolnshire Local Economic Plan.  

▪ There is potential for effluent reuse for both non-potable and potable use. The standards for potable 

use are well-defined in legislation relating to water quality. The development of specific guidelines 

related to reuse and the quality standards in relation to non-potable use would support this.  

▪ Internal Drainage Boards and the Canal & River Trust can play a role in transferring water for storage, 

as exemplified with the Felixstowe Peninsula project, and to enable water trades and transfer, as 

evidenced with the SRO Grand Union Canal transfer from Severn Trent to Affinity Water. 

From our engagement, we learned that each sector does its best within its remit. What’s lacking is a more 

strategic overview that brings parties and needs together in solutions that deliver multiple benefits and optimise 

their public value. 

Alternative sources of funding 

With the increased drive to consider regional solutions and multi-sector or multi-purpose infrastructure, there is 

a need to consider alternative sources of funding for water resources management. 

It is noted that this is an emerging area and high-quality examples of effective transactions involving multiple 

stakeholders are very limited and whilst there are examples of funding in the UK for water resources from sectors 

outside public water supply, these are generally small-scale and involve a limited number of parties. There are 

some examples of significant co-funded water resources management projects from elsewhere in the world. 

These take many years to come to fruition and involve a combination of national government, local government 

and private funding.  

Despite the limited availability of effective examples to encourage change, there is an apparent willingness for 

sectors outside of public water supply to work together to develop new water resources. All the indications point 

to co-funded collaboration being more successful than any form of financing for multi-sector water 

resources infrastructure.  

Conclusions and recommendations 

Overall, this project generated considerable interest from stakeholders. We found there is a willingness and a 

desire to work towards a more collaborative approach to water resources management and to explore some of 

the less traditional water resources options such as those linked with Flood Risk Management (FRM) and 

involving multiple sectors and stakeholders. These options are complex and have barriers we need to tackle if we 
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want to develop a water supply system that addresses the challenges we face.  What’s lacking to take some of 

these opportunities forward is a defined structure to coordinate commitments to longer-term collaborative 

solutions. Some of these solutions may require changes to regulation and involvement of the regulators of 

different sectors could enhance this process. 

We have identified that regional planning groups are already exploring new options and this project has 

provided an opportunity for these to be promoted as a potential part of the regional solution. In particular, 

Mendip Quarries is being explored by Water Resources West Country and Water Resources South East are 

exploring the strategic grid option. 

Within this project, we have identified 20 recommended actions to help to take forward some of the findings and 

explore more fully the opportunities. Our recommendations are listed in full in Section 10. These fall into the 

following broad areas: 

▪ further work to improve understanding of opportunities for the future; 

▪ further work to develop an improved regulatory approach; 

▪ action for consideration by regional planning groups in the development of their regional plans. 
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Glossary of Terms 

 

AMP7 The seventh Asset Management Plan period (2020 to 2025) planned by the UK water industry 

DWI Drinking Water Inspectorate. The Government body that regulates the quality of drinking water. 

DO Deployable Output. The output of a commissioned source or group of sources or of bulk supply 

as constrained by: environment; licence, if applicable; pumping plant and/or well/aquifer 

properties; raw water mains and/or aquifers; transfer and/or output main; treatment; water 

quality. 

EA Environment Agency.  The Government appointed environmental regulator for the water 

industry. 

EBSD Economics of Balancing Supply and Demand 

FRM Flood Risk Management 

IIRC The International Integrated Reporting Council is a global coalition of regulators, investors, 

companies, standard setters, the accounting profession and non-governmental organisations. 

The coalition is promoting communication about value creation as the next step in the 

evolution of corporate reporting 

LEP Lincolnshire Local Economic Plan 

NIC National Infrastructure Commission 

NPS National Policy Statement for Water Resources Infrastructure. It sets out the government's 

policy for development of nationally significant infrastructure projects for water resources in 

England. 

PR19 The Periodic Review determined in 2019 (which will run from 1st April 2020 to 31st March 

2025). The review of water company investment requirements and charges to customers 

conducted is by Ofwat every five years. 

RAPID Regulators’ Alliance for Progressing Infrastructure Development 

RNC Regional and National Criteria 

SDB Supply-demand balance 

SEWCUS South East Wales Conjunctive Use System 

SRO Strategic Regional Options 

TOTEX Total expenditure is capital expenditure and operating expenditure 

UKWIR UK Water Industry Research. The body undertaking projects and research on behalf of the UK 

water sector.  

WFD Water Framework Directive 

WRMP Water Resources Management Plan. The statutory 25-year plans that the Water Companies in 

England & Wales are required to produce at five-year intervals to show how they intend to 

provide security of supply at least all-in cost to customers, society and the environment, whilst 

meeting environmental obligations. 

WRSE Water Resources South East. A collaborative group composed of the water companies of the 

South East region, the Environment Agency, DEFRA and Ofwat, originally established in 1997 

to examine the potential for sharing water resources across the region.  

WRZ Water resource zone. The largest possible zone in which all resources, including external 

transfers, can be shared and hence the zone in which all customers experience the same risk of 

supply failure from a resource shortfall. 
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1. Introduction 

 

 

The availability of water resources in England and Wales varies geographically: there are areas with a 

surplus, and many others where demand exceeds availability. Climate change, population growth and the 

need to protect the environment exacerbate the existing pressures and bring further challenges. Water 

companies historically have largely (although not exclusively) met their customers’ needs through 

development and operation of their own water resources and sought support from neighbouring companies 

when economically feasible. This is unlikely to be enough to tackle the challenges ahead at a regional and 

national scale. Intervention and a national approach is required now to ensure that customers’ needs for 

reliable and affordable water can be met in the long term without damaging the environment. The need to 

improve resilience has been identified and reinforced by a number of reports: 

▪ Defra’s 2012 guiding principles set an expectation for companies to consider all options to balance 

supply and demand, including water trading and cross-boundary solutions. 

▪ Ofwat guidance to support the development of Water Resources Management Plans (WRMPs) in 

2014 confirmed that plans should take account of the opportunities to share resources with 

neighbouring water companies. 

▪ In its 2016 report on water resources long term planning framework, Water UK identified 

significant, existing levels of drought risk across many regions in the east and south of England. It 

advocated a ‘twin-track’ approach of demand management coupled with the appropriate 

development of new resources and potential transfers as the most suitable strategy for providing 

drought resilience in the future. 

https://www.water.org.uk/publication/water-resources-long-term-planning
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▪ In April 2018 the National Infrastructure Commission (NIC) published its report “Preparing for a 

drier future”. It identified that the water sector in England faced a major resilience challenge over 

the coming decades and assessed the economic case for improving drought resilience. Recognising 

competing demands for water resources and risks to the natural environment, the NIC 

recommended improved infrastructure to enhance resilience, including strategic transfers 

between regions.  

▪ In its June 2018 information notice summarising the findings of its draft WRMP19 analysis, Ofwat 

outlined an expectation that companies across all regions seize the opportunity of regional and 

national solutions to address future challenges 

▪ In 2018, Defra, Ofwat, the EA and the Drinking Water Inspectorate jointly wrote to companies 

setting out expectations of increased ambition in water resources planning that transcends 

boundaries, enhances resilience and increases efficiency.  

▪ The Environment Agency’s National Flood and Coastal Erosion Risk Management Strategy for 

England identifies that ahead of the next price review, the Environment Agency and Ofwat will 

develop a joint approach for how all water companies should consider flood and coastal resilience 

in the context of their statutory roles and duties. This will build on the Environment Agency’s Water 

Industry Strategic Environmental Requirements’ and be informed by the views of the wider water 

sector, including the Consumer Council for Water. 

▪ The National Framework for Water Resources for England, published by the EA in 2020, set out the 

scale of action needed to ensure resilient water supplies in the future. The framework supports the 

investment in water resources to increase drought resilience through strategic regional planning. It 

concludes that individual Water Resources Management Plans are unlikely to deliver the right 

strategic solutions for the nation as a whole. Instead, step changes in resilience and environmental 

protection can be achieved through enhanced collaboration within and outside the water industry, 

taking account of the needs of all water users in the region, and considering how these needs fit 

within the national picture. Wales is not included in the National Framework. Welsh Government 

policy covers the requirements for Wales.  

This report has been commissioned by the Regulators’ Alliance for Progressing Infrastructure Development 

(RAPID) to help understand the current and future opportunities for increasing the availability and sharing of 

water resources that take account of the wider regional and national interest. The information presented in 

this report is conceptual and there is significant further work that would be needed before any of these 

options could be considered to be feasible for delivery. Wales is considered in this report only from the 

perspective of cross-border options to transfer water into England. A few Welsh water resource zones form 

part of the Water Resources West regional planning group. 

1.1. Background to RAPID and the portfolio of strategic water resource solutions 

Regulators’ Alliance for Progressing Infrastructure Development (RAPID) has been formed to help accelerate 

the development of new water infrastructure and design future regulatory frameworks. It is made up of the 

three water regulators: Ofwat, EA and Drinking Water Inspectorate, and works closely with Welsh Government 

and Natural Resources Wales. It provides a seamless regulatory interface, working with the industry to 

promote the development of water resources infrastructure that is in the best interests of water users and the 

environment in England and Wales. 

To help address future challenges Ofwat allowed additional funding within the PR19 final determination for 

the investigation and development of strategic regional water resource solutions5. RAPID supports and 

oversees this process. One of the goals of RAPID is to facilitate the timely and co-ordinated development of 

                                                             
5 This process and the portfolio of schemes is described in PR19 Final Determinations Strategic regional water resources appendix 

https://www.ofwat.gov.uk/publication/pr19-final-determinations-strategic-regional-water-resource-solutions-appendix. 

 

https://www.nic.org.uk/publications/preparing-for-a-drier-future-englands-water-infrastructure-needs/
https://www.nic.org.uk/publications/preparing-for-a-drier-future-englands-water-infrastructure-needs/
https://www.ofwat.gov.uk/wp-content/uploads/2018/08/Building-resilient-water-supplies-letter.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/873100/National_Framework_for_water_resources_summary.pdf
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strategic water resources infrastructure schemes so that they are construction-ready early in the 2025-30 

period. This acceleration (compared to water companies’ timescales) is needed to increase the resilience of 

our water resources, and to address the deficits identified by the National Framework for Water Resources.  

The portfolio of strategic infrastructure schemes that are currently included in the gated process is intended 

to develop a configuration of new resources and water transfers that provide the best value, are in the wider 

national interest, and are for the benefit of society as a whole. However, while it is acknowledged that it will 

improve the sharing of resources, it is less certain that the current portfolio will provide best value when 

taking into account regional and national considerations. This is because the proposed solutions have been 

developed by water companies in their WRMPs – therefore, have been driven primarily by the interests of the 

public water supply sector and, in particular, the interests of individual companies.  

There is a risk that by relying solely on water company-generated solutions, opportunities for sharing 

resources could be missed – for example, opportunities that have either not been considered or might have 

been eliminated early in the water companies’ decision-making process. 

RAPID wants to ensure that: 

▪ The current suite of fast-tracked strategic solutions is comprehensive, diverse (supporting 

resilience) and best to serve wider society. 

▪ Future opportunities are identified early so that they can be explored in the next round of planning 

for WRMP 24. 

1.2. Aims and objectives of this project 

The aim of this project was to explore and consider a full range of strategic water resources options to 

provide the best value and benefit to society as a whole now and in the future.  

The project’s main objective was to review opportunities for increasing the availability and sharing of water 

resources that are in the wider national and regional interest; opportunities which may not have been 

considered (or have been rejected) in the development the current suite of strategic solutions, as well as 

opportunities that could be available further ahead or exist outside of public water supply sector – for 

example, utilising navigation or flood management assets to provide or convey additional water resources.  

This project is a high-level review intended to identify potential current and future opportunities. It does not 

provide detailed cost and benefit information; rather, it presents a high-level assessment of potential; 

estimated timescales to implementation; and an indication of costs and benefits with the consideration given 

to how they may be best funded for the wider public good.  

1.3. Structure of this report 

This report is composed of 10 Sections and 8 Appendices to describe the purpose, approach, findings and 

technical details of this project. The table below provides an overview of the purpose of each section. Each 

section starts with a summary including conclusions and recommendations for that section. 

Section Purpose 

1. Introduction Describe the background, need and aims of this project. 

2. Approach A brief overview of the methodology.  

3. Options Previously Considered in 

WRMPs 

Identify options that could contribute to the regional and/or 

national solution from the WRMP19 excluded options list.  

Review options that have been excluded and reasons for 

exclusion to explore if a regional and/or national perspective 

could result in a different decision. 
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Section Purpose 

4. New Options Identify new solutions not previously considered in WRMP19.  

5. Multi-sector solutions 

Identify potential new multi-sector opportunities (including 

flood risk management, energy, farming, navigation, mineral 

extraction and coal sectors). 

6. Application of Regional and National 

Criteria 

Apply screening criteria with a regional and national 

perspective to a subset of options identified in sections 3, 4 

and 5. 

7. Best Value Comparison 
Apply Best Value criteria with a regional and national 

perspective to a subset of options identified in section 6. 

8. Consideration of potential sources of 

funding outside of the public water sector 

Review the funding potential to support multi-sector 

solutions. 

9. Conclusions Summarise findings. 

10. Recommendations Summarise recommended actions.  

Appendices Provide technical detail. 
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2. Approach 

 

The approach to identifying potential solutions outside those already put forward by water companies 

focussed on three sources of information (Figure 2-1): 

▪ Options previously considered in the development of water companies’ plans but excluded from 

their final WRMPs. The source of information was the list of unconstrained options from relevant 

WRMPs with focus on those that could provide yields of or over 50 Ml/d6.  

▪ New options not presented by the water companies previously or not highlighted in the 17 

Strategic Regional Options, nor identified in the company plans, but discovered during the 

engagement with the regional planning groups and individual water companies. 

▪ Opportunities for increasing and sharing resources outside the public water supply in England and 

Wales. This relied on identifying potential partners from sectors outside of public water supply 

whose assets could have the potential to increase water availability.  

Figure 2.1Summary of our methodology 

 

 

 

                                                             
6 The threshold set in the original scope of the project was 20 Ml/d; however, this left many options for consideration and the project steering 

group agreed to raise the threshold to 50Ml/d to focus efforts 
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As part of this review, we looked at the reasons why options were excluded from WRMPs and considered if a 

different decision would have been reached if the regional and/or national interests were the driver instead 

of the company’s own needs. 

We assessed a subset of thirteen potential options with Regional and National feasibility Criteria (RNC), 

discussed further in Section 6. The RNC includes three ‘must meet’ screening criteria to assess the potential 

for an option to contribute to a regional and national solution: 

▪ a capacity greater than 50 Ml/d  

▪ the ability to provide benefit to more than one organisation 

▪ deliverable sometime between 2035 and 2040, viewed by the Steering Group as a realistic 

timeframe to target for implementation. 

The RNC also include qualifying criteria to develop an understanding of option performance in terms of social 

amenity, environmental impact and carbon cost. A set of Best Value criteria, discussed in section 7, was then 

applied to a smaller subset of seven of these options to develop a better understanding of overall option 

performance. Further details on the methodology are provided in Appendix A. 
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3. Options previously considered in WRMPs 

 

 

3.1. Options reviewed  

We examined a list of over 3000 unconstrained options considered by English water companies in 2019 

Water Resources Management Plans, a summary of which was provided to us by the EA. We did not receive a 

list of excluded options for Wales. We received suggestions of options from Wales that could be considered 

during our consultation with Water Resources West. Of these excluded options from England and additional 

options from Wales, 57 options offered a potential yield of more than 50 Ml/d. Following a further review 

these were classified into three categories: 

▪ Keep excluded (27 options): options excluded from further consideration because there are either 

similar options within the current portfolio of 17 Strategic Regional Options (SROs) within the 

RAPID gated process, or the original company reasons for exclusion are valid within the 

regional/national context. These are listed in Appendix C. 

▪ Longlist (22 options) – options worth consideration in future, but not selected to investigate further 

in this project due to the number of potential options identified. See Appendix D. 

▪ Shortlist (8 options) – options for further evaluation with the regional and national criteria 

(described in Table 3-1). A range of option types were selected for the shortlist to which RNC and 

Best Value Criteria could be applied to consider how these criteria can help. 
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We consulted with the regional planning groups and the project Steering Group on our proposed list of 

options to keep excluded, place on a longlist or a shortlist. During this consultation, we also identified new 

water company solutions that were not part of the original EA exclusion list. Table 3-1 lists the 8 shortlisted 

options from previously considered WRMP options and Table 3-2 lists the 3 new options to investigate 

further with this project.  

Table 3.1 Eight WRMP excluded shortlisted options to investigate further within this project 

Project ID Map 

ID 

Water 

Company 

Option Description Potential regional/national 

benefits and reason for 

inclusion on shortlist 

WRMP-8  1 Thames 

Water 

Longdon Marsh Reservoir to 

support River Severn transfer 

Could benefit the west to east 

transfer by acting as a holding 

reservoir to aid with the 

timing of abstractions 

downstream at Deerhurst and 

has potential for multi-sector 

collaboration with flood 

management 

Longdon Marsh was considered as a reservoir north of Tewkesbury as a storage point to collect water from 

the Severn. When transfers would be required to the south-east the water would be transferred in a pipe to 

a point at Deerhurst for further transfer on to the south-east. It was excluded from WRMP19 because of 

comparatively poor performance against other resource/support elements on several criteria. In the 

company RAG assessment as part of the option screening process, it scored “red” against land acquisition 

cost, floodplain encroachment, impact on residential dwellings and archaeology and the historic 

environment. Floodplain encroachment was of particular concern (over 50% of the site sits in Flood Zones 

2 and 3) and was the only option that scored “red” against this criterion in the RWT feasibility assessment. 

WRMP-17  35 South 

Staffordshire 

Water 

6 month bankside storage with 

70Ml/d intake on the River Trent 

between Alrewas and Burton. 

Could provide multi-sector 

drought resilience along the 

Trent by supporting South 

Staffs, Severn Trent, Anglian 

Water and other users 

downstream 

South Staffs bankside storage is conceptualised be transferred into South Staffs raw water network. It was 

estimated to provide 49 Ml/d in dry year conditions. No reason for exclusion in WRMP19 was provided. 

WRMP-24  41 United 

Utilities 

New third party abstraction from 

Kielder Reservoir (Northumbrian 

Water), new 100 Ml/d pumping 

station and raw water main, 

discharge into Heltondale aqueduct 

and the Haweswater Impounding 

Reservoir, existing WTW 

Opportunity to explore an 

option that includes the 

benefit of Kielder reservoir as 

part of the national solution. 

This option could become an 

enabling option that supports 

the Lake Vyrnwy transfer to 

the south-east.  

Transfer from Northumbrian Water to United Utilities brings transferred water into the existing raw water 

network and makes use of an existing treatment works. No reason for exclusion in WRMP19 was provided. 

WRMP-26  34 United 

Utilities 

Water export: treated water transfer 

from United Utilities network into 

Severn Trent Water network at 

Bradwell SR (Buxton) 

Opportunity to increase 

company to company 

connectivity and resilience. 

The 60Ml/d transfer between UU’s strategic zone and Severn Trent’s strategic grid also has some variants 

that have been considered (e.g. a 60 Ml/d bi-directional transfer between Audenshaw on the Manchester 

ring main and Ladybower/Derwent Valley Aqueduct). This might then interplay with potential transfers 

between Severn Trent/Yorkshire Water and across to the East. It would also bring resilience benefits for 

both UU and Severn Trent (which was the original reason for scoping the scheme). No reason for exclusion 

in WRMP19 was provided. 
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Project ID Map 

ID 

Water 

Company 

Option Description Potential regional/national 

benefits and reason for 

inclusion on shortlist 

WRMP-28  26, 

50 

Severn Trent 

Water 

Replacement of Severn Trent 

import with alternative water to 

supply south Yorkshire. Severn 

Trent Water’s Bamford to 

Ambergate pipeline capacity 

increased to facilitate the use of 

Derwent Valley water within Severn 

Trent instead of as the export to 

Yorkshire Water. 

Opportunity to leave more 

water in the Severn Trent 

(SvT) system by Yorkshire 

Water supplying water to 

Sheffield from the Yorkshire 

strategic GRID. This 

arrangement could be used to 

varying degrees and the 

physical connection for SvT to 

provide water to Sheffield 

could be maintained to 

provide company to company 

connectivity and resilience. 

This would require changes to 

an existing bulk supply 

agreement and the 

legal/commercial framework 

for completing these changes. 

This option considers an end to the Severn Trent STW import that supplies Sheffield. It requires an 

alternative supply for South Yorkshire to be identified by Yorkshire Water. Currently, there is no clear 

alternative supply. A potential supply from the Tees is subject to modelling and may not be available in a 

drought and / or at the volume and frequency needed. No reason for exclusion in WRMP19 was provided. 

WRMP-35  28 Wessex 

Water 

Impoundment of coastal waters – 

Parrett Barrage 

The innovative nature of this 

scheme merits further 

investigation. 

A barrier near Bridgwater to stop tidal surges flooding upstream. This barrage would also temporarily 

collect downstream flows from the river that could be used as a water resource. No reason for exclusion in 

WRMP19 was provided. 

WRMP-43  55 Wessex 

Water 

Effluent re-use for aquifer recharge 

in the chalk groundwater system 

The innovative nature of this 

scheme merits further 

investigation. 

Apply advanced treatment to Trowbridge and possibly Westbury WWTW’s and then pumped the treated 

effluent onto the Salisbury Plain where it would be injected into the chalk aquifer to allow the continued 

abstraction from some of the existing Wylye valley supplies. No reason for exclusion in WRMP19 was 

provided. 

WRMP-56  51 Dwr Cymru  SEWCUS water resource zone 

enabling works to facilitate 

increased abstraction from Elan 

Reservoir by Severn Trent Water 

Opportunity to explore a new 

west to east transfer concept 

that continues Severn Trent’s 

access to water during 

summer cutbacks 

A collection of 5 water resource schemes could provide approximately 60 Ml/d of water currently provided 

by an abstraction from the Elan reservoir. With the addition of Penthir effluent reuse and the south-eastern 

groundwater resource, a total of approximately 120 Ml/d could be made available. 100 Ml/d of this could 

be used by Severn Trent from the Elan Valley Reservoir during summer cutbacks. This scheme was 

provided by Dwr Cymru during our consultation with Water Resources West. 
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3.2. Review of reasons for excluding options from final WRMPs 

The list of WRMP excluded options provided by the EA contained 3,111 supply options rejected through the 

various stages of the options appraisal process. Of those, 551 had a capacity greater than 20 Ml/d. The 

reasons for rejections for these schemes over 20Ml/d were reviewed. We observed that for almost a quarter 

of these schemes the reason for exclusion recorded by the company was that the option was ‘no longer 

required’. When the detail behind this was further explored it is clear that this categorised a multitude of 

reasons including for example that the scheme was already being delivered, the scheme had been combined 

with another option, the scheme was a duplicate. These appear to be legitimate reasons for exclusion. Within 

the category of ‘no longer needed’ there were also examples of exclusions based on reasons that may not 

apply in the regional and/or national context. There are a number of options within this category where the 

decision to exclude could have been different if considered from a regional and national perspective. 

Examples of reasons for exclusion which could be revisited include:  

▪ Drought benefit only – revisit to see if the option could be a temporary resilience option 

▪ No deficit – revisit to consider if neighbouring companies/regions could benefit 

▪ Not supported by scenarios – reconsider under new scenarios to explore whether the option could 

provide value for neighbouring companies/regions 

▪ Timing – revisit to see if the option could provide adaptive capacity in the future or contribute to a 

regional solution with a different timeframe 

▪ Alternate preferred – consider as a backup option should the preferred option be undeliverable 

Within this project, we were unable to explore these reasons for exclusion of schemes within the category of 

“no longer required” in more detail. For a further 22% of options, there were no reasons stated for exclusion. 

Our selection of options for RNC evaluation included the options that were considered no longer required or 

did not have a reason for exclusion within. 

We consider there is merit in understanding the detail of the reasons for exclusion in more detail. 

It is informative to consider the other reasons stated for exclusion to start to understand what barriers may be 

in the way of implementing certain types of options. Other reasons include: 

▪ Rejection based on cost (18 options); 

▪ Replacement at feasible option stage with a more effective/efficient method to deliver the same 

amount of water (102 options); 

▪ Rejection based on some technical factor such as complexity of the option, lack of information, and 

concerns over the potential yield (74 options); 

▪ Rejection based on abstraction constraints (44 options). The majority of these reflected concerns 

over sustainable abstraction limits (37 options); 

▪ Rejection based on environmental grounds (43 options) with around half (18 options) of the 

options rejected over concerns related to Habitats Directive or Water Framework Directive 

requirements. There is some overlap between options excluded for reasons of environmental 

concerns relating to Habitats Directive and Water Framework Directive and abstraction 

constraints above.  
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Note: the chart on the left includes all reasons for exclusion and the chart on the right includes all reasons 

except Unknown and Not required. 

Figure 3.1. Summary of reasons for exclusion for options with a yield above 20 Ml/d 

It is important to remember that these decisions for exclusion were made in the context of individual water 

companies developing their (largely) separate plans driven by statutory requirements. Inevitably, lacking the 

wider regional and national perspective, they largely reflected the interest of each company individually. It 

could be argued that, had the options been appraised through a wider, more strategic lens– taking into 

account regional and national water resource interests as well as considering wider environmental 

implications - different decisions could have been reached leading to altogether different outcomes. 

For example:  

▪ Options no longer required or no reasons for the exclusion were provided (270 schemes): an 

option that may no longer be required by a single company could potentially provide resilience 

benefits at a regional or national level.  

- Fifteen of the options included in the shortlist and longlist for this project had no reason 

for exclusion provided. For example, from the shortlist in Table 3-1: South Staffs bank-

side storage and intercompany transfer options between United Utilities and Severn Trent 

and Yorkshire Water and Severn Trent were excluded with no reason given. For example, 

from the longlist included in Appendix D, a Severn Trent new reservoir with potential DO 

of 180 Ml/d, United Utilities effluent reuse with potential DO of 159 Ml/d, two Wessex 

options and the Kielder Reservoir option were also excluded with no reason given.  

▪ Cost (18 options); and not preferred feasible options (102 options): when viewed in a more 

strategic context, with the best value and wider resilience benefits in mind – in particular where 

there could be a number of beneficiaries - cost may not be as significant a barrier as when viewed 

by a single company. For the same reasons, solutions that appear suboptimal for a single company 

could be more advantageous for multiple beneficiaries.  

- Four options identified in the longlist were excluded due to cost: United Utilities 

abstraction from the River Eden with potential DO of 50 Ml/d, United Utilities 

desalination plant on the Mersey estuary with a potential DO of 50 M/d, raising of Darwell 

Reservoir with the potential for a high DO value and Southern Water indirect potable 

reuse from Portsmouth Harbour via Pulborough WSW for a potential DO of 85 Ml/d. Two 

options identified in the longlist were excluded by EBSD modelling: Peacehaven effluent 

reuse option with potential DO of 50 Ml/d and a South East Water new abstraction from 

the Thames related to new water available in the Upper Thames (via Abingdon or a 

transfer from the east) with potential DO of 60 Ml/d. Regional planning processes should 

be able to assess if these options offer good value in the round. 
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▪ Technical reasons and potential yield (74 options): additional investigations and mitigation 

measures may be easier to merit and justify for an option that is of strategic regional importance, 

especially if it can provide wider public value and benefits for multiple stakeholders.  

- Three options identified in the longlist and shortlist were excluded for technical reasons: 

and three options from Thames Water including Longdon Marsh Reservoir with potential 

DO of 50-89 Ml/d, conveyance from Kielder Reservoir with potential DO of 300 Ml/d and 

desalination at Manor Road with potential DO of 150 Ml/d. The technical challenges also 

involve high costs to make the water deliverable. Longdon Marsh is included in the 

shortlist due to its beneficial qualities of acting as an effective holding tank for water to 

be transferred from the Severn and the potential collaboration with flood management 

activities. As above, regional planning processes should be able to assess if these options 

offer good value in the round. 

▪ Abstraction constraints and environmental considerations (87 options, of which 18 were rejected 

because of the requirements of Habitats Directive or Water Framework Directive and 37 for 

sustainability reasons); there is likely to be an overlap of these reasons as sustainability constraints 

are often driven by Water Framework Directive requirements. There would be merit in 

understanding these reasons in more detail. At present, the appraisal of options from the WFD 

perspective takes account of alternatives at a single catchment scale and considers downstream 

impacts. It is not clear if the “no deterioration” requirement is ruling out options which could be 

viable if additional mitigation were considered. No deterioration could inadvertently drive water 

companies to select alternative options which have greater environmental impacts including 

significantly more carbon-intensive solutions. In light of the significance of these options, 

additional mitigation is worth considering. 

- Six of the options that satisfied the RNC screening criteria were excluded due to 

environmental reasons: one in the longlist (Enlargement of the Clywedog reservoir), one 

in the shortlist (Longdon Marsh) and five in the excluded list (three drought permits and 

a new impounding reservoir at Borrow Beck for United Utilities and an abstraction near 

the Hampshire Avon for Wessex Water). All except for Longdon Marsh and the 

impounding reservoir initially had no reason for exclusion in the EA provided exclusion 

list. The explanation of exclusion for environmental reasons was provided during the 

consultation with the regional groups.  

Appendix B presents more information on the reasons for exclusion. 

3.3. Conclusions and recommendations 

For many options excluded from company WRMPs, there was not enough detail on reasons for exclusion 

recorded to enable a full analysis. A significant number of options with the potential to supply more than 

20Mld had no reason recorded or stated that the option was no longer required. Further investigation of 

reasons for exclusion should be undertaken as it is possible that for some of these options the decision would 

have been different if a regional or national perspective had been applied. 

A review of the reasons to exclude options identified a number of options worthy of further investigation 

during the regional planning process: 15 options with no reason for exclusion; 5 options excluded due to cost 

and preference and 4 excluded for technical reasons. We also found that there could be overlap in reasons 

for exclusion on environmental grounds. There would be merit in understanding environmental reasons for 

exclusion in more detail.  

It is clear that companies have already completed a thorough process to prioritise investment for WRMP19 

resilience to a 1:200 drought. With the perspective of the National Framework and planning to resilience to a 

1:500 drought and resilience for all water users, some of these previously excluded options could contribute 

to a viable solution. 

We recommend: 

▪ The regional planning groups reconsider the reasons for exclusion for options included in the 

longlist and shortlist in this report from a regional/national perspective; 
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▪ Develop an approach for environmental concerns to be considered in the round potentially looking 

outside of the catchment and downstream of the abstraction for mitigation and alongside the costs 

and impacts of alternative supplies. Potential mitigation for WFD impacts should be considered; 

▪ Develop more detailed guidance on how to define and register reasons for exclusion. 
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4. New Options 

 

 

In addition to options previously identified by water companies, we investigated and reviewed additional 

opportunities for increasing and sharing resources in England and Wales. Our goal was to identify additional 

solutions that could be used in the national supply-demand balance (SDB) by sharing water from regions 

with a surplus with those forecasting deficits. We considered the forecast supply-demand balance deficits in 

each company area alongside an assessment of water availability provided by the EA for this project. 

Figure 4-1 illustrates the scale of baseline deficits forecast for 2045 in company WRMPs. We include a map 

that shows the baseline deficit forecast to indicate the future that needs to be planned for. Figure 4.2 

illustrates additional water available for abstraction provided by the EA. 
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Figure 4.1 Baseline Supply Demand Balance at 2045 from final WRMP19 
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Figure 4.2 Additional water availability for abstraction as mapped September 2019. Blue shaded catchments 

indicate catchments where water is available at least 95% of the time. 

 

 

4.1. Shortlisted new options 

Tables 4-1 and 4-2 describe a subset of the potential solutions identified in discussions with stakeholders. 

Table 4-1 lists the options that we evaluated using the RNC (described in Section 6). Table 4-2 lists the 

options we did not evaluate with RNC:  

▪ We did not evaluate the Fenland Reservoir because during our stakeholder consultation we found 

that it was already being promoted to RAPID by Anglian Water.  

▪ We did not evaluate the transfer from Scottish reservoirs because our focus was to explore solutions 

ready for implementation by 2035 and 2040 and we decided to focus on options within England 

and Wales and leave a transfer from Scotland for a later second stage after connectivity to Kielder 

Reservoir is established for transfer further south.  
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▪ We did not evaluate the WRSE Strategic Grid as there was not enough information to evaluate the 

benefits and impacts at the time of our consultation and we understand it is progressing as part of 

WRSE regional modelling.  

Table 4.1 Three new options evaluated with Regional and National Criteria 

Project 

ID 

Map 

ID 

Water 

Company 

Option Name Potential regional/national 

benefits and reason for 

inclusion on shortlist  

New-1  10 Wessex 

Water 

Mendip Quarries Makes use of an existing 

resource and potential multi-

sector solution (filled by 

Internal Drainage Boards, 

Sedgemoor drain or Somerset 

levels) 

A limestone quarry in the Mendips that is scheduled for decommission in 2040. An approximate total 

volume of 78,000 Ml (accommodating reduction due to benches) and a potential on average to provide 

100 Ml/d, (133 Ml/d over 9 months drawdown and 66 Ml/d over 18 months drawdown). There are a few 

options to fill the quarry and drain the water for use. 

New-2  3 Dwr 

Cymru 

Southeastern Groundwater resource Could make use of a resilient 

groundwater resource to 

provide additional water for a 

west to east transfer. 

A natural spring providing additional water to the Dwr Cymru SEWCUS zone enabling options and the 

Penthir reuse scheme for a total available amount of 120 Ml/d. This water could be released in the Elan 

Valley reservoir to allow Severn Trent to use up to 100 Ml/d during summer cutbacks, and/or some of it 

could be made available at Deerhurst on the River Severn via a transfer from the River Wye.  

New-6 5 Dwr 

Cymru 
Raise Elan valley Craig Goch dam A large resource that could 

provide additional water 

eastward along two routes (via 

the Elan Valley Aqueduct and 

via the River Severn), with the 

potential for joint flood and 

possibly hydro-electric benefit 

Expansion of this reservoir could provide an additional supply of water for transfer to the east. It was first 

explored in the 1970s and was included in Thames Water’s WRMP19 rejection register. It was not included 

in the EA list of excluded options. Any consideration of this option would require investigation into 

environmental concerns. It was stated as a potential future option by Dwr Cymru, depending on the 

findings of environmental studies, assessments and consideration of mitigation. 
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Table 4.2. Three new options not evaluated with Regional and National Criteria 

Project 

ID 

Map 

ID 

Water 

Company 

Option Name The reason not evaluated 

using RNC 

New-3  4 WRSE WRSE Strategic GRID There is not enough 

information available at 

present to allow an evaluation.  

The WRSE is completing an analysis to optimise the location and capacity of transfer connections between 

Water Resource Zones (WRZs) in the south-east to share existing surplus water and future water supplies 

around the region. Different optimum configurations are dependent on whether more water is transferred 

into the region from the north-west, south-west or north-east. The development of the optimum 

configuration will continue during the regional planning process. 

New-4  N/A WRSE Scottish reservoirs This solution to top-up Kielder 

reservoir from Scottish sources 

is a viable consideration for the 

longer term, but beyond the 

scope of this project to 

investigate in detail. 

This option considers the ability to top-up the Kielder Reservoir with water from Scotland. When looking at 

a longer-term future that evaluates the solutions for 2100, this is a valid option to include. The focus of 

this study is to evaluate solutions ready for 2040 

New-5 54 Anglian 

Water 
Fenland reservoir This solution has strong 

potential and is already being 

considered as an additional 

option to the RAPID process 

and therefore not a target for 

consideration with this project. 

The Fenland reservoir would provide additional water to the North Fenland Water Resource Zone and 

shared to other WRZs via the strategic pipeline. 

During our conversations with water companies, we identified a number of connection points that could 

facilitate potential transfers between companies. We did not explore these transfer options any further as 

listed in Table 4.3. Further investigation to understand the cost and benefit of these transfer options is 

recommended. 

Table 4.3 Connection locations between regions discussed during this project 

Map 

ID 

Water 

Company 

Option Name Potential regional/national 

benefits  

42 

52 

Northumbrian 

to Yorkshire 

Water 

Kielder Reservoir to Blackwell  

Cow Green Reservoir to Blackwell 

There is potential for 

Northumbrian Water to 

transfer water from Kielder or 

Cow Green reservoirs to 

Yorkshire Water 

40 Northumbrian 

to United 

Utilities 

Cow Green Reservoir to Haweswater In addition to the Kielder to 

Haweswater transfer, there is 

also potential for 

Northumbrian Water to 

transfer water from Cow Green 

reservoir to United Utilities 
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Map 

ID 

Water 

Company 

Option Name Potential regional/national 

benefits  

56 Yorkshire 

Water to 

Anglian Water 

Connection into Anglian Water network This is potential for Yorkshire 

Water to transfer to the 

Scunthorpe/Gainsborough 

region 

24 Yorkshire 

Water to 

Anglian Water 

Doncaster source potential to share yield There is potential for 

Yorkshire Water to share yield 

capacity with Anglian Water as 

part of the conjunctive system 

at Doncaster 

 

Figure 4-3 shows the geographical distribution of the shortlisted options from the excluded WRMP19 list and 

new water company solutions and transfers identified during the project alongside the current 17 SROs. 

Figure 4.3 Map of 17 current SROs, 12 shortlisted solutions, other water resource options and connection 

points discussed during this project 
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4.2. Conclusions and recommendations 

Through our engagement with stakeholders, we identified 6 new options not in the list of WRMP19 rejected 

options. We also identified 5 transfer options.  

We recommend: 

▪ The regional planning groups include the 6 new options identified in this project in their regional 

modelling;  

▪ The regional planning groups consider the 5 new transfer points identified in this project. 
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5. Multi-sector solutions 

 

 

The following subsections present a summary of the options identified and ideas shared. Examples of multi-

sector solutions from other countries are included in call-out boxes and described in more detail in Appendix 

H.  
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5.1. Flood risk management and water supply 

The EA has a strategic overview of all sources of flooding and coastal erosion (as defined in the Flood and 

Water Management Act 2010). Flood risk management infrastructure has the potential to also provide 

benefit to water resources, though the different requirements of these two sectors mean that multi-sector 

schemes need to be planned carefully. For example, flood storage schemes have the potential to be modified 

to convey stored water to the water supply network instead of returning this stored water to the river channel 

once flows recede. However, such a scheme would need to balance the competing desires for an empty 

storage to provide maximum capacity for a future flood, and the need for full storage to provide maximum 

flexibility for water supply.  For the water sector to utilise stored water in a flood storage reservoir, there 

would also need to be sufficient demand on the network, and/or storage for the water elsewhere in the 

network (particularly given that flood storages are often used for other purposes when dry – amenity and 

recreation for example). The call-out box below describes the ‘Howard Hansen Dam’ in Auburn, Washington, 

one of a number of dams in the Western United States that are optimised for flood alleviation and water 

supply. 

Notwithstanding the challenges of balancing these demands, there is growing collaboration between EA 

flood management and water company water resource planning. 

Several water companies have worked with the Environment Agency to assess if and how the operation of 

reservoirs could be optimised to benefit both water resources and flood risk management, for example by 

drawing down reservoir water levels in advance of heavy rainfall. 

The Government’s new flood and coastal erosion risk management Policy Statement and the Environment 

Agency National Flood and Coastal Erosion Risk Management Strategy for England both set ambitions for 

identifying opportunities that benefit both flood risk management and water resources. 

Several flood risk management schemes have potential synergies with water supply. Some examples include: 

The Shrewsbury North West Relief Road  

The project has the potential to include a joint 

solution for flood management and water. A 

flood reservoir with an initial approximate size of 

15000 Ml is being explored and will be designed 

in more detail during later project phases. 

Leveraging this reservoir for water resources 

would require further exploration with Water 

Resources West, Severn Trent and the EA and 

consideration of water resources needs as part of 

the reservoir design. 

Washland areas (for example in East Anglia) 

Areas that passively store floodwaters on 

farmlands are seeing inundation over much 

longer periods than previously expected. This 

limits subsequent flood storage potential and 

risks asset integrity. Options to remove these 

floodwaters more quickly (e.g. active schemes to 

provide water supply) could deliver mutual 

benefits. This would require further exploration 

with Water Resources East, Anglian Water and 

the EA and consideration of water resources 

needs as part of the design and operation. 

Howard Hansen Dam – Auburn, Washington 

The Howard Hanson Dam serves multiple purposes by 

providing flood risk reduction, municipal water supply and 
summer and fall low flow augmentation for fish. At the end of 

winter, water is gradually stored in the reservoir for municipal 

water supply and for conservation (low flow augmentation) 

purposes. 

Highlights: 

▪ Flood damage prevented by Howard Hanson Dam 

since the January 2009 flood is estimated at about 

$6 billion. 

▪ The Corps of Engineers constructed a seepage 

barrier in November 2009 to reduce seepage and 

improved the drainage of the right abutment by 

installing drains that more effectively direct 

seepage into the drainage tunnel. Testing showed 

that the work controlled seepage more effectively. 

Learnings for the UK: 

▪ Demonstrates the possibilities for utilising reservoirs 

for flood alleviation and water resources storage 
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Groundwater flood hot spots (non-specific location, as a general theme) 

These areas are characterised by high water tables with relatively good water quality that could be leveraged 

as a water resource. This would require appropriate boreholes, pumping and distribution systems to bring the 

water into a public water supply network.  

Flood storage points in large catchments 

Multiple storage points in large catchments, such as the Thames Valley, have the potential to provide water 

supply through linking with existing water supply networks. This would require appropriate pumping and 

distribution systems to bring the water into a public water supply network. 

The following sections explore flood storage opportunities at various stages of development in more detail. 

5.2. Studies already underway 

Shrewsbury North-West Relief Road: this new piece of highway infrastructure is being funded by the 

Department for Transport and is intended to be operational by 2024. Its planned alignment crosses the River 

Severn upstream of Shrewsbury and the EA is investigating the potential of a joint transport/flood risk 

management solution, either as a second phase (following the construction of the road) or at a later stage if 

further study is required to confirm the feasibility of a flood storage area. Current planning suggests a storage 

capacity of 15 million cubic metres is possible. Further enhancements to the scheme could be evaluated to 

consider whether stored water could be diverted to the water supply system. 

Thames Valley Flood Scheme: this project is currently at the Outline Business Case stage and aims to reduce 

flood risk to at least 15,000 properties in addition to providing major environmental improvements across 

the region. The scheme is an ambitious project to develop proposals, plan and construct flood risk 

management measures including large scale flood storage in multiple locations in the Thames Valley, 

ranging in size from 280 ha to 1320 ha. The EA will be working in partnership with a range of organisations 

across the Thames Valley, with a focus on the areas of the Oxford-Cambridge growth arc. As well as reducing 

flood risk within and widely beyond the area of the arc, the scheme will contribute to climate resilience, 

carbon reduction and environmental net gain through changes in land management. Active discussions have 

already been held with Thames Water regarding potential involvements in the scheme with other 

stakeholders consulted including the Regional Flood and Coastal Committee and Lead Local Flood 

Authorities. Some of the larger flood storage reservoirs in the scheme could be assessed to see if any stored 

water could be diverted to the water supply system. 

5.2.1. Studies planned 

Great Ouse: The EA is commencing a study to assess if flood storage is viable across the Great Ouse 

catchment. This will include a range of storage options including large scale and smaller scale storage and 

will seek to identify potential opportunities for delivering multiple benefits to communities, including 

water resources. 

River Nene: this study will evaluate the current and potential future benefits of existing and proposed fluvial 

flood storage structures on the River Nene in Northamptonshire, including the potential of flood storage 

assets providing multiple benefits including providing water to the water supply network. 

Idle and Torne Catchment: the EA is currently evaluating how the storage of floodwater can be optimised 

within the catchment to support abstractions during drier months. One option being considered is the use of 

natural flood management techniques to hold backflows and promote aquifer recharge. The study also seeks 

to promote carbon sequestration where feasible. Severn Trent Water is part of a multi-stakeholder steering 

group for this study. 
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5.2.2. Ideas at the concept stage 

Most major river systems of England and 

Wales have traditionally been managed 

through the development and delivery of 

isolated schemes. As the multi-sector 

benefits of catchment-wide and multi-

agenda solutions are increasingly evaluated 

and gradually proven, new concepts are 

being put forward. The Environment Agency 

National Flood and Coastal Erosion Risk 

Management Strategy aims to make greater 

use of nature-based solutions that take a 

catchment led approach to managing the 

flow of water to improve resilience to both 

floods and droughts. It identifies over 100 

catchment-based partnerships across 

England and cross border with Wales taking a 

community led approach to promote a 

healthy water environment for the benefit of 

people and wildlife. 

One potential opportunity identified by the 

stakeholders we spoke to is along the River 

Avon. The EA owns and maintains a number 

of weirs, sluices and structures along this 

river, from north of Rugby to Tewkesbury. 

Their primary role is to manage water levels 

in several impounded sections of the river, to maintain a healthy ecological environment and to facilitate 

such activities as boating etc. If the entire length of the watercourse was managed as a single entity, 

efficiencies in management and synergies with other sectors might be more readily realised. 

Washland areas of England were also identified by EA staff as potential priority areas for multi-sector 

solutions. Several parts of England (such as the River Till, Ouse, and Don) are characterised by washland 

areas were fluvial flood flows are diverted to flood farmland retained by flood embankments. Stored waters 

are then released to the channel once flows recede. Anecdotal evidence from EA employees suggests these 

systems are holding water for longer periods than envisaged when designed, meaning that: 

▪ Farmland is unavailable for long periods. 

▪ Storage capacity is not available should further flooding occur. 

▪ Persistent inundation risks the stability of retaining embankments. 

Given these concerns, modifications to the washland systems to more rapidly reduce stored water levels, such 

as for water supply, would provide a significant flood risk-benefit. Notwithstanding the challenges of 

providing treatment and pumping, as well as the intermittent nature of available stored flood water, 

washland systems should be explored further as a potential opportunity for water supply. 

Another concept idea worthy of further exploration is to harness synergies between groundwater flood risk 

schemes and water supply infrastructure. Several areas of England are susceptible to groundwater flooding, 

characterised by elevated groundwater tables which are often sustained over several weeks or months. This, 

therefore, has the potential to provide an available resource for water supply. In addition, groundwater 

quality is also relatively good, as compared to fluvial water quality and so treatment requirements may be 

less onerous. Examples of balancing groundwater levels, fluvial levels and abstraction demand already exists. 

Pasco County 4G Wetlands System - Florida 

The 4G wetlands are intended to passively recharge the surficial 

and Upper Floridan aquifers, while protecting water quality 

through natural biological treatment. The project has created the 

largest groundwater recharge wetland in the world and includes a 

range of wetland ecotones that will be sustained naturally over 
the long term by ecologically appropriate and carefully 

controlled water-level operation. 

Highlights: 

▪ 2.5M people and $7.5B in agriculture receiving a more 

sustainable water supply 

▪ 176 acres of new wildlife habitat created within 15 

constructed wetland cells 

▪ 90% of Florida's freshwater supply is supported by the 

Floridan Aquifer, recharged through the 4G Wetlands 

Learnings for the UK: 

▪ Demonstrates the possibilities for constructed wetlands 

to alleviate flood impacts, improve water quality and 

the environment. 

▪ Constructed wetlands can help with groundwater 

recharge 
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For example, the Shropshire Groundwater Scheme focusses on fluvial flow regulation (to maintain 

abstraction) through the phased development of groundwater storages. Evaluating the synergies between 

groundwater flood risk management and water supply is warranted in areas prone to groundwater flooding.  

We recommend: 

▪ The EA should leverage its strategic overview role for all sources of flooding and coastal erosion (as 

defined in the Flood and Water Management Act 2010) to promote case study projects with water 

companies to test the potential for collaboration between flood management and water resources 

including: 

- The Environment Agency National Flood and Coastal Erosion Risk Management Strategy 

aims to achieve greater use of nature-based solutions that take a catchment led approach 

to managing the flow of water to improve resilience to both floods and droughts. It 

should explore opportunities to manage the entire length of a watercourse as a single 

entity to identify what efficiencies in management and synergies with other sectors might 

be more readily realised. 

- Notwithstanding the challenges of providing treatment and pumping, as well as the 

intermittent nature of available stored flood water, washland systems should be explored 

further as a potential opportunity for multi-sector working. The National Strategy 

identifies that the Environment Agency will work with farmers, land managers, water 

companies and internal drainage boards to better assess these risks and the climate 

adaptation that will be needed in low-lying catchments. 

- Evaluating the synergies between groundwater flood risk management and water supply 

in areas prone to groundwater flooding.  

5.3. Energy and water supply 

There is strong potential for the energy and water sectors to share water resources and work together to build 

reliability that satisfies each of their needs (and others such as farming) as they often have different risks to 

their operations at different times. A recent report7 completed by energy UK indicates they have the 

information and forecasts inform collaboration on long term planning. This collaboration could be enhanced 

with regulatory support.  

Energy generators have stated that they generally have the flexibility to move the generation of electricity 

between sites. In the event of a drought in the south of England, energy generators could move the 

generation of electricity to the north of the country and therefore provide some of their water allocation to 

help sustain water supplies through the drought. As the UK moves to more renewable resources, water-

cooled energy generation plants will still be required to balance renewable energy supply when the weather 

is not favourable. When the water is not needed for generation purposes, it could be made available for 

public water supply or farming. Generators would be expected to retain the water rights underpinning such 

sharing since that water would be required in other power market conditions and is economically used to 

support the generator’s position in the power sector capacity market, the mechanism which ensures enough 

generation is available and ready to provide a resilient power system.  

Examples of existing collaboration include: 

▪ Didcot is a power generation plant west of London on the Thames River that requires water for 

cooling purposes. When market conditions are such that this cooling water is not required for 

generation purposes then the water can be left in the river for water companies such as Thames or 

Affinity to abstract downstream to meet their public water supply needs. 

                                                             
7 Gasparino U. & Edwards N.A. , 2020, ‘Scenarios for the projection to 2050 of Water Use by Power Producers – with a focus on WRE’, Joint 

Environment Programme (JEP), ENV/660/2020 (in press) 
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▪ Little Barford is a power generation plant that abstracts water from the Ouse River for cooling 

purposes. When this cooling water is not required, it can be utilised by Anglian Water and/or the 

local farming community. Section 5.3.1 describes the potential for conjunctive use and sharing in 

this region. 

At a late stage of this project we became aware of two other opportunities (Didcot Water Treatment Plant and 

a variation related to Little Barford and Lower Nene Water Sharing that considers an increase in storage) with 

the energy sector. These appear to fall more under trading than collaboration and as such fall outside the 

scope and intent of this project. Nevertheless, they are worth exploring further.   

The existence of reservoirs in the conjunctive system surrounding Little Barford allows for maximising the 

use of the existing abstraction licence. Whenever it is not needed for energy generation, it can be stored 

and/or transferred for farming and water resources needs.  

Two more opportunities for collaboration with the water and energy industries could be possible. Joint 

exploration of these opportunities should be pursued to assess the opportunities and the risks that could be 

created by multiple demands on the same water resources.  

▪ Carbon capture and storage: Part of the UK’s zero carbon emission strategy would be capturing 

carbon and either beneficially using it or storing it to avoid subsequent re-mobilisation to the 

atmosphere. Technology for capturing carbon is likely to make use of both water and energy, 

including the use of water for cooling purposes. The timing and use of this water can be optimised 

in river systems (like the Trent a historic system for coal-fired plants with the potential future for 

the carbon capture and storage industry) to balance the needs of energy generation, public water 

supply and other sectors and potentially to capitalise on surges during storm and flooding events. 

The addition of bankside storage allows water availability to be maximised and provide a consistent 

supply for carbon capture and storage and other water supply needs. 

▪ Hydrogen economy. Hydrogen can be sourced as Blue Hydrogen (the steam reforming of methane 

in natural gas) or Green Hydrogen (the electrolysis of water). As the UK moves towards a hydrogen 

economy the water demand and location of these plants need to be understood. It is likely that 

future water supply sources could benefit both the hydrogen economy and public water supply. 

Therefore, long term investment in water supply should consider where the hydrogen economy 

may develop and the potential for shared solutions. 

5.3.1. Lower Nene Water Sharing Projects 

The Lower Nene Water Sharing project in the Anglian Region promotes the optimum use of three existing 

reservoirs (Pitsford, Rutland and Grafham) to balance water needs across three river catchments (Welland, 

Nene and Ouse) and can help to alleviate flooding and satisfy public water supply, energy and farming needs. 

Water Resources East is facilitating the conversation with these three sectors. The ability to maintain 

optimum reservoir and river levels can be achieved by sharing the benefits of different abstraction regimes 

across the three sectors. For example, when water is not needed for energy generation, this abstraction 

volume can be traded with farmers who may need water and the benefit can be stored via connectivity in 

Anglian Water reservoirs.  

We recommend: 

▪ Further study of opportunities for collaboration between the water and energy sectors to assess the 

opportunities and the risks that could be created by multiple demands on the same water 

resources.  

▪ The EA support multi-use abstraction licences so it is easier for different sectors to collaborate on 

water resource solutions. 
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5.4. Farming and water supply 

There are a number of opportunities for collaboration between the farming sector and both flood and water 

resources management. Sourcing finance and funding for larger infrastructure can be a challenge for the 

farming sector. Working together and with other agencies to develop reliable and resilient infrastructure with 

more than one party benefitting, shares the cost of infrastructure. However, solutions are difficult to progress 

without a more strategic overview that brings all the parties and needs together. 

Examples of opportunities with the farming sector include: 

▪ Farmers have the benefit of large land areas which are often subject to flooding and can be 

managed to capture rainwater for storage or infiltration (see also Section 5.1 and Section 5.4). They 

can also include wetland complexes to improve water quality. Farmers can also use non-potable 

water for some of their need which would leave more water in the environment. With the 

fluctuations in rainfall and temperature associated with climate change, it is challenging for farmers 

to secure a reliable yield year on year. Some farmers are choosing to opt for a more reliable public 

water supply and relinquishing their abstraction licences, which can be used by water companies to 

increase the resilience of public water supplies.  

▪ Water companies can also act to balance short term needs of farmers by trading water from their 

reservoirs. This practice has occurred in East Anglia in collaboration with the EA who permitted a 

variation in abstraction regimes governed by Hands-off-Flow to help Anglian Water refill their 

reservoir to compensate for the loss of storage following its use to assist the farming community. A 

formalisation of this collaboration could contribute to a multi-sector solution and these types of 

arrangements are being explored with the South Lincs and Fenland reservoir, the Lower Nene 

water-sharing project and the Cotswold Waterpark concept. 

▪ The Felixstowe Peninsula Project illustrates the ability of Internal Drainage Boards to leverage their 

service of water transfer within the Anglian region. Instead of pumping water to sea to manage 

water levels, it proposes to transfer water back inland to store it for farming needs and has been 

designed with an option for Anglian Water to benefit. The abstraction licence has been granted and 

a company has been created to coordinate implementation. This type of solution could be 

replicated across East Anglia to provide a cumulative benefit that leverages water routinely pumped 

to the sea which in return frees up abstraction licences for public water supply.  

▪ Securing future water supply for growth in agricultural output to help the UK be more self-sufficient 

in food production requires political momentum. The Lincolnshire Local Economic Plan (LEP) has 

developed a future water strategy that integrates water resources, flood management and 

agricultural growth. The Medway catchment in Kent is the study area for many projects listed in 

Section 5.4. Both show the complexity of integrated water management and the need for some 

catalyst to ensure these collaborative benefits are capitalised. Currently, there is no defined role to 

take responsibility for the overall prosperity within each catchment. Water companies are 

responsible for supplying water to their customers. The EA is responsible for flood management. 

Farmers take care of the success of their businesses and local authorities promote growth and 

prosperity. Each group does their best within their remit. What’s lacking is a more strategic overview 

that brings all the parties and needs together in solutions that bring multiple benefits and optimise 

their public value. 

We recommend: 

▪ Further study to explore what is needed to bring all the parties and needs together (i.e. what drives 

collaboration) in solutions that realise multiple benefits and optimise their public value.  

▪ Development of an approach to document and maintain commitments between sectors towards 

collaborative long-term planning objectives. 

http://www.greensuffolk.org/flooding/hwmp/felixstowe
https://www.greaterlincolnshirelep.co.uk/priorities-and-plans/priorities/water
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5.5. Integrated catchment management 

South West Water’s Upstream Thinking is one of the pioneering projects to leverage the benefits of 

catchment management for environmental gain and to lessen the need for the end of pipe solutions. Many 

water companies work with the EA and local conservancy groups to slow the runoff of water that leads to 

flooding and increased water treatment costs. There are significant benefits for flood alleviation and wildlife 

associated with the introduction of attenuation ponds and wetlands. 

The Medway catchment offers an example of many parties collaborating in this integrated approach to 

maximise prosperity. The Medway catchment is a subject of study for the University of Kent Catchment 

Futures project and Defra’s system mapping to explore regulatory change that benefits all water users.  

There is strong potential for agricultural growth in the Medway catchment that could lead to a substantial 

increase in water use (e.g. 50% more than what is currently used for agriculture).  

We recommend: 

▪  Further study to explore what is needed to bring all the parties and needs together (i.e. what drives 

collaboration) in solutions that realise multiple benefits and optimise their public value.  

▪ Development of an approach to document and maintain commitments between sectors towards 

collaborative long-term planning objectives. 

5.6. Effluent reuse 

Indirect effluent reuse is common in the UK in the sense that treated wastewater is discharged into 

watercourses to be abstracted further downstream after natural attenuation has occurred. Many water 

companies have some form of reuse scheme in their final WRMP19s.  

There are no specific guidelines in the UK 

related to the direct use of treated effluent 

apart from meeting quality standards at the 

point of its use. The Drinking Water 

Inspectorate (DWI) manages potable water 

quality standards which are defined in 

legislation for public water supply with 

testing to ensure compliance. For non-

potable commercial and industrial needs 

water quality standards are managed by the 

appropriate trade body, i.e. for food-related 

agriculture, this would be managed 

ultimately by the Food Standards Agency. A 

recent workshop at Brighton University 

explored the creation of specific guidelines 

for different types of direct non-potable 

reuse. 

There is potential for effluent reuse to 

contribute to more of the supply for non-

potable needs including farming, 

commercial and industrial needs. This 

would leave more water in the natural 

environment and allow for more 

abstraction to meet potable needs. 

Agricultural Irrigation of Vegetable Crops: Monterey, 

California 

In an effort to reduce groundwater extraction in the northern 

Salinas Valley, Monterey Regional Water Pollution Control Agency 

(MRWPCA) in partnership with the Monterey County Water 

Resource Agency began providing reclaimed water to 12,000 acres 

of prime farmland used to grow cool season vegetables in April 

1998. This large-scale use of recycled water was followed by a 11-

year study to determine whether or not the use of recycled water 
for irrigation of raw-eaten food crops would be safe for the 

consumer, the farmer, and the environment. Results of this project 

have shown that food crops are protected against pathogenic 

organisms. 

Highlights: 

▪ Marketing of produce from farms in northern Monterey 

County has been successful and profitable. The produce 

is not labelled as having been irrigated with recycled 

water. 

▪ This pioneering project has encouraged similar projects 

in other parts of the United States. 

Learnings for the UK: 

▪ Demonstrates the possibilities for large scale reuse 

schemes for agriculture needs 

https://www.southwestwater.co.uk/about-us/latest-news/news-2018/south-west-waters-catchment-management-scheme-recognised-by-prestigious-responsible-business-awards/
https://urldefense.com/v3/__https:/research.kent.ac.uk/kiss/catchment-futures/__;!!B5cixuoO7ltTeg!Xwaybyx7SJ3Uri63gF9ai8vhDxzeCgWNPlaNG70MSOre96sWELjWSZ1iRXJM41NKlDRP$
https://urldefense.com/v3/__https:/research.kent.ac.uk/kiss/catchment-futures/__;!!B5cixuoO7ltTeg!Xwaybyx7SJ3Uri63gF9ai8vhDxzeCgWNPlaNG70MSOre96sWELjWSZ1iRXJM41NKlDRP$
https://blogs.brighton.ac.uk/aquatic/2019/11/21/adapting-to-change-considerations-for-water-recycling-and-desalination-to-address-future-water-supply-challenges-in-the-uk/
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We recommend: 

▪ That water companies and regulators collaborate to develop specific guidelines related to reuse 

and the quality standards for non-potable use.  

5.7. Mines, quarries and water supply 

When looking at enhanced public value, the whole life of an asset and the potential for cross-sector 

collaboration, quarries can be thought of as future storage points and mines can be thought of as point 

sources of partially treated water, potential storage and conduits for transfer between catchments. As a 

condition of the planning permission and or the licence to operate the site the owners are usually obliged at 

the end of their extractive lives, to implement significant remediation to render them safe and benign for the 

environment. Third parties may consider this remediation to be the opportunity to thereafter develop a water 

resources solution. 

One of the new solutions identified during this project, Mendip Quarries, could provide storage that supplies 

as much as 100 Ml/d. Other water companies are investigating quarries as places for new or expanded 

storage. Some quarries may be large enough to store a strategic amount of water although the practicality of 

location needs to be considered: for example, quarries located on the top of hills would necessitate expensive 

pumped-storage. Solutions that increase drought resilience – i.e. those with infrequent use – may require 

continuous low-volume pumping to maintain operability with intensive pumping only occurring during a 

drought period. A quarry that offers a low capex/high opex water resource solution could be an attractive 

proposition for increasing drought resilience.  

Figure 5-1 shows the extent of locations where the Coal Authority is currently treating water to make it 

environmentally acceptable. These locations offer partially treated water that could be brought into public 

supply once remaining water quality issues have been dealt with. Due to the nature of coalfields with 

underground conduits formed by former mine roadways that act like large pipes, it might be possible for this 

water to be made available to water companies at more beneficial locations than where it currently enters the 

above-ground environment. Similar to quarries, these disused mines offer water supply (approximately 1 

million Ml/year of recharge), storage (approximately 32 million Ml of void space) and transfer potentials via 

this void space that could be counted on during droughts. 
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Figure 5.1 Location of existing coal mine treatment sites superimposed on water resource availability for 

abstraction in a catchment.  

 

The Coal Authority is currently reviewing ways to treat the water more effectively and reduce plant footprints. 

Treated water could be used for regular supply or to satisfy infrequent needs. In a similar way to direct non-

potable reuse, water from the coalfields could be treated for non-potable needs, thus relieving pressures on 

river, reservoir and groundwater abstractions for potable needs. 

We recommend: 

▪ That regional planning groups continue to explore the potential benefit of disused coal mines. 

5.8. Navigation and water supply 

The canal system offers a ready conduit for larger water transfers. The bold black lines in Figure 5-3 show 

extensive connectivity across the Midlands and from west to east via, for example, the Kennet and Avon 

canal.  

Most canal routes have the capacity to transport 50 Ml/d without a large investment. It is possible to 

transport between 50 Ml/d and 100 Ml/d via the canal system with increasing levels of investment 

depending on the route required. Using canal routes for water transfer has been explored previously with 
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high-level cost estimates completed in 2016 and before that in 1998/99. Two of the current 17 SROs 

explore using current or restored canal navigations to transfer water. These are the use of the Grand Union 

Canal to transport supply from Minworth wastewater treatment works in Severn Trent Water for Affinity 

Water, and the use of the Cotswold Canal to transfer water between the River Severn and River Thames. One 

of the new options identified during this project, Mendip Quarries, considers the Kennet and Avon Canal as a 

potential conduit to transfer water from the top of that canal at Crofton to the Thames. 

Figure 5.2 Canal connections between areas of surplus and deficit as captured by WRMP19 Baseline supply-

demand balance 

 

 

During our engagement with stakeholders, the Bedford to Milton Keynes Waterway Park was highlighted as a 

potential addition to the canal system with two of the benefits being flood alleviation along the route and 

another conduit with which to transfer water resources between heavily populated Bedford and 

Milton Keynes. 

We recommend: 

▪ That regional planning groups evaluate the potential to utilise canals and rivers as transfer conduits 

instead of laying pipe. 
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5.9. Constraints on multi-sector options 

There are numerous difficulties preventing multi-sector solutions from being more common. Development, 

approval and delivery of such schemes are challenged by a number of factors including: 

▪ Differing funding cycles and requirements for funding applications which encourage sector-specific 

solutions. Developing multi-sector business cases is therefore complicated and this acts as a 

deterrent to their delivery. More information on financing and funding issues can be found in 

Section 8. 

▪ Operation of assets for multiple benefits can be challenging. For example, the operation of 

reservoirs for joint benefit must balance the tension between different factors, such as emptying 

reservoirs to receive flood water and keeping them full for water supply 

▪ Multi-sector schemes require, by their nature, extensive collaboration with multiple parties. This is 

time-consuming and may not be compatible with the deadlines of the funding cycles of relevance. 

Often, progress is easier when partnerships exist already (with their associated governance regimes 

and/or familiar ways of working) or when solutions can be coordinated at the city or regional levels. 

Where this is not the case, a catalyst or a co-ordinating body is required to drive the collaboration. 

▪ Unlike the water sector, other sectors are not required by law to develop long term plans, therefore 

aren’t always able to assess their future needs to the same planning horizons.  

- Energy UK is completing a study8 to evaluate their future needs and this study explores 

the impacts of climate change, a range of future demands and trends in energy sources 

(renewable and other). 

- The recent move to water companies engaging in regional planning requires inviting 

other water users to the conversation and the National Framework states that they must 

take account of the needs of other water users. Whilst there is no express statutory 

obligation to do this there is a strong regulatory expectation on water companies to do 

this. However, there is no established method to commit all collaborators from other 

sectors to a plan for delivery. 

- Optimisation of the use of water within the catchment or a region would balance the 

needs of different sectors – but this may require a strategic coordination/operator role. 

Additionally, balancing needs between and among different catchments requires system 

coordination. 

▪ For effluent reuse options there are no specific guidelines or standards in the UK related to the use 

of treated effluent for non-potable purposes. 

- The development of guidelines and common non-potable water standards would provide 

confidence in businesses and the public that reuse can be acceptable and increase the 

adoption of these options. 

5.10. Conclusions and recommendations 

Our consultation with stakeholders in other sectors found that there are opportunities for water companies to 

work with a range of partners. From our engagement, we learned that each sector does their best within their 

remit. What’s lacking is a more strategic overview that brings all the parties and needs together in solutions 

that bring multiple benefits and optimise their public value. 

                                                             
8 Gasparino U. & Edwards N.A. , 2020, ‘Scenarios for the projection to 2050 of Water Use by Power Producers – with a focus on WRE’, Joint 

Environment Programme (JEP), ENV/660/2020 (to appear) 
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We recommend: 

▪ The EA should leverage its strategic overview role for all sources of flooding and coastal erosion (as 

defined in the Flood and Water Management Act 2010) to promote case study projects with water 

companies to test the potential for collaboration between flood management and water resources 

including: 

- The Environment Agency National Flood and Coastal Erosion Risk Management Strategy 

aims to achieve greater use of nature-based solutions that take a catchment led approach 

to managing the flow of water to improve resilience to both floods and droughts. It 

should explore opportunities to manage the entire length of a watercourse as a single 

entity to identify what efficiencies in management and synergies with other sectors might 

be more readily realised. 

- Notwithstanding the challenges of providing treatment and pumping, as well as the 

intermittent nature of available stored flood water, washland systems should be explored 

further as a potential opportunity for multi-sector working. The National Strategy 

identifies that the Environment Agency will work with farmers, land managers, water 

companies and internal drainage boards to better assess these risks and the climate 

adaptation that will be needed in low-lying catchments. 

- Evaluating the synergies between groundwater flood risk management and water supply 

in areas prone to groundwater flooding.  

▪ Further study of opportunities for collaboration between the water and energy sectors to assess the 

opportunities and the risks that could be created by multiple demands on the same water 

resources.  

▪ The EA support multi-use abstraction licences so it is easier for different sectors to collaborate on 

water resource solutions. 

▪ Further study to explore what is needed to bring all the parties and needs together (i.e. what drives 

collaboration) in solutions that realise multiple benefits and optimise their public value.  

▪ Development of an approach to document and maintain commitments between sectors towards 

collaborative long-term planning objectives. 

▪ Development of specific guidelines related to direct reuse for non-potable purposes and the quality 

standards at the point of use.  

▪ That regional planning groups continue to explore the potential benefit of disused coal mines. 

▪ That regional planning groups evaluate the potential to utilise canals and rivers as transfer conduits 

instead of laying pipe 
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6. Application of Regional and National Criteria 

 

6.1. Regional and National Criteria 

The RNC (Table 6-1) are based on screening criteria normally used in the WRMP process with the addition of 

three ‘must meet’ screening criteria to indicate their potential to contribute to a regional and national 

solution and were agreed with the Project Steering Group. 

▪ a capacity greater than 50 Ml/d  

▪ the ability to provide benefit to more than one organisation 

▪ deliverable by 2035 or 2040 at the latest. This timeframe was viewed by the Steering Group as a 

realistic target for the implementation of an option. 
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The full range of RNC were designed to develop an understanding of option performance in terms of social 

amenity, environmental impact and carbon cost and to guide an understanding of which options to consider 

further with the best value evaluation. The environmental category has the most sub-criteria related to 

highlight what environmental impacts need to be considered and mitigated against. 

The RNC were reviewed, amended and agreed with the Project Steering Group.  

Table 6.1. Regional and National Criteria (for screening and evaluation) 

Category Criteria Scoring Guidance 

1 Resilience 

Size of scheme > 20 Ml/d for new options 

and > 50 Ml/d for WRMP excluded 

options. 

Must meet the screening 

criteria. 

2 Resilience 

Development of the scheme must be able 

to (if currently a single organisation 

scheme) either benefit more than one 

company (or sector) or be the result of 

one organisation developing a scheme for 

another organisation. 

Must meet the screening 

criteria. 

3 Deliverability 
Will it increase downstream connectivity 

between companies? (Y/N) 

Rated on a scale of 0 (least 

beneficial) to +3 (most 

beneficial). 

4 Deliverability 
Can the option be delivered by 2035 or at 

the latest by 2040? 

Must meet the screening 

criteria. 

5 Promotability 

Are there future additional social and 

(local) economic benefits and amenities 

available (post-construction)? 

Rated on a scale of 0 (least 

beneficial) to +3 (most 

beneficial). 

6 

Environmental and 

social acceptability for 

England and Wales 

Will the scheme impact sites protected 

under the Water Framework Directive?  

Rated on a scale. If any 

protected sites could be 

damaged, then mitigation 

must be possible. 

7 

Environmental and 

social acceptability for 

England and Wales 

Will the scheme impact SSSIs?  

Rated on a scale. If any 

protected sites could be 

damaged, then mitigation 

must be possible. 

8 

Environmental and 

social acceptability for 

England and Wales 
Will the scheme impact priority habitat?  

Rated on a scale. If any 

protected sites could be 

damaged, then mitigation 

must be possible. 

9 

Environmental and 

social acceptability for 

England and Wales 

Will the scheme contravene Sustainability 

Reductions?  

Rated on a scale. If any 

sustainability reduction could 

be contravened, then 

mitigation must be possible. 

10 

Environmental and 

social acceptability for 

England and Wales 

Will the scheme contravene Invasive Non-

Native Species (INNS) requirements?  

Rated on a scale. If any INNS 

requirements could be 

contravened, then mitigation 

must be possible. 
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Category Criteria Scoring Guidance 

11 

Environmental and 

social acceptability for 

England and Wales 

If there is a substantial environmental 

impact, is mitigation possible?  

Rated on a scale. Lower 

values indicate mitigation is 

harder to achieve. 

12 

Environmental and 

social acceptability 

for Wales 

Is the option likely to satisfy all the criteria 

of the Welsh Environment Act and Well-

being of Future Generations Act? 

Rated on a scale. Lower 

values indicate mitigation 

would be required. 

13 Cost 
Does the option result in relatively large 

amounts of carbon emissions? 

Rated on a scale. Lower 

values indicate more carbon 

emissions. 

 

6.2. Options considered 

After we developed a longlist of WRMP19 excluded options and new options that we considered could meet 

the ‘must meet’ screening criteria, we identified nine WRMP excluded options and four new options (Table 6-

2) to evaluate with RNC (Table 6-1). These options were selected to explore a range of different option types 

and locations. The proposed list of options was discussed, amended and agreed in consultation with the 

Steering Group and the regional planning groups. These options were introduced and described in Table 3-1 

and Table 4-1. 

One of the new options considered is a multi-sector option, a flood storage reservoir being considered for the 

Shrewsbury North West Relief Road. A potential size of the reservoir is 15000 Ml, which could provide 50 

Ml/d for 300 days if it was full and could be used to empty. This scheme could act as bankside storage with 

appropriately timed release and abstraction downstream. 

Table 6.2. Options to evaluate with RNC 

Project ID Map 

ID 

Water 

Company 

Option Name DO benefit 

WRMP-8  1 Thames 

Water 

Longdon Marsh  100 to 230 Ml/d 

WRMP-17  35 South 

Staffordshire 

Water 

River Trent bankside storage 49 Ml/d 

WRMP-24  41 United 

Utilities 

Kielder reservoir to Haweswater 100 Ml/d 

WRMP-26  34 United 

Utilities 

UU to SvT at Bradwell SR  60 Ml/d 

WRMP-28  26, 

50 

Severn Trent 

Water 

Yorkshire Water replaces Sheffield 

supply 
50 Ml/d 

WRMP-35  28 Wessex 

Water 

Impoundment of Coastal Waters Unknown 

WRMP-43 55 Wessex 

Water 
Effluent reuse for aquifer recharge Unknown 
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Project ID Map 

ID 

Water 

Company 

Option Name DO benefit 

WRMP-57  51 Dwr Cymru  Alternate use of Elan reservoir 

(mutually exclusive with Wye 

Transfer to R. Severn ) 

60 - 100 Ml/d 

WRMP-56 8 Dwr Cymru  Wye Transfer to R. Severn 

(mutually exclusive with Alternate 

use of Elan reservoir) 

60 - 100 Ml/d 

New-1  10 Wessex 

Water 
Mendip Quarries 100 Ml/d 

New-2  3 Dwr Cymru Wales SE groundwater (Part of DO 

benefit for Alternate use of Elan 

reservoir or Wye Transfer to R. 

Severn) 

DO benefit not certain 

New-6 5 Dwr Cymru Raise Elan valley reservoir Estimated to be large – 

potentially 300 Ml/d 

Multisector-

1 

39 Department 

of Transport 

Shrewsbury bypass flood 

alleviation 

Based on a 15000 Ml 

reservoir. 50 Ml/d could be 

available for up to 300 days if 

all the water was made 

available 

 

6.3. Results of comparison 

Table 6-3 summarises the scores assigned to each shortlisted option. From this table we can see that: 

▪ The schemes that promote the most connectivity are: 

- SST bankside storage (WRMP-17) scheme as it could benefit Severn Trent Water, South 

Staffs, Anglian Water, alleviate flooding and benefit other water users downstream on the 

Trent 

- Mendip Quarries (New-1) due to its potential to benefit companies in the south-west and 

the south-east. 

- Raise Elan Valley reservoir (New-6) due to its large DO potential to provide additional 

water to Severn Trent via the Elan Valley Reservoir and the south-east via the River 

Severn. 

▪ Many of the reservoir related schemes perform well in terms of social amenity related to recreation 

opportunities (Longdon Marsh, Raise Elan Valley, Mendip Quarries, Impoundment of Coastal 

Waters). 

▪ Many of the options have environmental challenges to mitigate against. 

- For many of the transfers, impacts are largely short term construction related but they 

can still have long term effects in sensitive locations such as National Parks, or where they 

cross designated sites for biodiversity and cultural heritage.  
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- Given the level of information available there is considerable uncertainty at this stage 

over the extent of mitigation that can be achieved for many of the schemes, however, 

there is also a potential for detailed siting, routing and design to address many issues. 

Taking a natural capital evaluation approach and considering both within scheme and 

offsite mitigation/enhancement may be necessary to balance environmental impacts on 

both donor and recipient water bodies. 

Appendix E contains more information on the scoring and the scoring criteria. 
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Table 6.3. RNC scores assigned to options 

Option 
Company 

connectivity? 

Social and 

economic 

benefits? 

Impact 

European 

sites?  

Impact 

SSSI?  

Impact 

priority 

habitat?  

Contravenes 

Sustainability 

Reductions?  

Contravenes 

INNS 

requirements?  

Is mitigation of 

environmental 

impact likely 

possible?  

Satisfies Welsh 

Environment 

Act and Well-

being of Future 

Generations 

Act? 

Large 

amounts of 

carbon 

emission? 

Total 
RNC 
Score 

WRMP-8: Longdon Marsh 2 3 0 0 -2 0 0 -3 0 -1 -1 

WRMP-17: SST bankside 

storage 
3 2 -1 -1 -2 0 0 -2 0 -2 -3 

WRMP-24: Kielder Reservoir 

abstraction 
2 2 -2 -2 -3 0 -2 -3 0 -2 -10 

WRMP-26: UU to SvT at 

Bradwell SR 
2 1 -1 -1 -3 0 0 -3 0 -2 -7 

WRMP-28: Bamford to 

Ambergate 
2 1 0 0 0 0 0 -1 0 -3 -1 

WRMP-35: Impoundment of 

Coastal Waters 
0 3 -3 -3 -3 0 0 -3 0 -2 -11 

WRMP-43: Effluent reuse for 

aquifer recharge 
0 2 0 0 0 -1 -3 -3 0 -3 -8 

WRMP-56: Wye Transfer to 

River Severn 
1 1 -1 -1 -2 0 -3 -3 -1 -2 -11 

New-1: Mendip Quarries 3 3 0 -1 -1 0 -1 -2 0 -3 -2 

New-2: Wales SE groundwater 2 2 0 0 -1 0 -1 -2 0 -2 -2 

New-6: Raise Elan valley 3 3 -3 -3 -3 0 0 -3 -3 -3 -12 

Multi-sector-1: Shrewsbury 

bypass flood alleviation 
1 1 -1 -1 -1 0 0 -2 -1 -1 -1 

WRMP-57: Alternate use of 

Elan Valley 
1 1 -1 -1 -1 0 0 -2 -1 -1 -5 
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For those criteria that are scored, the scores are added together to give a total value. This figure is used to 

compare options. Higher scores indicate options which perform better against RNC. 

Figure 6-1 presents the total RNC score for the thirteen options evaluated in this project. The blue bars indicate 

which options progressed to the best value evaluation. The grey bars indicate those that did not progress. The 

detailed scores are included in Table 6-3. 

Figure 6.1. Total RNC scores (blue bars indicate progression to Best Value Criteria evaluation) 

 

 

The RNC total scores generally worked well to select the better scoring options to progress for the Best Value 

evaluation. There are a couple of exceptions: 

▪ Longdon Marsh and Shrewsbury bypass flood alleviation score the best, but each option has unique 

considerations that are not fully captured by the criteria. 

- Longdon Marsh is limited due to cost impacts associated with floodplain compensation. The 

RNC does not include a cost element, but due to our knowledge of the scheme, we recognise 

for it to be a viable solution it would need to be assessed as part of a system assessment of 

flood management solutions along the River Severn. This scheme requires a different 

perspective to understand if it can be part of a larger solution that could lessen 

compensation requirements and associated costs. 

- Shrewsbury bypass flood alleviation is at a conceptual stage and an assessment of how well 

the water available from flood alleviation could be leveraged for resilience to more severe 

droughts is not clear. This scheme could include water resources benefit and deserves further 

exploration, but the benefit is hard to quantify until more information is developed. 

We consider that further investigation of the complexities of these schemes would help build an understanding 

of the issues and barriers to progression. 

-14 -12 -10 -8 -6 -4 -2 0
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New-1: Mendip Quarries
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WRMP-57: Alternate use of Elan Valley reservoir
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For Impoundment of Coastal Waters and Effluent reuse for aquifer recharge company connectivity generate a 

low RNC score and the potential. On this basis these options are not considered to be viable for more than a local 

solution. 

6.4. Conclusions and recommendations 

We found that out of the 13 options we applied RNC to, 11 are viable solutions for regional and national 

resilience if environmental mitigation can be achieved. We consider ‘WRMP-35: Impoundment of Coastal Waters’ 

and ‘WRMP-43: Effluent reuse for aquifer recharge’ not viable for regional and national resilience due to a 

smaller than expected potential supply and locations that do not allow easy transfer of benefits to other 

companies. 

Four of these schemes were not identified in the EA list of excluded schemes even though two of them had been 

considered by Thames Water in the past (South Eastern Groundwater resource and raising Elan Valley Reservoir). 

Two schemes were completely new (Mendip Quarries and Shrewsbury bypass). Mendip Quarries is a good 

opportunity to reuse a decommissioned asset for the public good and the Shrewsbury bypass scheme is a good 

opportunity to explore a flood management and water resources joint opportunity. The RNC scores do not 

capture all the complexities of some options (Shrewsbury bypass and Longdon Marsh) but we considered further 

exploration of the options is still worthwhile due to the unique nature of the option. 

We note that of the 11 viable schemes, 4 have challenges related to achieving environmental mitigation due to 

flood plain issues or pipeline routes.  

We recommend: 

▪ The regional groups consider our ‘must meet’ criteria to identify options that benefit the national 

solution. 

▪ The EA continues to work with Water Resources West and Water Resources South East to explore joint 

opportunities for flood management and water resources along the River Severn including the 

Shrewsbury bypass flood alleviation scheme and Longdon Marsh.
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7. Best Value Comparison 

 

 

7.1. Best Value Criteria 

This project commenced before the current UKWIR research project on Best Value9 was concluded and therefore 

for this project we developed our own approach to Best Value.   

The Best Value Criteria (Table 7-1) are designed to evaluate the potential performance of options giving equal 

weight to the range of different resources (or ‘capitals’) that society relies upon. These capitals, as outlined by 

the International Integrated Reporting Council (IIRC) are as follows: 

                                                             
9 At the time of writing, the UKWIR project Developing a Best Value WRMP was in progress. 

https://integratedreporting.org/wp-content/uploads/2013/03/IR-Background-Paper-Capitals.pdf
https://ukwir.org/view/$EPAqOHu!
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▪ Manufactured capital: the human-created infrastructure, equipment and tools associated with an 

option. 

▪ Financial capital: financial factors associated with an option. 

▪ Human, intellectual, and social and relationship capitals: the knowledge, skills and societal factors 

associated with an option. 

- For human capital, the carrier is the person or people. 

- For intellectual capital, the carrier is the organisation. 

- For social and relationship capital, the carrier is the stakeholder networks. 

▪ Natural capital: the natural assets and environmental factors associated with an option 

We added a category for adaptability/flexibility to understand the ability of an option to scale up and provide 

additional water to respond to a greater need in the future. Some of the criteria are similar to criteria that have 

been used in WRMPs such as social amenity, TOTEX (per Ml/d) and carbon cost. 

The Best Value Criteria were shared with the regional groups for comment, reviewed, amended and agreed with 

the Project Steering Group. 

Table 7.1. Best Value Criteria 

Category Criteria Scoring Guidance 

1 Manufactured  
How drought-resilient is the 

option? 

A higher value will be assigned for options 

assessed as having a more consistent yield for 

more extreme droughts. 

2 Manufactured  

Does the option satisfy the 

deficit for more than one 

organisation/sector/user 

(e.g. flood risk 

management)? 

A higher value will be assigned for more 

organisations based on an assumption that the 

water supply could be utilised more often and 

there is a benefit to shared resilience and 

connectivity. 

3 
Adaptability / 

flexibility 

Can the option be added to 

incrementally? 

A higher value will be assigned to options that 

can be added to for longer-term resilience. 

4 Intellectual  

Does the option introduce 

innovation operating 

elsewhere in the world to 

the UK? Does the option 

introduce a new approach to 

water management? 

A higher value will be assigned to options that 

provide new and innovative water management 

practice. We will utilise the negative scores for 

innovation that is not tested yet in the water 

industry and the positive scores for innovation 

that has been used elsewhere globally, show 

adequate reliability, and are worth promoting. We 

will reserve the middle score of 0 for common 

options that lack any innovative component. 

5 Human 
Does the option provide 

amenity and social value? 

A higher value will be assigned to options that 

provide amenity and social value such as a 

reservoir with walking access, sailing and fishing. 

6 
Social and 

relationship  

Does the option involve 

multi-sector collaboration 

for delivery and ongoing 

management and 

operations? 

A higher value will be assigned for options that 

require increasing amounts of collaboration 

between sectors. 
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Category Criteria Scoring Guidance 

7 Natural 
Does the option result in a 

net environmental gain? 

A higher score will be assigned for options that 

impact less on significant environmental sites, 

require less mitigation, show an overall increase 

in biodiversity and habitat and lessen the spread 

of INNS. 

8 Financial  

How much financing can 

come from outside of the 

public water supply sector 

(including green funding 

subsidies)? 

A higher value will be assigned to options with 

the potential to access finance outside the water 

industry. 

9 Financial  

Does the option lead to 

additional income streams 

(e.g. based on the natural 

capital associated with an 

option or subsequent 

economy such as recreation 

services on a reservoir)? 

A higher value will be assigned to options that 

result in ongoing income streams for the local 

economy. 

10 Financial  

Is the totex cost per Ml/d 

relatively less expensive for 

the water utilised? 

A higher value will be assigned to options that 

can show a lower cost per Ml/d. 

11 Financial  
What is the magnitude to 

the whole life carbon cost? 

A higher value will be assigned to options with 

lower whole-life carbon costs. 

7.2. Options considered 

Of the 11 options considered viable after RNC a subset of 7 were selected to represent a range of option types 

and locations. Our Best Value evaluation includes these seven options and the 17 Strategic Regional Options 

currently progressing through the Ofwat Gated process (Table 7-2). The purpose of carrying out the assessment 

is a high-level comparison of the newly identified solutions with the existing solutions already in the process. The 

scoring is based on limited information and has not been sensitivity tested.  

More detail on information used to assess the SRO options can be found in Appendix G. Details of the options 

identified in this project can be found in Table 3-1 in Section 3 and Table 4-1 in Section 4. Note: There are 16 

SROs listed because Vyrnwy options and the related transfer are scored as one option. 

Table 7.2. Options evaluated with Best Value Criteria (from this Project or SRO) 

Option category Option Name 

Supply Project-SST bankside storage 

Transfer Project-Kielder Reservoir abstraction 

Transfer Project-Mendip Quarries 

Transfer Project-UU to SvT at Bradwell SR  

Transfer Project-Bamford to Ambergate  

Transfer Project-Alternate use of Elan reservoir 

Supply Project-Wales SE groundwater 

Supply SRO-Abingdon Reservoir 
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Option category Option Name 

Supply SRO-London effluent reuse  

Supply SRO-South Lincolnshire reservoir  

Supply SRO-Fawley desalination  

Supply SRO-River Itchen effluent reuse 

Supply SRO-Vyrnwy to Thames source and transfer 

Supply SRO-Minworth effluent reuse  

Supply SRO-United Utilities sources 

Supply SRO-West Country sources south 

Supply SRO-Severn Trent Water sources  

Supply SRO-West Country sources north  

Transfer SRO-Grand Union Canal transfer  

Transfer SRO-Thames - Southern transfer  

Transfer SRO-Anglian - Affinity transfer  

Transfer SRO-Thames - Affinity transfer 

Transfer SRO-West Country - Southern transfer 

 

7.3. Results of comparison 

Best Value scores for the seven options identified with this project and the strategic 17 SROs are shown in Table 

7-3. Appendix F presents the detail of the scores, scoring criteria and comments associated with the Best 

Value evaluation. 

We based our assessments on data and information in option proformas and WRMP19 final plans. On this basis, 

the assessments are high level and would require further detailed information to improve confidence. In 

particular, some of the schemes did not have accurate cost or carbon information as noted in Table 7-3 by 

yellow shading. 

From Table 7-3 we can see that: 

▪ For multi-sector benefits, the schemes that performed highest are those that could benefit more 

stakeholders such as Abingdon and South Lincs reservoirs and the SST bankside storage scheme with 

potential transfers to more than 2 other companies. There may be possibilities to add to each of these 

schemes with a flow from flood alleviation. 

▪ For their adaptive nature, schemes that have the potential to be added to or could have back up supply 

score higher: 

- Fawley desal could add more modules 

- A transfer from Kielder could be added to or Kielder itself could be topped-up from Scottish 

waters in the future  

- Abingdon could be topped-up by future supply from a transfer from the Severn and South 

Lincs from potential future supplies from Yorkshire 
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- Strategic transfers between United Utilities and Severn Trent and Yorkshire Water and Severn 

Trent, currently conceptualised at 60 Ml/d and 50 Ml/d respectively, could be increased in 

the future 

- Lake Vyrnwy supplies could be backed up by Llyn Tegid and the alternate use of Elan Valley 

Reservoir could be increased if Elan Valley was raised in the future 

The potential for scaling these options is based on assumptions and is very high-level. An investigation, scoping 

and modelling would be required to confirm the true potential. 

▪ For innovation, we assigned positive scores to schemes that introduce new options to the UK such as 

reuse and desalination. We also assigned positive scores to options that could include other 

organisations such as the Canal and River Trust (for SRO-Grand Union Canal transfer), the mineral 

extraction industry (for Project-Mendip Quarries) and could include flood alleviation as one of the aims 

of a scheme (e.g. Project-SST bankside storage). 

▪ For non-PWS funding, we considered that the Mendip Quarries and South Lincs Reservoirs could 

benefit flood management by receiving floodwaters and therefore may be able to access alternative 

funding. 

▪ The schemes that perform best in terms of totex and carbon costs are those that leverage existing 

infrastructure by enabling works for onward transfer benefits. For example, alternate use of Elan Valley 

Reservoir, United Utilities Sources, Severn Trent Sources. The SST bankside storage also performs well 

due to the nature of gathering water close to the source and distribution system. 

Appendix F contains more information on the scoring and the scoring criteria
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Table 7.3. Best Value scores for 7 project options and 16 Strategic Regional Options (cells shaded yellow indicate a lack of information to assign scores). 

Option Name 
Drought 

resilience 

Multi-sector 

benefit 
Adaptive Innovation 

Social 

amenity 

Environmental 

net gain 

Multi-sector 

collaboration 

Non-PWS 

funding 

Additional 

income 
Totex 

Carbon 

cost 

Project-SST bankside storage 1 3 0 1 1 2 1 0 1 1 2 

Project-Kielder Reservoir abstraction 2 2 1 0 1 1 1 0 1 2 2 

Project-Mendip Quarries 2 1 1 1 3 2 3 1 1 1 2 

Project-UU to SvT at Bradwell SR 1 1 1 0 1   1 0 1   2 

Project-Bamford to Ambergate  1 1 1 0 1 0 1 0 1   1 

Project-Alternate use of Elan reservoir 2 1 2 1 1 1 1 0 1 2 3 

Project-Wales SE groundwater 1 2 0 1 1 1 2 0 1 3 2 

SRO-Abingdon Reservoir 3 3 1 0 3 2 3 0 3 1 1 

SRO-London effluent reuse  3 0 0 1 1 1 1 0 1 0 1 

SRO-South Lincolnshire reservoir  2 3 1 0 3 2 3 1 3 0 2 

SRO-Fawley desalination  1 0 1 1 1 -1 1 0 1 0 2 

SRO-River Itchen effluent reuse 1 0 0 1 1 1 1 0 1 0 1 

SRO-Vyrnwy to Thames source and transfer 2 2 1 0 2 1 1 0 2 0 1 

SRO-Minworth effluent reuse  2 1 0 1 1 1 1 0 1 1 1 

SRO-United Utilities sources 2 2 1 1 1 3 1 0 1 3 2 

SRO-West Country sources south  1 2 0 1 1 -1 1 0 1     

SRO-Severn Trent Water sources  2 1 0 1 1 -1 1 0 1 0 2 

SRO-West Country sources north  1 2 0 0 3 3 3 0 3 0 3 

SRO-Grand Union Canal transfer  2 1 0 1 3 1 3 0 1 0 2 

SRO-Thames - Southern transfer  1 1 1 0 1 1 1 0 1 0 1 

SRO-Anglian - Affinity transfer  2 1 1 0 1 1 1 0 1 1 2 

SRO-Thames - Affinity transfer 2 1 1 0 1 1 1 0 1 0 2 

SRO-West Country - Southern transfer 1 2 0 0 1 1 1 0 1     
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7.4. Conclusions and recommendations 

Within this project, we were not able to fully explore and refine Best Value criteria, but this work demonstrates 

that there may be value in this kind of approach.  

The new options identified in this project perform well over the range of Best Value Criteria and have the 

potential to contribute to the national solution. The addition of new criteria looking to evaluate wider benefits 

could assist decision-making for option selection for multi-sector collaboration towards a regional and national 

solution. 

We recommend: 

▪ Regional planning groups consider the section on best value planning within the current draft water 

resources planning guidelines and any subsequent guidance to develop appropriate best value criteria 

to develop and optimise their plans. 
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8. Consideration of potential sources of funding outside of the 
public water sector 

 

 

8.1. Public Water Sector  

Public Water Supply in England and Wales is funded10 by the water companies’ customers. Water companies are 

subject to economic regulation by Ofwat which makes sure the water companies properly carry out their 

functions and ensures they can finance11 their functions. The companies are financed by their owners, the equity 

shareholders, and the companies’ debt providers. Welsh Water is an example of a non-shareholder model. 

Water companies are primarily concerned with delivering high-quality outcomes to their customers and the 

environment, whilst meeting statutory obligations and financial constraints. This means that participating in co-

funded schemes must not compromise these drivers and must have aligned benefits. 

                                                             
10 Funding is how taxpayers, consumers or others ultimately pay for infrastructure (including paying back the finance from whichever source 

government or private owners choose). It embraces charges paid as revenue by consumers or users of the ‘good’ e.g. water. Grant-type funding is 

provided gratis and is not required to be repaid. 

11 Financing is typically equity and/or debt, invested on the basis that the investment will generate value, such as an income stream of revenue that 

will provide a return on equity, and/or service any debt e.g. repaying the principal of and interest associated with a loan. 
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A 2015 report12 produced for Ofwat summarises the reality that water infrastructure is almost exclusively the 

preserve of the water companies while recognising the potential and benefits of multi-sector collaboration to 

investment:  

“Recent research by Cambridge University highlighted that the current financing and regulatory channels for 

investing in water infrastructure were limited to public water supply and not designed for multi-sector 

investment. Using a case study of the Wissey Catchment they examined four alternative financing models. 

The report stated that the multi-sector collaborative approach could ‘provide greater resilience across 

sectors.’ Therefore, there is potential both within sectors and across sectors for more co-ordinated and 

concerted planning and we advise that further thought should be given to mechanisms that might allow 

this.”  

With the increased drive to consider regional solutions and multi-sector or multi-purpose infrastructure, there is 

a need to further consider alternative sources of funding for water resources management. We note that 

irrespective of the source of capital to support schemes, there has to be a shared appreciation of the value 

delivered through multi-sector water resource solutions and an equitable mechanism for funders and financers 

to realise the net benefit of their ‘purchase and investment’. A unified mechanism for achieving this across 

different potential stakeholders and collaborators does not currently exist. 

8.2. Funding from other sectors 

There are examples of funding in the UK for water resources and water management infrastructure from sectors 

outside public water supply, making these sectors logical potential co-funders, developers and/or beneficiaries 

of multi-sector solutions. 

8.2.1. Energy 

Water-sharing agreements have existed for several years between energy companies and water companies via 

the bidding market. In response to Ofwat’s call in 2019 for responses to key questions it posed concerning 

bilateral markets, it received comprehensive feedback from Energy UK and individual energy companies, 

including RWE.  

RWE in its non-confidential response included information about the cross-sharing of water for bidding into 

water companies’ PR19 WRMPs, and RWE, together with its water industry partners (a water treatment partner 

and a retail sales partner), commenced the development of a bilateral market option for water-sharing. 

Specifically, the option was and is to provide potable water into a water-constrained region. The project will 

produce potable water and using the incumbent water company’s network sell water via a water retailer. This 

proposal has to date gained modest traction. Whether this is due to the modest volume of water concerned, or 

other reasons, is not yet clear. 

It is clear that the energy industry is positive about, investing in, investigating, and is pushing for greater 

collaboration, including but not limited to bilateral markets. There is evidence that the water industry is also 

seeking suitable opportunities; for example, during AMP6 Severn Trent purchased two strategic abstraction 

licences from energy companies who were decommissioning coal-fired power stations. These licences (30Ml/d 

and 65Ml/d) were strategic scale and allowed lower-cost supply/demand solutions to be pursued in the WRMP.  

8.2.2. Flood risk management 

Flood and coastal erosion risk management funding uses the ‘partnership funding’ approach in England, under 

which projects are eligible for a proportion of Defra Grant in Aid funding, dependent on the flood and coastal 

erosion risk management benefits the project provides. The remaining costs of schemes are then typically 

comprised of financial contributions from local beneficiaries, partners and growth funds, and are made to enable 

a project to go ahead. This model enables more projects to be delivered than could be achieved with 

                                                             
12 Water supply and resilience and infrastructure, Environment Agency advice to Defra, October 2015 
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government funding alone.  More information on how the policy works is available on gov.uk.  Water resources 

projects may be able to learn from this funding model, particularly the development of partnerships. 

8.2.3. Agriculture 

Agriculture, primarily the animal production and crop sub-sector (mainly spray irrigation), consumes a 

significant proportion of directly abstracted untreated water, with some public water supply supplied by water 

companies. Water companies work closely with farmers and the agriculture sector; however, most of the co-

operation appears to focus on the effects of agriculture on water quality rather than collaboration for water 

resources. Nonetheless, conceptually, landowners and users could have a key role in managing surface water, 

including its retention, storage and re-distribution, whilst also benefitting from the availability of local water 

resources and minimising flood risk. Working out how best to share the funding and benefit with the local water 

company has not yet been determined and we have not been able to identify any significant water resources 

collaborations between farmers and water companies - or any other water suppliers apart from a couple of 

emergency arrangements put in place in 2018 whereby: 

▪ Anglian Water traded water to the farming community from its reservoirs and to return the reservoir 

levels to satisfactory conditions, the EA allowed additional abstraction during a recovery period. 

▪ United Utilities tankered water to some farming communities that lost access to the borehole supplies 

they normally rely upon during drought periods 

The NFU has recently surveyed a sample of its members which have expressed interest in water trading over a 

five to 10-year horizon.  

A greater joint focus between the agricultural sector (not just individual farmers or even small consortia of 

farmers) and water companies and perhaps other water abstraction licence holders has the potential to build on 

the special case arrangements in East Anglia. 

 

8.2.4. Global examples 

There are examples of significant co-funded water resources management projects from around the world.  

▪ The Fargo Moorhead (FM) Area Diversion Project is an example from the US of a P3 (Public-Private 

Partnership or PPP) involving a mixture of funding and private sector equity financing. The FM Area 

Diversion Project is designed to protect the Fargo-Moorhead-West Fargo metro area during times of 

extreme flooding. The Project will prevent catastrophic flooding of a population of 235,000 with river 

control structures, in-town protection, a major embankment and an upstream mitigation area flood 

plain/retention area. The project, the total estimated cost of which is $2.75 Billion (at December 2018 

prices), funding plan includes a combination of current and proposed commitments that, if secured, 

will result in the following breakdown of the funding sources: $750 Million from the federal 

government; $1,044 Million from the local sponsors funded through existing sales taxes; and $86 

Million from the state of Minnesota. 

▪ Sites Reservoir, California, is an example from the US of a proposed multi-use reservoir founded on the 

beneficiary-pays-principle. Sites Reservoir is proposed for construction to start in 2023 and would 

capture and store stormwater flows from the Sacramento River for release in dry and critical years for 

environmental use and for California communities, farms and businesses.  

The Sites Project will make California’s water system more efficient, flexible and reliable, which will provide local, 

statewide and national benefits. It will provide a substantial supply of high-quality water to support the economy 

and enhance the environment, particularly in the face of climate change.  
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Multiple funding streams are being pursued 

including a state bond, a loan from the US 

Department of Agriculture, other federal loans 

and funding from water agencies. 75% of the 

funding must be secured before the state bond 

will be released. 

The project was first proposed in the 1950s 

and has recently been scaled back due to 

environmental concerns and the original price 

of $5 billion.   

8.3. Conclusions and 

recommendations 

The limited examples we have, do at least 

support the belief that there is a willingness for 

sectors outside of public water supply to work 

together to develop new water resources. To 

date, these appear to be where clear ‘win-win’ 

transactions result and where there is a need to 

explore more nuanced transactions with a 

greater diversity of potential stakeholders and 

value recipients. 

We also agree with the Cambridge University conclusion that co-funded collaboration is potentially more 

resilient than other sources of funding and financing for multi-sector water resources infrastructure.  

However, there are some significant barriers to effective implementation of co-funded, multi-purpose/multi-

sector infrastructure solutions, including: 

▪ A lack of local examples to help organisations estimate benefits, costs and risks associated in 

participating in such endeavours and identify the best funding mechanism 

▪ A lack of tools and guidance that clarifies where co-funded endeavours will be more beneficial than 

current, separately funded solutions 

▪ The potential disparity of cost and benefit across stakeholders 

In particular, the principle of the beneficiary pays requires a shared appreciation of the value delivered through 

multi-sector water resource solutions and an equitable mechanism for funders and financers to realise the net 

benefit of their ‘purchase and investment’. A unified mechanism for achieving this across different potential 

stakeholders and collaborators does not currently exist. Further review of how to promote this is required.  

Further work is required to explore alternative funding and financing in more detail than has been possible 

within this project.  

We recommend: 

▪ The scoping of further work to explore alternative funding and financing in more detail and consider 

how the barriers to this can be addressed; 

▪ Exploring the potential learning from FRM funding and consider whether it can be applied to water 

resources management;   

Global Case Study: Sites Reservoir, California 

The Sites Project will make California’s water system more efficient, 

flexible and reliable, which will provide local, statewide and 

national benefits. 

Highlights: 

▪ Creates additional 1.5 million acre-foot off-stream 

storage for drier periods 

▪ Creates reliable supplies for environmental, agricultural 

and municipal uses 

▪ 29 participating agencies representing communities 

across California 

▪ Costs $3 billion  

▪ Is being developed in accordance with the “beneficiary-

pays-principle.” 

Learnings for the UK: 

▪ Demonstrates the construction of a multi-use reservoir 

and the beneficiary-pays-principle 
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▪ Leveraging the River Severn Partnership as an opportunity to pilot multi-sector funding that includes 

water resource benefit 

▪ Creating a forum for potential collaborators and owners of multi-sector solutions to exchange views 

and develop thinking to support solution delivery. 
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9. Conclusions 
The aim of the project was to ensure that a full range of strategic water resources options is explored and 

considered to provide the best value and benefit to society as a whole now and in the future. The projects main 

objective was to review opportunities for increasing the availability and sharing of water resources that are in the 

wider national and regional interest. The objective of this project was not to come up with a ‘reserve’ list of 

potential SRO schemes that could enter the AMP7 RAPID assessment process.  

This project has identified that there are options worthy of further consideration. Through our review of excluded 

WRMP options, assessment of future deficits and water availability and consultation with stakeholders we have 

identified 30 options previously rejected by individual water companies when developing their WRMPs for PR19 

that have the potential to supply more than 50 Ml/d for the benefits of more than one organisation.  

The reasons for exclusion of options are not well documented. Further investigation of reasons for exclusion 

should be undertaken as it is possible that for some of these options the decision would have been different if a 

regional or national perspective had been applied. In particular, there would be merit in understanding 

environmental reasons for exclusion in more detail.  

Through our engagement with stakeholders, we also identified 6 new options not identified in the list of 

WRMP19 rejected options.  

We found additional viable strategic water resource options (sources of supply and transfer options) in each 

region of the country that have the potential to contribute to the national solution and can be implemented by 

2040. Examples include: 

▪ Enabling works by Dwr Cymru to facilitate trading with Severn Trent Water from Elan Valley Reservoir. 

This option could be used directly by Severn Trent Water or be transferred for abstraction downstream 

by other parties along the River Severn;   

▪ Kielder Reservoir water transfer to United Utilities and/or Yorkshire Water. For United Utilities this 

could be an alternative to the existing proposed enabling works for the Lake Vyrnwy to Thames 

Transfer13; 

▪ Conversion of a currently active quarry (Mendip Quarries) for use as a water resources reservoir instead 

of decommissioning at its end of life for mineral extraction;  

▪ Cross-company bi-lateral sharing options between United Utilities and Severn Trent Water, Yorkshire 

Water and Severn Trent and across the whole Water Resources South East region. 

We also identified 5 new transfer options not identified in the list of WRMP19 rejected options that can be 

utilised to establish and improve water sharing and resilience between regions.  

Using a range of criteria which look to evaluate wider benefits moves the focus from considering least-cost 

options from the perspective of a single company. The options identified and tested in this project perform well 

over the range of Best Value Criteria and were capable of scoring equally highly as existing SROs. They, 

therefore, have the potential to contribute to the national solution.  

Within this project, we were not able to fully explore and refine Best Value Criteria but this work demonstrates 

that there may be value in this kind of approach. Further development of these criteria could assist decision-

making for option selection.  

Our engagement identified there are several opportunities for increasing and sharing water resources outside the 

public water sector such as flood risk management, energy, agriculture, mining, and navigation. Current 

opportunities are largely less than 50 Ml/d, but the additive nature of these opportunities could provide a larger 

benefit across a region. From our engagement, we learned that each sector does their best within their remit. 

                                                             
13 Lake Vyrnwy to Thames transfer is one of the 17 Strategic Regional Water Resource Solutions (SROs) funded by Ofwat in PR19.  
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What’s lacking is a more strategic overview that brings parties and needs together in solutions that bring 

multiple benefits and optimise their public value.  

Examples of effective transactions involving multiple stakeholders are very limited and whilst there are examples 

of funding in the UK for water resources from sectors outside public water supply, these are generally small-

scale and involve a limited number of parties. Despite the limited availability of effective examples to encourage 

change, there is an apparent willingness for sectors outside of public water supply to work together to develop 

new water resources. All the indications point to co-funded collaboration being more successful than any form of 

financing for multi-sector water resources infrastructure.  

Overall, this project generated considerable interest from stakeholders. We found there is a willingness and a 

desire to work towards a more collaborative approach to water resources management and to explore some of 

the less traditional water resources options such as those linked with Flood Risk Management (FRM) and 

involving multiple sectors and stakeholders. These options are complex and have barriers we need to tackle if we 

want to develop a water supply system that addresses the challenges we face. What’s lacking to take some of 

these opportunities forward is a defined structure to coordinate commitments to longer-term collaborative 

solutions. Some of these solutions may require changes to regulation and involvement of the regulators of 

different sectors could enhance this process.  

We have identified that regional planning groups are already exploring new options and this project has 

provided an opportunity for these to be promoted to RAPID as a potential part of the regional solution. In 

particular, Mendip Quarries is being explored by Water Resources West Country and Water Resources South East 

are exploring the strategic grid option.  
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10. Recommendations 

Within this project, we have identified 20 recommended actions to help to take forward some of the findings and 

explore more fully the opportunities. These fall into the following broad areas: 

▪ further work to improve understanding of opportunities for the future  

▪ further work to develop an improved regulatory approach  

▪ action for consideration by regional planning groups in the development of their regional plans.  

These are summarised below. 

Report 

Section  

No. Recommendation 

3 – Reasons 

for option 

exclusion 

1 The regional planning groups reconsider the reasons for exclusion for options included in 

the longlist and shortlist in this report from a regional/national perspective and take 

forward any for which the decision is different. 

2 Consideration of environmental concerns to take account of issues in the round 

alongside the costs and impacts of alternative supplies. Potential mitigation for WFD 

impacts should be considered.  

3 Develop more detailed guidance in the Water Resources Planning Guideline on how to 

define and register reasons for exclusion. 

4 – New 

options 

4 The regional planning groups include 6 new options identified in this report in their 

regional modelling. 

5 The regional planning groups consider the 5 new transfer points identified in this project.  

5 – Multi-

sector 

options 

6  The EA should leverage its strategic overview role for all sources of flooding and coastal 

erosion (as defined in the Flood and Water Management Act 2010) to promote case 

study projects with water companies to test the potential for collaboration between flood 

management and water resources. 

7  Further study of opportunities for collaboration between the water and energy sectors to 

assess the opportunities and the risks that could be created by multiple demands on the 

same water resources. 

8  The EA support multi-use abstraction licences so it is easier for different sectors to 

collaborate on water resource solutions. 

9  Further study to explore what is needed to bring all the parties and needs together (i.e. 

what drives collaboration) in solutions that realise multiple benefits and optimise their 

public value.  

10  Development of an approach to document and maintain commitments between sectors 

towards collaborative long-term planning objectives. 

11  Development of specific guidelines related to direct reuse of water for non-potable 

purposes and the quality standards at the point of use. 

12  That regional planning groups continue to explore the potential benefit of disused coal 

mines and quarries. 

13  That regional planning groups evaluate the potential to utilise canals and rivers as 

transfer conduits instead of constructing pipelines. 

6 - RNC 14 The regional planning groups consider including the 11 viable options identified in this 

project as part of their regional options appraisal. 
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Report 

Section  

No. Recommendation 

15 The EA continues to work with Water Resources West and Water Resources South East to 

explore joint opportunities for flood management and water resources along the River 

Severn including the Shrewsbury Bypass scheme and Longdon Marsh.  

7 – Best 

Value 

Criteria 

16 Regional planning groups consider the section on best value planning within the current 

draft water resources planning guidelines and any subsequent guidance to develop 

appropriate best value criteria to develop and optimise their plans. 

8 - Funding 17 The scoping of further work to explore alternative funding and financing in more detail 

and consider how the barriers to this can be addressed. 

18 Explore the potential learning from FRM funding and consider whether it can be applied 

to water resources management. 

19 Leverage the River Severn Partnership as an opportunity to pilot multi-sector funding 

that includes water resources benefit. 

20 Create a forum for potential collaborators and owners of multi-sector solutions to 

exchange views and develop thinking to support solution delivery. 
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Appendix A. Methodology 

This appendix provides an overview of our approach and summarises the range of options we learned about 

and considered during our engagement. 

This project has completed three stages of evaluation to identify potential new solutions for increasing and 

sharing water resources at a regional and national scale: 

▪ Stage 1: identify a range of potential options. 

▪ Stage 2: evaluate potential solutions to identify those which provide regional and national benefit. 

▪ Stage 3: test a ‘best value’ approach to option evaluation on a sample of the options. 

A-1. Summary of our methodology  

 

Stage 1: identify options 

This stage of the methodology involved three tasks to identify options that might be able to provide regional 

and national benefit. 

Task 1- review of excluded WRMP options: We reviewed a list (prepared by the EA) of excluded options from 

WRMP19 to identify options that have the potential to satisfy the regional and national need. To do this, we used 

three of the Regional and National Criteria (RNC), applied in full in Stage 2 of the methodology, as follows: 

▪ The option provides a supply of water greater than 50 megalitres per day (Ml/d). 

▪ The option offers a shared solution between more than one water company or sector.  

▪ The option increases connectivity between water companies. 
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Task 2 - new options: to assess the potential for new options not considered in WRMPs, we consulted Jacobs 

colleagues in other geographies to identify potential examples. We used the options identified in Task 1 and an 

analysis of the spatial distribution of water deficit and availability across England and Wales to provide context to 

these discussions.  

Task 3 - multi-sector options: we consulted with regional planning groups and other sectors to identify existing 

or planned infrastructure that had the potential to be modified and/or enhanced to also provide a water 

resources benefit. We spoke to representatives of the flood and coastal risk management, navigation, energy, 

farming and coal sectors. 

After completing Tasks 1, 2 and 3, we reviewed the total list of options and selected a sample to take forward to 

an analysis against the full set of RNC. In identifying this sample, our aim was not necessarily to identify the most 

prospective or ‘best’ options. Rather, it was to identify options that had the potential to provide regional or 

national water resources benefit and that, as a group, covering a wide range of option types. For clarity, options 

not included in our sample may also provide regional or national benefit. 

We also engaged with Jacobs’ Global Technical Experts in water resources management to gather case study 

examples of multi-sector and new and emerging solutions from elsewhere in the world. The case study examples 

are included as call-out boxes throughout the report.  

Stage 2: apply regional and national criteria 

In Stage 2, we applied the full range of RNC to each of the options brought forward from Stage 1.  

Each option was assigned an integer score from -3 (very bad) to +3 (very good) against each of the 13 RNC 

criteria. Section 6 outlines the RNC criteria and results of scoring. Appendix E presents the scores and associated 

scoring justification for each option. 

Once RNC analysis had been completed for thirteen options, seven options were taken forward to best value 

analysis. 

Stage 3: undertake best value analysis  

The Best Value analysis is designed to evaluate the potential performance of options giving equal weight to the 

range of different resources (or ‘capitals’) that society relies upon. These capitals, as outlined by the International 

Integrated Reporting Council (IIRC) are as follows: 

▪ Manufactured capital: the human-created infrastructure, equipment and tools associated with an 

option. 

▪ Financial capital: financial factors associated with an option. 

▪ Human, intellectual, and social and relationship capitals: the knowledge, skills and societal factors 

associated with an option. 

- For human capital, the carrier is the person or people. 

- For intellectual capital, the carrier is the organisation. 

- For social and relationship capital, the carrier is the stakeholder networks. 

▪ Natural capital: the natural assets and environmental factors associated with an option 

For each capital, an assessment criterion was defined and then applied to each option. Section 7 outlines the 

Best Value Criteria and results of scoring. Appendix F presents the scores and associated scoring justification 

from the Best Value analysis. 

https://integratedreporting.org/wp-content/uploads/2013/03/IR-Background-Paper-Capitals.pdf
https://integratedreporting.org/wp-content/uploads/2013/03/IR-Background-Paper-Capitals.pdf
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Appendix B. Reasons for WRMP option exclusion 

 

 

Abstraction constraint 

Competing stakeholder 

Cost 

Customer 

Environmental impact 

Not Required 

Quality concern 

Regulation 

Technical Factor 

Unknown 

Feasible, not optimum 

8% 
2% 

18% 3% 1% 

8% 

22% 

24% 

13% 

0% 1% 

Primary reason for discounting scheme Secondary reason for discounting scheme No. of 
Schemes 

Abstraction constraint 
Licence 7 

Sustainable Abstraction 37 
 Agriculture 1 

 CRT 1 

Competing stakeholder Local development 3 
 Other WaSC 2 
 Retail 2 

Cost Cost 18 

Customer Customer 3 

Environmental impact 
Other 25 

WFD 18 
 Already being delivered 1 
 Alternate preferred 35 
 Combined with other option 22 
 Drought only 3 
 Duplicate 22 
 Mutually exclusive 10 

Not Required No deficit 4 
 No longer available 7 
 Not an option 3 
 Not supported by scenarios 3 
 Superseded 15 
 Timing 1 
 Withdrawn 7 

Quality concern Quality 4 

Regulation Regulation 1 
 Complexity 13 

 Information 17 
 Location 5 

Technical Factor No yield gain 1 
 Planning 2 
 Yield 33 
 Yield and Quality 3 

Unknown Unknown 120 

Feasible Not Optimum 102 

Total  551 
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Appendix C. Options to Keep Excluded 

Project ID Water Company WRZ Option Type Option Name Reason to keep excluded 

WRMP-2 Thames Water London Desalination Crossness (Erith Southern Grazing 

Marshes) 

Better to preserve greenfield marsh as other locations exist 

WRMP-3 Thames Water London Reuse Crossness Final Effluent Reuse Revert to preferred reuse options in the current list of 17 SROs 

WRMP-7 Thames Water  Transfer Conveyance - Pipeline from Kielder 

Reservoir 

The benefit of Kielder water is explored in relation to a UU 

option and described in relation to a Yorkshire Water option 

WRMP-4 United Utilities   UU DPS Drought Permits 165 Ml/d - River Lune 

LCUS abstraction 

Environmental and/or stakeholder concerns 

WRMP-5 United Utilities   UU DPS Drought Permits 178 Ml/d - Lake 

Windermere: Scenario 1 

Environmental and/or stakeholder concerns 

WRMP-6 United Utilities   UU DPS Drought Permits 568 Ml/d - Lake 

Windermere: Scenario 2 

Environmental and/or stakeholder concerns 

WRMP-14 South Staffordshire 

Water 

    Utilise Shropshire GW Scheme - Phase 6 

& 7 

Licence uncertain and potential for environmental damage 

WRMP-15 Wessex Water   Tankering Tankering from within the UK Costly and high carbon emissions 

WRMP-18 United Utilities   UU Resource 

Management 

Reinstate abstraction from 11 Widnes 

boreholes, reinstate Cronton Booster, 

new raw water main to Prescot WTW, 

modified WTW process for additional 

52.3 Ml/d 

Already included with current 17 SROs 

WRMP-19 United Utilities   UU Resource 

Management 

New impounding reservoir at Borrow 

Beck, new 60 Ml/d pumping station and 

raw water main to Watchgate WTW, 

transfer to existing treated water system 

Environmental considerations 
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Project ID Water Company WRZ Option Type Option Name Reason to keep excluded 

WRMP-25 United Utilities SRZ   Water export: United Utilities Vyrnwy IR 

raw water releases to River Severn to 

support Thames Water 

Already included with current 17 SROs 

WRMP-27 Yorkshire Water   Resource 

Management 

River Ouse water treatment works 

extension Option 2 – 95Ml/d maximum 

Risk of over-abstraction, option with lower DO should be 

considered instead 

WRMP-34 Wessex Water   Raising Dams 

at Existing 

Sites 

Chew Valley Lake (without pumped 

storage) Large 36 

Revert to preferred reservoir option in the current strategic 17 

schemes list 

WRMP-36 Wessex Water   New 

Reservoirs 
High Ham Me Revert to preferred reservoir option in the current strategic 17 

schemes list 

WRMP-37 Wessex Water   New 

Reservoirs 

Exmoor – Pitt Bridge - River Avill Large 

39 

Revert to preferred reservoir option in the current strategic 17 

schemes list 

WRMP-38 Wessex Water   New 

Reservoirs 

Exmoor – Druids Combe – Washford 

River Large 39 

Revert to preferred reservoir option in the current list of 17 

SROs 

WRMP-40 Wessex Water     Hampshire Avon – close to main river - 

Fordingbridge Me 
Environmental issues 

WRMP-41 Wessex Water   Desalination North Coast Wessex Desalination better suited closer to demand 

WRMP-42 Wessex Water   Desalination North Coast Bristol Water Desalination better suited closer to demand 

WRMP-47 Thames Water London Reuse Abbey Mills PS) Sewer Mining 

(Luxborough Lane) 

Other reuse schemes in London are already explored as part of 

current list of 17 SROs 

WRMP-48 Thames Water London Reuse Greenwich PS Sewer Mining (Lower 

Hall) 

Other reuse schemes in London are already explored as part of 

current list of 17 SROs 

WRMP-49 Thames Water London Reuse Greenwich PS Sewer Mining (Hogsmill) Other reuse schemes in London are already explored as part of 

current list of 17 SROs 

WRMP-50 Thames Water London Reuse Long Reach STW Final Effluent Reuse 

(adjacent to site) 

Other reuse schemes in London are already explored as part of 

current list of 17 SROs 
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Project ID Water Company WRZ Option Type Option Name Reason to keep excluded 

WRMP-51 Thames Water London Reuse Abbey Mills PS Sewer Mining (Lower 

Hall) 

Other reuse schemes in London are already explored as part of 

current list of 17 SROs 

WRMP-52 Thames Water London Reuse Millbrook Road PS Sewer Mining 

(Hogsmill) 

Other reuse schemes in London are already explored as part of 

current list of 17 SROs 

WRMP-53 Thames Water London Desalination River Lee, Coppermills Water Treatment 

Works (WTW) (blended) 
Land already occupied 

WRMP-55 Thames Water London Desalination Tripcock Ness, Thamesmead 

Coppermills WTW (blended) 

Land already designated 
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Appendix D. Options to Keep on the Longlist 

Project ID Water Company WRZ Option Type Option Name Reason to keep on longlist 

WRMP-1 Severn Trent 

Water 

Strategic Grid Reservoir 

enlargement 

Carsington to Tittesworth, Ogston and 

Little Eaton WTWs 

Potential solution depending on spatial distribution of 

need 

WRMP-9     Effluent Reuse 

- Conventional 

Effluent reuse to River Ouse: source – 

Peacehaven (50Ml/d Option) 

Will likely be reconsidered with WRSE modelling 

WRMP-10 Southern Water Eastern Reservoirs Enlargement of Darwell Reservoir Will likely be reconsidered with WRSE modelling 

WRMP-11 South East Water RZ4 New Surface 

Water 

New Raw Water Abstraction from the 

River Thames upstream of Maidenhead, 

close to Reading. - 60Ml/d option 

Will likely be reconsidered with WRSE modelling 

WRMP-12 United Utilities   UU Resource 

Management 

Increased abstraction of 50 Ml/d from 

River Eden at Cumwhinton or new 

location, modification to existing WTW 

and transfer to existing SR 

Potential solution depending on spatial distribution of 

need 

WRMP-13 Severn Trent 

Water 

Strategic Grid Bulk supply River Severn to Draycote mutual 

support solution with supported River 

Avon abstractions - Size AA (Upper) 

Potential solution depending on spatial distribution of 

need 

WRMP-16 Southern Water Western Water 

treatment 

works 

enhancement 

Test Surface Water WSW Will likely be reconsidered with WRSE modelling 

WRMP-20 United Utilities   UU Resource 

Management 

New 50 Ml/d abstraction from River 

Eden at Temple Sowerby, new pumping 

station and raw water main to 

Watchgate WTW, treatment and transfer 

to existing treated water system 

Potential solution depending on spatial distribution of 

need 
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Project ID Water Company WRZ Option Type Option Name Reason to keep on longlist 

WRMP-21 United Utilities   UU Resource 

Management 

New 70 Ml/d abstraction from Milwr 

mine tunnel at Bagillt, North Wales, new 

pumping station and raw water main to 

discharge into River Alyn, reabstract 

from River Dee at existing Huntington 

WTW, treatment and transfer into 

existing treated water system 

Potential solution depending on spatial distribution of 

need 

WRMP-22 United Utilities   UU Resource 

Management 

New 50 Ml/d desalination plant in 

Mersey estuary (North West TraC), new 

WTW and transfer to existing SR 

Potential solution depending on spatial distribution of 

need 

WRMP-23 United Utilities   UU Resource 

Management 

New final effluent re-use (Davyhulme 

WwTW) storage tank and pumping 

station at 159 Ml/d, new WTW and SR, 

transfer to existing treated water 

system 

Effluent reuse makes good use of already abstracted 

water 

WRMP-29 Severn Trent 

Water 
Strategic Grid Bulk supply Bamford WTW to Ambergate transfer 

solution 

Another variation of this option is explored with RNC and 

Best Value with this project. 

WRMP-30 Hafren Dyfrdwy   Reservoir 

enlargement 

Frankley and Strensham WTW upgrades 

supported by River Severn raw water 

storage capacity increase at Clywedog 

Reservoir 

For this project include the raising of Elan reservoir as an 

example of a large reservoir joint water resources/flood 

management solution. Clywedog is another example of a 

large reservoir that could be beneficial for joint flood and 

water resources benefits. 

WRMP-31 Severn Trent 

Water 

Strategic Grid Bulk supply River Severn raw water import to 

Frankley and Strensham WTWs 

This option could be an added benefit to the Lake Vyrnwy 

option explored as a source for the Thames transfer 

option. 

WRMP-32 Severn Trent 

Water 
Strategic Grid Bulk supply River Severn raw water import to 

Frankley WTW 

Explore other River Severn to Strensham WTW as part of 

this project 
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Project ID Water Company WRZ Option Type Option Name Reason to keep on longlist 

WRMP-33 Severn Trent 

Water 

Strategic Grid New reservoir West area new raw water storage with 

Frankley WTW and deployment 

infrastructure upgrades 

This option is related to future use of a quarry. 

Confidentiality issues make it not suitable to investigate in 

detail for this report. 

WRMP-39 Wessex Water   Groundwater Hampshire Avon - away from main 

rivers Me 

Standard groundwater scheme, better to focus on novel 

schemes with clear benefits for more than one company 

for this project 

WRMP-44 Wessex Water   Effluent re-use For stream support – 

Trowbridge/Westbury to River Wylye 

headwaters 

Already investigating effluent reuse for aquifer recharge 

as part of this project. Other effluent reuse examples 

existing in the current 17 strategic schemes. 

WRMP-45 Southern Water SN Indirect 

potable water 

reuse 

Portsmouth Harbour WTW Already investigating effluent reuse for aquifer recharge 

as part of this project. Other effluent reuse examples 

existing in the current 17 strategic schemes. 

WRMP-46 Southern Water HSW Surface water 

abstractions 

Relocation of Portsmouth 

 Water abstraction to saline limit 

Will likely be reconsidered with WRSE modelling 

WRMP-54 Thames Water London Desalination Manor Road, Erith, Honor Oak, 

(blended) 

Could meet the needs of more than one company (e.g 

transfer to Southern Water via Honor Oak) 

WRMP-57 Dwr Cymru  SEWCUS Raw Water 

Transfer 

Increased abstraction from Elan to 

support River Severn abstraction 

Will explore Wye River abstraction instead as an example 

of a source of water for a west to east transfer 

New-4 National National Bulk supply Scottish reservoirs To broad for this project, but as a future vision, building a 

GRID that could be supplemented from Scottish and 

Welsh reservoirs (surplus) permitting would offer an 

integrated future vision 
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Appendix E. Regional and National Criteria Evaluation 

RNC Criteria 
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RNC Scoring Justification 
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Appendix F. Best Value Criteria Evaluation 

Best Value Criteria 
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Best Value Scoring Guidance 

 



Project Report 
 

 

 

 

    

Best Value Scores 
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Best Value Scoring Justification 
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Appendix G. Source of Strategic Regional Option Details 
 

SRO option name SRO option reference for DO, Totex and Carbon WRMP19 Plan 

Abingdon Reservoir Abingdon 150Mm3 Thames Water 

London effluent reuse Reuse: Beckton 300Ml/d Thames Water 

South Lincolnshire 

reservoir  
South Lincolnshire Reservoir (supported 160ML Trent) Anglian Water 

Fawley desalination  

Sum of three to make 75 Ml/d: Fawley desalination - 

transfer to Testwood & Otterbourne WSWs & IOW (modular 

0-25Ml/d, 15 - 50 Ml/d and 50 - 75 Ml/d) 

Southern Water 

River Itchen effluent reuse  

Sum of two to make 90 Ml/d: Combine Budds Farm and 

Peel Common WwTWs to River Itchen Indirect Potable 

Reuse (modular 0-60Ml/d and modular 60-90Ml/d) 

Southern Water 

Vyrnwy reservoir source 

and transfer 
RWT - STT Vyrnwy 60 - Deerhurst to Culham 500  Thames Water 

Minworth effluent reuse 

(based on transfer to 

Affinity) 

AFF-RTR-WRZ3-4016 : Minworth Strategic Transfer (100 

Ml/d) 
Affinity Water 

United Utilities sources 

Water efficiency WR610b education programme (1 Ml/d), 

WR620b goods and advice on metering (5 Ml/d), Improved 

reservoir compensation release control WR159 regional 

reservoirs (13 Ml/d), WR160 local reservoirs (9 Ml/d), 

Develop existing groundwater sources WR099b Worsthorne 

(4 Ml/d), WR101 Franklaw (30 Ml/d), WR102d Eccleston 

Hill (5 Ml/d), WR102e Bold Heath (9 Ml/d), WR105a Lymm 

(9 Ml/d), WR107b Randles Bridge (12 Ml/d), WR113 

Tytherington (3 Ml/d), Develop existing reservoir source 

WR062b Worthington (12 Ml/d) 

United Utilities 

West Country sources 

south 

DO based on scheme description (not enough information 

for totex and carbon assessment) 

Water Resources 

West Country 

Severn Trent Water 

sources (based on transfer 

to Thames) 

RWT - STT Vyrnwy 60, Mythe, STUU2, Netheridge - 

Deerhurst to Culham 300 - 146 Ml/d version 
Thames Water 

West Country sources 

north 
Cheddar Reservoir Standard WRMP14 design Bristol Water 

Grand Union Canal 

transfer  

AFF-RTR-WRZ1-4020 : Grand Union Canal (GUC - 

Berkhamstead/Hemel Hempstead, 100 Ml/d) 
Affinity Water 

Thames - Southern 

transfer  
Transfer from UTMRD to Otterbourne (80Ml/d) Southern Water 

Anglian - Affinity transfer  AFF-RTR-WRZ3-4014 : South Lincs Res (100Ml/d) Affinity Water 

Thames - Affinity transfer  
(Option 1: AFF-RTR-WRZ4-4018 : Severn Thames Transfer 

(Iver 2 - 100 Ml/d) 
Affinity Water 
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SRO option name SRO option reference for DO, Totex and Carbon WRMP19 Plan 

West Country - Southern 

transfer (N/A - not 

enough information) 

DO based on scheme description (not enough information 

for totex and carbon assessment) 

Water Resources 

West Country 
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Appendix H. Global case studies 

Scheme Name City of San Mateo Clean Water Program 

Brief 

Description 

City of San Mateo’s Clean Water Program (CWP) is a 10-year capital 

improvement program focused on improving, replacing, and rehabilitating the 

existing wastewater collection system (WCS), integrating biosolids and water 

reuse innovations, strategies, and management options into the new wastewater 

treatment plant (WWTP) design, and constructing a new wet weather overflow 

storage basin and a new WWTP to meet current and future regulatory 

requirements, replace aging infrastructure, and be in alignment with City’s 

Sustainability Plan. Programmatic Delivery Platform and Methodology used, 

along with alternative project delivery strategy. 

Scale (ML/d) 

and costs 

• 113 ML/day –Average Dry Weather Wastewater Treatment Plant (WWTP) 

• 381 ML/day –Peak Wet Weather WWTP 

• 454 ML/Day –Peak Wet Weather Drainage System Flow –Conveyance + WWTP (£820 million) 

Stakeholders 

involved 

• Two WWTP Owners and 3 main Discharge Parties 

• Local, California State, U.S. Federal Elected Officials and Congressional Delegations 

• Local, State, U.S. EPA Water Boards, Solids Waste Management, and Local Air Quality Control Broads 

• Regional Water Reuse Partners, Treatment Joint Powers Agency, and Potable Suppliers & Distribution Agencies and Companies 

• State and Federal Funding Agencies, Bond Agencies, and City Cash 

Scheme 

strengths 

• Fully Funded & Managed significant risk and change management events –85% low interest loan funded 

• Strong Local, State, and U.S. Federal Support & Endorsement 

• Powerful Program Management Delivery Platform and Methodology 

• Regional Water Reuse Partnership Strategy leading to in-direct potable water reuse 

• Water and Biosolids Master Planning Integration for water reuse and renewable energy generation schemes and goal of generating 

100% energy supply at WWTP Alternative WWTP Project Delivery 

Scheme 

weaknesses and 

barriers 

• City of San Mateo is not a potable water supplier or distribution agency and must rely on others. 

• Change Management driven by changing market delivery and costs variations and upwards trending cost changes. 

• Biosolids market impacts due to price of oil and biosolids end user usage regulation requirements. 
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How were the 

weaknesses and 

Barriers 

overcome 

• San Mateo joined an existing Memoranda of Outstanding (MOU) between Silicon Valley Clean Water Agency (Silicon Valley) and 

SFPUC/BAWSCA to explore doing some more advanced wastewater effluent treatment at a centralized location that has access to 

Crystal Spring Reservoir’s inlet pipe, pumping, and discharge into the Crystal Springs Water Reservoir inlet zone to allow dilutions 

before water is pulled out at the effluent channel.  San Mateo also explored a direct MOU with SFPUC, but was suggested by SFPUC to 

join the Silicon Valley MOU. 

• San Mateo also got the local SF Water Board educated and to support San Mateo’s new WWTP effluent being viable for water reuse 

applications.  

• San Mateo reached out to their City’s potable water suppliers – California Water Company and City of Foster City and asked that they 

join the Silicon Valley/SFPUC-BAWSCA MOU.  They agreed.  This helped resolve any conflicts or compensation for using San Mateo’s 

reusable water to offset potable water in the City.  However, since this reuse water is going into a jointly shared reservoir by BAWSCA 

suppliers this impact is minimized. 

• Silicon Valley/SFPUC-BAWSCA MOU is implementing a strong public outreach effort to build acceptability of in-direct water reuse 

scheme that is building local support and resident agreement.       

• San Mateo CWP added a “programmatic contingency” per year to offset program-wide projects impacts due to changing market 

conditions.  This contingency is beyond each project’s typical contingency for construction variations often included in design 

estimates and is tracked through a combined Program and Project Risk Registers using a detailed Change Management Program.   This 

allowed San Mateo to have realistic contingency for these programmatic unknowns that provide closer cost certainty to stakeholders.  

Both risks are tracked on a monthly basis and impacts are looked proactively on each month’s cash flow and affordability curve. 
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Scheme Name Masdar City Water-Energy-Carbon Nexus 

Brief 

Description 

Masdar City is an international benchmark of sustainable urban community 

development showcasing state of the art energy water, carbon, and waste efficiency, 

sustainable living and working, leading edge research and commercial development in 

renewable energy, carbon, and water nexus and innovative technologies, and also 

functioning as a centre of academic excellence. The 2010 Vision & KPIs set out goals to 

reduce potable water consumption and significantly encourage water reuse. The water-

related technologies implemented within Masdar City need to demonstrate innovation 

for achievement of carbon neutral goals. Water usage requires energy and water can 

also generate energy, is a key focus in the Water-Carbon-Energy Nexus strategy applied 

to the City. 

Scale (ML/d) 

and costs 

• 9.25 ML/Day – Potable Water Target (85% lower than Abu Dhabi average usage) 

• 10.39 ML/Day – Combined Wastewater (Black & Grey Waters) 

Stakeholders 

involved 

• Abu Dhabi Water, Power, Transmission, and Building Governmental Agencies 

• ADFEC Investors & Abu Dhabi Crown Prince 

• Residents, Businesses, Company Center of Excellence in Energy/Carbon Technologies, Masdar Institute and MIT 

• Capital Venture Companies, Inventors and Innovators 

Scheme 

strengths 

• Water-Carbon-Energy Nexus – if it works in this location, it has global applications 

• Research Institute located with innovators and eco-city business clusters 

• Being built as a sustainable liveable community complex that is carbon neutral – both operational and embedded carbon offsets  

• Strong Political and Governmental support with positive mixed support by others 

• First and second Development Phases Funded 

Scheme 

weaknesses and 

barriers 

• Securing remaining Development Phases Funding of up to £9.8 billion from outside companies, residents, capital ventures, and 

businesses that anchor in Masdar City and/or are associated with Masdar Brand benefits. 

• The arid environment surrounding Masdar City makes these water-carbon-energy nexus goals particularly challenging  

• City Tenets Control and IP Ownership Sharing concerns for businesses 

• Some hostile Governmental Agencies that don’t share Masdar’s Vision 

How were the 

weaknesses and 

• Masdar City used their Masdar Free Trade Zone/Special Economic Zone (MFTZ/SEZ) to attract businesses and companies to pay for 

the next Development Phases.  Masdar Institute suppliers and research focused companies were also required to take space in the City 

to do business with ADFEC on other opportunities.    
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Barriers 

overcome 

• The new Vision and Development Plan in 2010 reduced the original Master Plan implementation costs by £6.5 billion, eliminated the 

remaining “building the City on a cement platform” to more of an integrated at-grade City for cost reductions, and allowed companies 

to retain their IP developed whilst in the City and/or shared jointly is developed with Masdar City investments.  This also increased the 

ROI to over 25% to ADFEC Investors and more viable attraction to tenants and businesses.    

• Masdar City established a “local (Emirati) representative” to work directly with regulatory agencies supported by the Program Team’s 

experts and technologists.  This allowed smoother relationships and some flexibilities with these established regulatory agencies and 

their standards and codes.  Flexibility was realized due to the unique delivery and new technologies being used in the City to meet its 

Vision.  This team also helped these regulatory agencies to update and modernize their codes, laws, requirements, and standards.  

• Masdar City sponsors the Global Renewable Energy Summit held annually in Abu Dhabi to build interest and to stay on top of the 

latest trends and equipment developments. This brought new businesses and companies to the City. 
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Scheme Name Pajaro Valley Water Management Scheme – Import Pipeline and Coastal Distribution System 

Brief 

Description 

The projects address groundwater overdraft and seawater intrusion in the Pajaro Basin, 

helping to stop seawater intrusion and protect the local fresh water supply. 

The Import Pipeline is a 48-inch-diameter, 22-mile-long raw water pipeline that conveys 

water from the Santa Clara Conduit to the Coastal Distribution System near Watsonville. 

Existing groundwater well discharges are connected to the pipeline. The system includes 

booster pump stations and isolation valves to protect the system from seismic activity. The 

raw water will be blended with effluent from the Watsonville WWTP, and then distributed 

through the Coastal Distribution System. The Coastal Distribution System will convey the 

blended water to irrigation turnouts in Santa Cruz and Monterey Counties. 

 

 

 

 

Scale (ML/d) 

and costs 

• The CDS consists of over 21 miles of pipeline capable of providing supplemental water to over 5,500 acres of agricultural land at a 

guaranteed pressure of 80 PSI. 

Stakeholders 

involved 
• Landowners (including lettuce and strawberry growers) in the Pajaro Valley 

Scheme 

strengths 

• Early development of permitting strategic plan and effective stakeholder and agency communication streamlined the permitting 

process 

• Intensive route studies ensured that the design accounted for variable field conditions, saving money 

• Ongoing, intensive coordination with growers served by the Agency minimizes impacts to crop production and agricultural operations 

Scheme 

weaknesses and 

barriers 

• Although the use of supplemental water delivered through the CDS offsets groundwater production in the area most impacted by 

seawater intrusion, seawater intrusion is still continuing to contaminate our freshwater aquifers. In the region farmers have been using 

supplemental water since 2002, data is showing successful pushback of seawater intrusion, validating this approach. Seawater 

intrusion and groundwater overdraft are serious threats to the freshwater resources of the Pajaro Valley. 

How were the 

weaknesses and 

Barriers 

overcome 

• The CDS F-Pipeline is now under construction. The project will expand PV Water’s delivered water service area to include farmland west 

of San Andreas Rd that is being impacted by long-term groundwater overdraft and resulting seawater intrusion.  After completion 

Autumn 2020, 700 acres of irrigated land will have access to delivered water. Approximately $3.4 million in grant funds will be used 

for the design and construction of the F-Pipeline Project (Source: https://www.pvwater.org/the-coastal-distribution-system). 

 

https://www.pvwater.org/the-coastal-distribution-system
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Scheme Name Howard Hansen Dam 

Brief 

Description 

Howard A. Hanson Dam is a U.S. Army Corps of Engineers flood control dam located 

near the headwaters of the Green River in King County. The dam spans Eagle Gorge, a 

ravine with nearly vertical rock walls. A reservoir behind the dam collects excess runoff 

from 220 square miles of the 483-square-mile Green River drainage area. The Howard 

Hanson Dam serves multiple purposes by providing flood risk reduction, municipal 

water supply and summer and fall low flow augmentation for fish. Flood risk reduction 

in the Green-Duwamish River Basin is accomplished by capturing excessive water 

runoff from the upper drainage area of the river and releasing the water under 

controlled conditions. After the end of the annual winter flood season, water is 

gradually stored in the reservoir beginning about March 1 for municipal water supply 

and for conservation (low flow augmentation) purposes. 

Scale (ML/d) 

and costs 
• North Fork Reservoir Capacity: 106,000 acre-ft (130,753,000 m3) 

Stakeholders 

involved 

• Local communities 

Scheme 

strengths 

• Flood damage prevented by Howard Hanson Dam since the January 2009 flood is estimated at about $6 billion. 

Scheme 

weaknesses and 

barriers 

• Following a record-high water level behind Howard Hanson Dam in January 2009, the U.S. Army Corps of Engineers, Seattle District, 

became concerned after discovery of two depressions on the right abutment, increased water levels in groundwater monitoring wells 

and the appearance of sediment-laden water entering the abutment drainage tunnel. 

How were the 

weaknesses and 

Barriers 

overcome 

• The Corps of Engineers constructed a seepage barrier in November 2009 to reduce seepage and improved the drainage of the right 

abutment by installing drains that more effectively direct seepage into the drainage tunnel. Testing showed that the work controlled 

seepage more effectively. 
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Scheme Name Pasco County 4G Wetlands System 

Brief 

Description 

Designed to work collaboratively with a newly constructed, 500-million-gallon reclaimed water 

reservoir to balance wet-weather supply and dry-weather demands, the 4G Wetlands system, 

located in Pasco County, Florida, is sized to receive five million gallons of reclaimed water per day 

to passively recharge the surficial and Upper Floridan aquifers, while protecting water quality 

through natural biological treatment. In addition to the benefits to the aquifer and the regional 

water resources, the project restores the ecological functions of the historically degraded onsite 

lakes and wetlands and create 176 acres of new wildlife habitat within the 15 constructed wetland 

cells.   The 4G Wetlands – the largest groundwater recharge wetland in the world – includes a 

range of wetland ecotones that will be sustained naturally over the long term by ecologically 

appropriate and carefully controlled water-level operation.   

Scale (ML/d) 

and costs 
• 22.7 ML/d 

Stakeholders 

involved 
• This was a public-private project between the Pasco County, SWFWMD and the Philips Family. 

Scheme 

strengths 

• Significant nitrogen removal at low OPEX costs 

• Public recreational amenity 

• Removal of other constituents of concern (e.g., organics, pathogens, CECs) 

Scheme 

weaknesses and 

barriers 

• Land requirements 

• Limited removal of TDS 

• Treated water quality impacted by temperature 

How were the 

weaknesses and 

Barriers 

overcome 

• New design principles were created and applied to achieve the multi-functions and multi-benefits needed from this project. 

• Thought out and the carefully planned natural design of the wetland cells blend in with the natural environment, creating biological 

diversity and providing significant additional wildlife habitat. The grading and planting plans build on existing cell topography to 

minimize earthmoving and establish plant communities adapted to varying water depths within each cell. Species chosen for each 

zone in the project plans are based on these parameters, such as floating aquatic species in deep zones, emergent wetland species in 

marsh zones, cypress trees in shallow zones and transitional grasses along the berms at the waters’ edge. 

• The wetland cells also will naturally provide water quality improvement, including the removal of nitrates, to protect groundwater and 

adjacent surface waters. 
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Scheme Name Agricultural Irrigation of Vegetable Crops: Monterey, California 

Brief 

Description 

Agriculture in Monterey County, Calif., is more than a $3 billion per year industry. Over-pumping 

of groundwater has caused sea water to intrude into wells located near the coast. In an effort to 

reduce groundwater extraction in the northern Salinas Valley, the Monterey Regional Water 

Pollution Control Agency (MRWPCA) in partnership with the Monterey County Water Resources 

Agency (MCWRA) began providing reclaimed water to 12,000 acres (4,860 hectares) of prime 

farmland used to grow cool season vegetables in April 1998. This large-scale use of recycled 

water was preceded by an intensive, 11-year pilot study to determine whether or not the use of 

disinfected filtered recycled water for irrigation of raw-eaten food crops would be safe for the 

consumer, the farmer, and the environment (Sheikh et al., 1990). Results of this project have 

shown that food crops are protected against pathogenic organisms, such as Giardia and 

Cryptosporidium (Sheikh et al., 1999). 

Scale (ML/d) 

and costs 

• The project was designed to serve 12,000 acres (4,850 hectares) of artichokes, lettuce, cauliflower, broccoli, celery, and strawberries. 

• The MRWPCA water recycling facility provides a relatively constant flow, around 75.7 ML/d of reclaimed water. 

Stakeholders 

involved 
• The farming community and landowners 

Scheme 

strengths 

• This pioneering project - from both technical and public acceptance points of view - has encouraged similar projects in other parts of 

the United States. 

Scheme 

weaknesses and 

barriers 

• Fears over backlash and rejection of produce irrigated with “sewer water.” 

• Concerns over Because of grower concerns that salts, particularly Na and Cl, in the reclaimed water would reduce yield and quality of 

their crops. 

How were the 

weaknesses and 

Barriers 

overcome 

• Marketing of produce from farms in northern Monterey County has been successful and profitable. The produce is not labelled as 

having been irrigated with recycled water. 

• The Monterey Regional Water Pollution Control Agency—producer/supplier of the recycled water—works closely with the farming 

community and has a contingency plan in place to address claims arising from an epidemic that might be traced to or associated with 

the fields using recycled water. Over the 13 years of irrigation (as of December 2011), there have been no such associations. 

• A long-term study was developed to monitor salinity levels in commercial vegetable fields. Soil salinity levels were monitored at eight 

sites receiving reclaimed water beginning in the spring of 2000. The different sites received a range of blends of the reclaimed and 

well water depending on location. 
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Scheme Name Willamette River Basin Review Feasibility Study 

Brief 

Description 

The Portland District of the U.S. Army Corps of Engineers and the Oregon Water Resources 

Department are jointly sponsoring a feasibility study to determine if and how space in the 

reservoirs can be reallocated during the spring and summer to provide stored water for 

municipal and industrial water supply, irrigation, and fish and wildlife uses.  

A goal of the study is to determine if current and future demands can be met in a cost-effective 

manner while considering those aspects of current operations that people value. Specifying a 

set amount of space for a specific purpose (such as irrigation or municipal and industrial use) 

requires the Corps to conduct a Feasibility Study through a formal, standard process. Congress 

must then authorize, or approve, recommendations resulting from this process. 

Scale (ML/d) 

and costs 

• The recommended allocations are 159,750 acre-feet of conservation storage for municipal and industrial water supply, 327,650 acre-

feet of conservation storage for agricultural irrigation, and 1,102,600 acre-feet of conservation storage for fish and wildlife. 

Stakeholders 

involved 

• Input at key points in the Willamette River Basin Review Feasibility Study from Tribal, federal, state and local governments, public and 

private organizations, individuals and community groups is key to identifying ways to meet the demands for water while considering 

those aspects of the current system that people value today. 

Scheme 

strengths 

• The Corps operate 13 dams and reservoirs in the Willamette Basin. Their primary purpose is to reduce the risks from flooding to people 

and property downstream during the winter months. The dams also store and release water for other Congressionally authorized 

purposes, including hydropower generation, irrigation, water quality, supporting fish and wildlife and recreation. There is not a specific 

amount of reservoir space allocated for a particular use. This joint-use allocation is unique to the Corps' Willamette Valley dams.  

Scheme 

weaknesses and 

barriers 

• Any reallocation as a result of this study cannot impact the Corps’ flood risk management mission. This particular project will not 

change the water control diagrams that indicate when and how water is stored and released to reduce flood risks. The Corps must also 

retain its ability to meet flow requirements for fish and wildlife. This study was focused on the spring and summer seasons, when stored 

water is available for downstream uses. 

• The study also considered how to meet the needs for ESA-listed fish, how to minimize negative impacts to existing reservoir and 

downstream recreation users, and how to minimize impacts to hydropower generation. 

How were the 

weaknesses and 

Barriers 

overcome 

• The environmental, social and economic impacts of the alternatives were evaluated as required by the National Environmental Policy 

Act in an integrated feasibility study report/environmental assessment document. 

• The agencies evaluated all sources of water supply expected to be available for municipal, industrial and irrigation purposes and fish 

and wildlife enhancement. 
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Scheme Name SWIFT Indirect Portable Reuse 

Brief 

Description 

The Hampton Roads Sanitation District (HRSD) owns and operates thirteen wastewater treatment plants (WWTPs) in Southeastern Virginia 

with a total treatment capacity of 940 MLD. Treated effluent from these WWTPs is discharged to tidal rivers that are tributaries to the 

Chesapeake Bay or directly into the Atlantic Ocean. In response to declining aquifer levels in the area due to withdrawals for potable and 

industrial uses, HRSD has developed the Sustainable Water Initiative for Tomorrow (SWIFT) to purify approximately 375 MLD of secondary 

effluent from seven of HRSD’s WWTPs to drinking water standards using advanced treatment for injection into the local Potomac Aquifer 

System (PAS) for aquifer recharge. The project will simultaneously address multiple challenges that the region is facing: 1) recharge of the 

PAS will allow greater groundwater withdrawals for potable and industrial uses, 2) recharge in strategic locations will limit saltwater 

intrusion and associated groundwater contamination, 3) nutrient loads will be significantly reduced to the sensitive Chesapeake Bay, and 

4) groundwater recharge will reduce and possibly reverse land subsidence in the region.   

Scale (ML/d) 

and costs 
• 375 ML/d at a cost of over $1 billion 

Scheme 

strengths 

• Addresses multiple regional water issues (aquifer depletion, nutrient loading to bay, saltwater intrusion, land subsidence) 

• Public outreach – visitor centre and 4 MLD demonstration facility 

• Strong commitment and leadership from regional public utility (HRSD) with strong financial strength 

• Independent Technical Review Panel developed to review and approve program: increase public and regulatory support 

• Use of sustainable treatment scheme: a treatment process that does not use reverse osmosis was implemented to avoid the significant 

financial and regulatory challenges associated with RO concentrate disposal. 

• An enhanced source control and pre-treatment program was developed to reduce contamination of wastewater collection system by 

recalcitrant and hazardous chemicals. 

Scheme 

weaknesses and 

barriers 

• Significant implementation cost (>$1B USD): financial model developed to clearly define and plan for expenditures 

• Aquifer injection challenges: reduced recharge well injectivity has occasionally been experienced that is actively being managed to 

offset its impact. 

• Clear regulatory framework not established: program actively engaged local and regional regulators to establish necessary path for 

successful regulatory approval 

 


