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Water Resources West is developing a long-term plan for 
water resources in the north-west of England, the Midlands 
and the cross-border catchments with Wales. It’s a diverse 
region where 17 million people live. This document sets out a 
preliminary view of the region’s water needs and our ambitions. 

We estimate that by 2050 an additional 166 million litres per day will be 

needed for public water supplies, and in the region of an additional 41 million 

litres per day needed for other abstractors. There are significant uncertainties 

in these forecasts and we will consider these as we develop our plans. 

Our ambition to make our water resources better in the future extends to 

wellbeing, environmental improvement, economic growth, resilience and 

water demand management. We also want to explore the potential for water 

transfers to meet the needs of more water stressed areas and bring benefits 

to the region. 

This document and your feedback will be used to shape further development 

of the region’s plan and will be useful for those who may wish to propose 

options to meet the water needs. 
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1. About Water 
Resources West

Ensuring the essential balance 

of water supply and demand is 

an important long-term focus 

for all those who depend on the 

water environment. 

Every five years, the regulated water companies in England 

and Wales are required to produce water resources 

management plans (WRMPs) that set out their intended 

approach towards effective water resource planning for their 

areas, specifically for at least the next 25 years. 

As well as these WRMPs addressing the challenge of supply 

and demand, there is now a greater focus on the bigger picture, 

looking at regional water resource planning. This involves five 

regional groups across England and parts of Wales, producing 

their own strategic regional plan to make sure the water 

resources in their catchment areas are sustainable. Within these 

regions the water companies work with other water users to 

consider the demands on the water sources in those areas. 

Water Resources West (WRW) is one of these five regional 

groups looking to provide strategic oversight and co-ordination 

of water resources matters across the river catchments of 

the West of England and the cross-border river systems with 

Wales. This will ensure the sustainability of water resources in 

these catchments. It will also support activity aimed at enabling 

water resource resilience across England and Wales, including 

promoting the development of a long-term strategic plan for 

water transfers.

Our core members are:

We also have associate members that provide input 

in development of these plans. These are:

Figure 1 Map of 
all water resource 
planning regions. 
Water Resources 
West is shown in 
green, with areas 
in Wales shown in 
a lighter shade of 
green.

Water Resources West also has 

advisory support from:

https://www.gov.uk/government/organisations/environment-agency
https://www.unitedutilities.com/
https://www.stwater.co.uk/
https://www.south-staffs-water.co.uk/
https://www.dwrcymru.com/
https://canalrivertrust.org.uk/
https://paper.org.uk/
https://www.energy-uk.org.uk/
https://www.nfuonline.com/
https://www.hdcymru.co.uk/
https://www.bristolwater.co.uk
https://www.wessexwater.co.uk/
https://www2.thameswater.co.uk/
https://www.affinitywater.co.uk/
https://naturalresources.wales/splash?orig=%2f&lang=cy
https://gov.wales/
https://www.gov.uk/government/organisations/natural-england
https://www.gov.uk/government/organisations/department-for-environment-food-rural-affairs
https://www.ofwat.gov.uk/regulated-companies/rapid/
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2. Background and
purpose of this report

WRW is currently developing a 

regional water resources plan 

covering catchment areas in 

the north-west of England, the 

Midlands and the cross-border 

catchments with Wales. 

1 https://www.gov.uk/government/publications/meeting-our-future-water-needs-a-national-framework-for-water-resources

As a group we aim to build a long-term, multi-sector adaptive 

plan that reflects the needs and characteristics of our 

diverse region. This document represents the first stage in 

our development of the regional water resources plan. It is 

informed by the National Framework for Water Resources 

in England, published in March 20201, and our member 

companies’ 2019 WRMPs. It sets the scene for development of 

our regional plan.

In its 25-year environment plan for England, the Government 

pledged that we would be the first generation to leave the 

environment in a better condition than we found it. To help 

meet the pledge to improve resilience to drought and minimise 

interruption to water supplies, the Environment Agency has 

led the development of a national water resources framework. 

The report1 identifies the strategic long-term water needs 

of England, both nationally and within the boundaries of the 

regional water resources groups. It does this for all sectors that 

depend on a secure supply of water, while also ensuring the 

environment is improved.

This plan aims to put in 
place  methods to provide 

future water security for the 
regions it covers

https://www.gov.uk/government/publications/meeting-our-future-water-needs-a-national-framework-for-water-resources


Initial Resource Position March 2020 Page 5

The national framework, while led by the Environment Agency, 

has been developed in collaboration with the regulators Ofwat 

and the Drinking Water Inspectorate (DWI), and Defra, as well as 

a wide range of stakeholders represented by a senior steering 

group made up of around 40 water industry representatives, 

other water users, environmental NGOs, government and 

regulators from England and Wales.  While the national 

framework applies to England only, the Welsh Government 

and Natural Resources Wales are representing Welsh interests 

into this due to the cross-border interdependencies of water 

management.

The national framework is part of the water resources planning 

cycle. It sets the challenge for regional groups such as WRW 

to work collaboratively to develop ambitious regional water 

resources plans that provide resilient and efficient water 

supplies into the future and that have environmental protection 

at their core.

Regional groups are critical to the development of integrated 

plans that include the right strategic solutions for the 

challenges facing the nation. Five regional groups have been 

set up that cover the whole of England. WRW, which is one of 

these groups, also includes parts of Wales to ensure that 

cross-border catchments are considered in a joined-up 

way. Each regional group has been tasked with pulling 

together a regional plan. They are led by water 

companies and include other large water users. 

These regional plans, which will include strategic 

and regional solutions, will then be aligned into the 

next water company WRMPs.

Our shared vision is that by working together 

regionally and nationally across all sectors, we 

will have a joined-up view of the actions that are 

needed now, for a sustainable future. Working 

collaboratively will increase the resilience 

of water supplies, protect and improve the 

environment and drive efficiency, providing value 

for customers.

Regional groups 
are critical to the 
development of 
integrated plans that 
include the right 
strategic solutions for 
the challenges facing 
the nation. 

This document explores the challenges we need to address, our 

ambitions as a region and our methods for producing a plan that 

meets these needs. The following sections introduce the WRW 

region, set out our initial resource position, the strategic context 

and our proposed methodology.

This is the start of a collaborative process, with numerous 

opportunities for consultation and feedback. We would like 

to hear your views on the issues set out in this document. We 

would also like to encourage organisations that can offer options 

to meet the region’s water needs, to put those forward for 

consideration in the regional plan. Information on how to provide 

feedback is in Section 7.

We have published a set of detailed water resources planning 

tables alongside this document. These may be useful for those 

who wish to consider putting different options forward.

Water
Resources
West
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3. Introducing  
our region

2  A water resource zone is the largest area of a water company’s supply system where all customers 
have the same supply risk. It is the largest self-contained area for managing water supply and demand.

3  A megalitre is one million litres. About the same volume as five average terraced houses!

Figure 2. Boundary of the Water Resources 
West region covered by the regional plan.

WRW covers a very diverse region, both in 

terms of the 24 water resource zones2 it 

covers and the large city regions it boasts, 

such as the West Midlands, Greater 

Manchester, Liverpool and Cardiff. 

Across these areas we are building a plan for a population of around 17 million  

people, residing in around 8 million properties with an estimated public water 

supply water need of around 4,300 megalitres3 a day (Ml/d). In addition to these 

public water supply needs, the region also has a significant number of other 

abstractions supporting a wide range of uses. The second largest water need 

is for the Canal and River Trust, requiring an average of 647 Ml/d.  All other 

sectors, including industry, power generation, and agriculture, together have a 

consumptive water need of around 235 Ml/d.

Birmigham is the second largest city in 
the UK and home to 1.1 million people
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As well as covering four of the eight largest city regions in the 

UK, it also includes iconic National Parks, such as the Lake 

District, Peak District and Brecon Beacons. Several of the UK’s 

major rivers such as the Severn, Dee, Trent and Wye, flow 

through the region. Major industry, agriculture, navigation, 

recreation and tourism all depend on these rivers and other 

waterbodies. All these focal points help demonstrate the scale 

and the diversity we must consider within our plans. 

Another area of diversity can be seen in the large-scale 

variability of the underlying hydrology. This includes 

meteorological, geological and topographical characteristics. 

The WRW region is generally more mountainous and on 

average, wetter than other parts of England; this contributes 

to its water resource availability. There are a large number of 

upland reservoirs in the region. However, there are also areas 

in the Midlands where average rainfall is lower and areas with 

a significant dependence on groundwater. This mix of different 

hydrological characteristics needs to be reflected in our 

planning. 

Such diversity is also reflected in land use across the WRW 

region. For example, there are large areas of forestry, upland 

farms and pasture for livestock. But there are also areas of 

high value arable land and horticulture. When planning for the 

region’s water resilience, land use is an important consideration 

WRW

North West

Transition

South East

Figure 3. Meteorological drought 
regions of the UK. South east and 
North West regions show different 
characteristics, with a transition 
region between. 
(Source: Tanguy et al5.)

4 Regional differences in meteorological droughts in Great Britain, M Tanguy, K Haslinger, C Svensson, S Parry, L Barker, C Prudhomme, BHS 13th National Symposium, 
Hydrology: Advances in Theory and Practice, University of Westminster, London, 12-13 September 2018.

Four of  
the UK’s  
largest  
cities

Iconic 
National 

Parks

Major 
rivers

as it shapes the demand for water. It also influences water 

availability, so as the region has a mixture of land use types, its 

plans must cater for that variability. 

Different areas of England and Wales experience different kinds 

of drought and usually at different times. Droughts in northern 

and western areas are typically more localised, more frequent 

and less severe than droughts in southern and eastern areas4. 

Work by the UK Centre for Ecology & Hydrology (CEH) has 

mapped these areas and shown that the WRW region spans 

areas of the country with each of these characteristics, with a 

transition area in between (Figure 3). 

All this diversity presents a challenge when developing our 

regional plan. While our approach must reflect the region’s 

different needs and characteristics, there are also significant 

advantages to building a plan for such a diverse part of the 

country.

Among these varied catchment areas within our region, the 

major rivers of the Severn, Dee, Trent and Wye are shared water 

sources that connect the diverse areas. All water companies 

within WRW have an interest in more than one of these rivers. 

Many other abstractors also depend on these shared resources. 

By making the best use of opportunities to share resources 

we can seek to improve our resilience, the environment and 

encourage growth. Connecting and sharing resources over 

diverse areas is likely to provide more resilience than could be 

provided solely within an area of similar characteristics.

Water
Resources
West
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4. Regional water 
resources needs

5 These are sometimes referred to as “level 4” restrictions.
6 Preparing for a drier future, National Infrastructure Commission, 2018
7 The National Infrastructure Commission’s remit applies to England. The separate National Infrastructure Commission for Wales is considering water needs in Wales.

We want to ensure that there 

is enough water available in 

the future to satisfy everyone’s 

needs. 
An understanding of the need for water resource across our 

diverse region is therefore critical to building a resilient 

and sustainable water resources plan. The four core water 

company members have recently published WRMPs for 2019. 

Defra and Welsh Government have given companies the 

go-ahead to publish these robust plans based on the best 

available data and their policy expectations. Preparing a long 

term water resources plan is a significant process involving 

detailed technical appraisals and extensive consultation. 

This document represents a transition to the next set of 
long term water resources plans to be finalised in 2023

This document represents a transition to the next set of long 

term water resources plans to be finalised in 2023. These new 

plans will take into account data that will emerge following the 

completion of the 2019 plans and any new guidance, policy and 

aspirations of the region. 

One significant change is a new expectation that future plans 

will include public water supply resilience to more extreme 

drought conditions. In very extreme droughts, much more 

severe than those which we have experienced in the past, there 

is the potential for severe restrictions on public water supplies. 

These severe restrictions may include providing water only at 

certain times of the day (rota cuts) or through temporary taps 

(standpipes) in the streets5. The new expectation, informed by 

evidence from the National Infrastructure Commission6, is that 

public water supplies in England7 become resilient to extreme 

droughts so that there is 0.2% annual probability or lower of 

such restrictions being needed. This means that when averaged 

over a very long period of time these restrictions are expected 

to be implemented no more often than once in 500 years on 

average.
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8 As documented in Table 10 of the four water companies’ 2019 WRMP planning tables.

Our initial estimates show that around an additional 3 Ml/d 

will be required to meet the new extreme drought (1 in 500) 

standard on top of the plans set out in the WRMPs for an 

additional 164 Ml/d. This can be seen predominantly in Severn 

Trent’s operating area. Table 1 right demonstrates our likely 

resource needs for public water supplies in the stated areas 

(non-public water supplies are not included in this table). These 

estimates are based on forecasts of water demand and supply 

availability from the 2019 WRMPs, adjusted to the 1 in 500 

drought resilience standard with drought management actions 

from drought plans8. Areas of potential deficit are identified 

where there is insufficient headroom between the supply 

available and the forecast demand. Additional water will need 

to be found to close the forecast deficits, and there are a range 

of options for this identified in the WRMPs. This is a baseline 

supply/demand balance, assuming that schemes planned to 

start within 2020-25 are completed, leakage continues to reduce 

but no further options are implemented. Therefore, it is an 

estimate of the scale of options that will need to be selected in 

our regional plan for 2025 onwards. 

It should be noted that there are some significant uncertainties 

in the forecasts at this stage. One particular area of uncertainty 

is within the climate and weather modelling used to predict 

the characteristics and likelihood of extreme droughts. These 

uncertainties arise partly because data used to calibrate such 

models are only available for the past 100 years or so and we 

are looking to understand droughts with return periods of 

around 1 in 500 years. Other areas of uncertainty are discussed 

further in Section 5 below.

The most significant water needs are in Severn Trent’s Strategic 

Grid and North Staffs zones. These needs are largely caused 

by the need to reduce licenced abstraction to reduce risks to 

the future ecological status of the water bodies in our region. 

Factors driving these water needs are discussed in Section 5 

below.

Table 1 shows that a few zones in the region have a forecast 

need for additional water based on the 2019 WRMPs and the 

new extreme drought resilience standard. 

Company Zone

Summary of likely  
resource needs 
(Ml/d)

2020 2035 2050

Dŵr Cymru  
Welsh Water

Alwen Dee - - -

Hereford - - -

Pilleth - - -

Ross on Wye - - -

SEWCUS - - -

Vowchuch - - -

Whitbourne - - -

Severn Trent Water

Bishops Castle - - -

Kinsall - - -

Mardy - - -

Ruyton - - -

Whitchurch and 
Wem

- - -

Chester - - -

Stafford - - -

Forest and Stroud 4 ‹0.5 -

Wolverhampton - - -

Shelton - - -

North Staffs - 33 33

Strategic Grid 12 152 132

South Staffs Water South Staffs - - -

United Utilities

Barepot - - -

UU Strategic - - -

Carlisle - - -

North Eden - - -

Total 17 185 166

Table 1. Summary of likely resource needs for all the water resource 
zones for public water supply in WRW’s region. Key: “-” represents 
sufficient water available in the baseline assessment

Water
Resources
West
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9 Alwen Dee, Pilleth and SEWCUS are in Wales and therefore do not form part of the National Framework’s analysis.
10 Historically, taking water from the environment for certain uses and from certain sources could be done without an abstraction licence. Previously exempt abstractors 

needed to apply for a licence by 31 December 2019, which means that at the time of preparing this report little is data available about these abstractions. Canal and 
River Trust estimates include new authorisations.

There are also a number of zones in surplus across the region 

in these forecasts. The total of the surpluses across these 

zones in our initial analysis is 484 Ml/d at 2050. These initial 

projections are based on ambitious reductions in leakage and 

consumption, alongside forecasts of growth and climate change, 

all of which will be reviewed and updated for the regional plan 

and next WRMPs.

The National Framework study has considered WRW’s position 

in England9 alongside the water needs of other regional groups. 

The study indicated that our region faces the second greatest 

pressures, for example, in terms of population growth, on our 

public water supply when viewed in total compared with other 

regions. This is due to the WRW region being relatively large 

compared with others. The National Framework found that, 

once normalised for the sizes of the region those pressures are 

smaller in the West than those seen, for example, in the East 

and South East regions.

The National Framework study indicates that across the 

WRW region, options identified in 2019 WRMPs are likely to 

be sufficient to cater for its water resource needs. There is 

Figure 4. Water Resources West, non-PWS abstractions for England only, showing total water need of 647 Ml/d for the Canal and River Trust and 242 
Ml/d for other non-public water supply abstractions excluding new authorisations10 (annual average, Ml/d)

4. Regional water 
resources needs

Water Resources West
Total water: 5270 
(Annual average Ml/d)

Other
242

Power
27

Paper & pulp - 25

Food & drink - 21

Private water supply - 7

Other non-PWS sectors - 1

Water Resources West
Non-public water supply abstractions: 242

 (Annual average Ml/d)

Canal & 
River Trust

647

Public 
water supply

4381 Agriculture
58

Other 
industry

54

Chemical
49
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the potential for water transfers and the study recommended 

that we should explore, as a group, the potential transfer to 

neighbouring regions. The study also stated that additional 

water could be made available through further demand 

management. However the National Framework also highlights 

a wide range of uncertainty in the forecasts, and these 

uncertainties could add an additional 300 Ml/d of water need 

across the WRW region by 2050. 

As well as looking at public water supply and demand, we also 

must consider those using non-public water supplies and any 

potential change in their water resource need. Across our region 

the largest use of non-public water supply abstraction is the 

Canal and River Trust. The Canal and River Trust cares for many 

miles of waterway which continue to provide navigation and 

also enhance wellbeing for people and communities. The other 

main non-public water supply abstractors are agriculture and 

the chemicals, power and paper industries which are important 

parts of the economy.

Work carried out for the National Framework has estimated that 

certain sectors are likely to see growth in their abstractions in 

the period to 2050. These growth factors applied to WRW show a 

total increase in non-public water supply abstraction of 41 Ml/d 

by 2050 (Table 2). Again there is considerable uncertainty in 

these forecasts and the National Framework estimates an upper 

quartile increase of 100 Ml/d. The Welsh Government has also 

undertaken a research project furthering our understanding 

of future water demands from sectors outside of the Water 

Industry. Similar sectors feature in that analysis, and Water 

Resources West is developing an approach to consider the needs 

of non-public water supply abstractors consistently across the 

WRW region.

Sector
Forecast growth in annual average 
abstraction (Ml/d)

2020 2035 2050

Agriculture - 8  17

Power - 3  6

Paper and pulp - 2  3

Chemicals - 5  11

Food and drink - 3  5

Other Industry - 0  0

Private Water Supply - 0   0

Other non-PWS sectors - 0   0

Table 2. Forecast growth in non-public water supply for Water Resources 
West’s area based on analysis for the National Framework.

The largest increase is forecast for the agricultural sector and 

there is considerable uncertainty in these projections. Changes 

in the farm subsidy regime and in the climate may affect the 

type of agricultural activities within the region. Irrigation 

demand is also likely to increase with climate change, and it is 

likely that direct abstraction will become less sustainable under 

many climate change scenarios.

As well as accounting for our regions’ water resource needs 

based on the data above, we will need to consider new and 

changing pressures and expectations on our water needs. 

Key themes here include the potential for water transfers and 

ambition for environmental improvements as discussed in the 

next section.

The largest increase is  
forecast for the agricultural 
sector and there is 
considerable uncertainty  
in these projections. 

Water
Resources
West
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5. Strategic context  
and implications

Regional planning gives water companies the opportunity to 

look beyond their water resources zones and meet a broader 

range of needs across a wide area. Similarly, it gives other 

abstractors the opportunity to include their needs in a broader 

plan and provides the potential to access more cost-effective 

or resilient joint water supply options in the future.

Resilient water supplies can involve significant infrastructure 

which may take a number of years to develop and brings 

benefits for multiple generations. Therefore, our planning needs 

to consider what the region will look like over decades to come. 

Water faces severe and often conflicting pressures that are 

likely to become more severe in the future as a result climate 

change, increasing environmental ambitions, population growth 

and changes in the way people use water. It is important to 

understand the scale of the challenge we face now and careful 

planning for that challenge is critical. 

With the varied characteristics 

that the WRW region brings 

to water resource planning, it 

also brings important decisions 

that must be made throughout 

the process in a strategic and 

effective way. 

A strategic plan helps 
all water users from 
individuals to large 
businesses
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Climate change
Climate change is a prominent focus within government policy, 

public consciousness and the news. Both the issues that are 

raised and the opportunities for action are under constant 

scrutiny. 

So, this must be a strong consideration within our regional plan. 

Climate change will reduce summer rainfall at the detriment 

of water resources. Impacts can be mitigated to a certain 

extent by interconnectivity and storage within existing water 

supply systems. However we are likely to see an increase in the 

frequency and severity of droughts compared with the recent 

past. Droughts such as those seen in 1976 and 1995 will start to 

become more common.

As well as affecting the volume of water available for 

abstraction, climate change can also affect the demand for 

those resources (for example, through more irrigation and 

garden watering) as well as the quality (for example, because of 

more algal growth in higher temperatures). 

Previous WRMPs were based on UK climate projections from 

2009 (UKCP09); this work highlighted a high degree of variability 

between different climate scenarios. Analysis of these scenarios 

for the 2019 WRMPs indicated that a reduction in water 

availability of 186 Ml/d by 2050 was needed in plans to manage 

the risk. This is included in the estimate of water needs shown 

in Table 1. However, a new set of projections (UKCP18) is now 

becoming available and we will update our plans as this new 

evidence. The future climate will remain uncertain and our plans 

will need to ensure water supplies are resilient to many different 

weather patterns that we might experience in the future. 

Climate change will also affect other water management issues 

such as flood risk, through more intense rainfall events. While 

our regional plan focuses on water resources for abstractors, 

opportunities for options which bring multiple benefits will 

be explored. For example, there may be options available 

which could mitigate flooding and provide water resources in 

an economic and sustainable way. We will seek to work with 

partners to identify and appraise such options, contributing to 

the wider wellbeing of society.

We also need to act responsibly by reducing carbon emissions. 

Our plans will be developed in the context of the UK water 

industry’s goal to achieve net zero carbon emissions for the 

sector by 2030. 

Water
Resources
West

As well as affecting 
the volume of 
water available for 
abstraction, climate 
change can also affect 
the demand for those 
resources
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Population growth
Another important factor is our region’s 

growing population and the location of new 

homes. This will act to increase demand for 

water, although this will display itself differently 

in different areas. We estimate that the population of 

the WRW region will grow by 2.4 million by 2050.

Water companies have worked hard to mitigate the effects 

of a growing population on water demand by encouraging 

water efficiency and reducing leakage. As a region, we will be 

ambitious in our demand management plans, but there may be 

local areas that see overall increases in demand. Overall our 

initial projections suggest that household water use will reduce 

by 24 Ml/d by 2050 as per capita consumption reduces to 111 

litres per person per day by 2050. These projections are based 

on forecasts made for the 2019 WRMPs which, along with the 

other factors discussed here, will be reviewed and updated for 

the regional plan and next WRMPs to take account of the latest 

available evidence.

Types of new property (for example, houses or flats) will 

influence the volume of water needed, as will building 

standards. We will work with local authorities to account for 

local and regional growth aspirations including for new garden 

communities. We will also advocate ambitious water efficiency 

in new builds and encourage water needs to be considered at 

early stages of the planning process.

Economic growth
Our region already contains a dynamic and diverse set of 

businesses. Many of these have ambitions for growth, and 

local and national governments are working to support this. 

Businesses need secure foundations in which to flourish and 

a secure water supply is fundamental to this. Some sectors 

of the economy rely on public water supplies, while others 

abstract directly from the environment. Our regional plan will 

also account for significant local growth plans such as the 

Northern Powerhouse and Midlands Engine strategies.

When considering economic growth, we need to plan for the 

different ways this may have an effect on water supplies and 

how they are used. Some business use is similar to every day 

domestic usage, while others, such as the chemicals, paper 

and pulp industries, rely on a consistent water supply that 

if interrupted can stop production completely. Agricultural 

demand for irrigation water varies according to the season 

and the weather. We need to shape an understanding of these 

different needs to ensure sufficient water is available to support 

economic growth.

Water efficiency by businesses also plays a role in mitigating the 

growth in demand. Work carried out for the National Framework 

indicates that growth will increase non-public water supply 

abstraction by 41 Ml/d across our region by 2050. We estimate 

that overall non-household demands on the public water supply 

system will decrease by 29 Ml/d by 2050 as a result of efficiency 

in water use offsetting growth.

5. Strategic context  
and implications



Initial Resource Position March 2020 Page 15

Environmental considerations
Our region is home to a number of species and habitats that 

are important at both the national and international scale. 

For example, the Severn, Wye and Dee Estuary Special Areas 

of Conservation (SACs) and the lakes and riverine SACs in 

Cumbria11. These are important habitats that also bring 

recreation and tourism benefits to the region. Making sure we 

have the right flow and levels in the extensive waterbodies, 

is an essential part of supporting a healthy ecological 

environment, and ultimately encouraging natural resilience to 

drought. Water Resources West will take action to protect and 

improve these species and habitats. 

Over recent years, there have been significant programmes 

of changing abstractions to protect the environment. One 

example is Swindale Beck in the Lake District, where water is 

diverted into Haweswater Reservoir for public water supplies. 

Concerns have previously been identified about the impact 

of the downstream flow on the River Eden Special Area of 

Conservation. Improvements were made to provide adequate 

flow to the river downstream, to enable safe fish passage 

past the intake for fish migration and to provide adequate fish 

screening. A new licence was introduced in 2018, and together 

Figure 6 above. The 
Brecon Beacons Mega 
Catchment provides 
multiple benefits at a 
landscape scale.

Figure 5 below. Swindale abstraction point 
before and after £7m investment to provide 
environmental improvements.

11 Special Areas of Conservation (SACs) are internationally important areas for the protection of habitats and species. They are protected in the UK under the 
Conservation of Habitats and Species Regulations 2010.

12 The Wye and Usk Foundation highlights an interesting example of changes to public water supply and non-public water supply abstractions in the cross border 
catchments of the River Wye and the River Lugg https://www.wyeuskfoundation.org/usk-and-wye-abstraction-group-uwag

with other changes in the area, this reduced the amount of 

water available for public supplies by 18.6 Ml/d. This reduction 

was facilitated by reducing water demands. There are many 

other examples across the region including in the cross-border 

catchments12. The potential for future additional changes 

to improve the environment across the region needs to be 

considered. 

The WRW region includes many of the principal salmon rivers 

in England and Wales (The Leven, Eden, Ribble, Mersey, 

Dee, Severn, Trent and Wye, for example). Features that are 

important here are the seasonal variability in flows and the 

presence of natural gravels in the river beds to provide spawning 

habitat. Both of these features can be affected by abstraction.

The Environment Agency has identified a number of priority 

catchments across the country, where there are pressures  

from multiple abstractors and an environmental need. Two of 

these catchments are in our region: the River Wye and the  

Alt-Crossens.

Sandstone in central and north west England is an important 

source of groundwater, and it also interacts with surface water. 

There is a risk of increased groundwater abstraction reducing 

flows in local rivers, even if this water is currently licenced 

Water
Resources
West



Page 16 Initial Resource Position March 2020

for use. We will work to ensure the volumes of water 

taken from our groundwater is at sustainable levels, now 

and into the future. This will support the ecology of the 

connected rivers and also ensure the resilience of the 

groundwater for secure water supplies in future drought 

events

Climate change also affects ecosystems and there will be 

important decisions to be made over the long term as to how 

we adapt to a changing environment. Changes to land use 

can affect the storage of carbon and water in the uplands and 

the quality of water flowing into rivers and reservoirs. Large 

scale catchment management, working with farmers and 

other landowners can bring multiple benefits, for example in 

the Brecon Beacons Mega Catchment. Enhancing our natural 

capital – the water, soil and ecosystems that support all forms 

of life – will be fundamental to ensuring growth and wellbeing in 

a changing climate.

Our initial estimates include the loss of 145 Ml/d of water 

availability to provide environmental improvements, but 

our ambitions could lead to us freeing up more water for 

environmental benefits.

Amenity and recreation
Waterbodies within the WRW region have a long history of use 

for recreation and they are an important amenity. The active 

use of the water includes various forms of boating, canoeing 

and swimming. Angling is a very popular sport, bringing 

considerable revenue for private river owners and is an 

important business for some country estates. The enjoyment 

of water also comes from the use of riverside footpaths and 

cycle ways.

Amenity can be defined as “a useful or pleasant facility or 

service” which can include tangible or non-tangible benefits 

(such as pleasure or aesthetic appreciation).  Proximity of 

Waterbodies within  
the WRW region have 
 a long history of use 

for recreation  
and they are  

an important  
amenity. 

5. Strategic context  
and implications

There will be 
important decisions to 
be made over the long 
term as to how we 
adapt to a changing 
environment.

Figure 7. Local residents and the millions of people who visit each year 
enjoy the recreational opportunities, spectacular scenery and culture 
Windermere offers. It’s also an important source of water for region.
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13 Source: Lake District National Park figures for 2017 https://www.lakedistrict.gov.uk/learning/factstourism. 
14 Water Resources Long Term Planning Framework, Water UK, 2015; Water 2020: our regulatory approach for water and wastewater services in England and Wales 

Appendix 3 Tackling water scarcity – further evidence and analysis, Ofwat, May 2016; preparing for a drier future, National Infrastructure Commission, 2018.
15 https://www.ofwat.gov.uk/wp-content/uploads/2019/12/PR19-final-determinations-Strategic-regional-water-resource-solutions-appendix.pdf

premises to attractive water bodies often results in higher land 

values or house prices. The amenity value of waterbodies in the 

area is also a considerable driver for tourism within the region. 

For example, 19 million tourists visit the Lake District spending 

£1.4bn in a year13  (Figure 7).

Our plans need to be developed in the context of the impact they 

could have on recreation and amenity.

Water transfers
The potential to share water between different parts of the UK 

through water transfers must also be considered. A number 

of studies14 have shown that more interconnection of water 

supplies can bring benefits. The south and east of England is 

facing particularly acute pressures on its water resources over 

the coming decades. The north and west have been identified 

in studies as having potential sources of water for transfer 

to the south-east. Our major rivers and inland water ways 

help as they are a ‘blue green corridor’ for these transfers. 

New sources of water in our region are generally more cost 

effective than new sources in the south-east. Therefore, 

transfers bring opportunities for investment and associated 

benefits in the west. 

New transfers could be developed within the WRW region, or 

between WRW and other regions. Two major potential transfers 

have already been identified and are being considered in detail: 

the Severn-Thames Transfer and Grand Union Canal Scheme, 

together with a variety of options to provide the water for 

transfer. Ofwat has introduced a new process to allow these 

options to be investigated in more detail15 and this development 

work will be reflected in our plans. These options are part of a 

suite of different strategic options being explored to meet the 

needs of the south and east (see Figure 11 in Appendix C). We 

are currently exploring other transfer options, for example the 

potential to transfer water from the Wye to the Severn. Together 

the five regional plans will select the best options to meet each 

regions needs in a consistent way bringing mutual benefits.

When considering transfers, it is important for us to consider 

the risks and opportunities for the source areas as well as 

consideration of environmental net gain. Resilience should 

be protected and we need to consider, for example, the risks 

of droughts happening during periods when water is being 

transferred. Welsh Government policy is that water companies 

should only agree bulk supplies where they can demonstrate 

that it would not be detrimental to their customers or to the 

ecosystem of the catchment area and appointment area of the 

incumbent company from where it is taken.  Water is likely to be 

transferred through these schemes during relatively dry periods 

in the south-east. When the south-east is in drought, it is less 

likely that the north-west will also be in drought compared 

with other parts of England. However, we will work across the 

region and with other regions to ensure that supplies remain 

resilient across England and Wales and that levels of service to 

customers are protected.  

Two major 
potential 
transfers have 
already been 
identified: the 
Severn-Thames 
Transfer and 
Grand Union 
Canal Scheme.

Water
Resources
West

https://www.lakedistrict.gov.uk/learning/factstourism
https://www.ofwat.gov.uk/wp-content/uploads/2019/12/PR19-final-determinations-Strategic-regional-water-resource-solutions-appendix.pdf
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5. Strategic context  
and implications

Ambitions
We are an ambitious region. We are the birthplace of the 

Industrial Revolution and home of the UK’s first National Park. 

Our ambition is rooted in this tradition of progress: simply put, 

we want our water resources to be better in the future. 

As we have explored in the preceding pages, there are a number 

of different aspects to this and this is a region of great diversity 

and opportunity. The members of WRW are also working with 

others across the sector, to better understand the issues we 

face, for example through the UKWIR ‘Big questions’ initiative16. 

The narrative below reflects that this emerging work will 

continue to be built on.

At this early stage in the planning process, our ambitions are 

high level – and we would like your feedback to help shape 

them into clear measures and targets that reflect the range of 

interests across the region. This will support us in developing a 

plan which represents the best value for the WRW region.

Below we set out our ambitions for the WRW region.

16 https://ukwir.org/eng/big-questions-facing-uk-water-industry

Statement of ambition for the  
Water Resources West region

Sustainable  
water supplies, 
meeting wider  
societal needs  
for wellbeing

Water available  
to support  

economic growth 
across multiple  

sectors

Exploring water 
transfers to bring 

investment and 
multiple benefits  

to the region

Continued 
environmental 

improvement for 
sustainable water 

resources

Resilience to  
extreme droughts  

in a changing  
climate

Cost-effective  
plans, identified 

through innovation  
and co-operation, 
so solutions are 

affordable

Ambitious  
water demand 
management

https://ukwir.org/eng/big-questions-facing-uk-water-industry
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6. Our approach  
to planning

Our members are working 

together to build a long-term, 

multi-sector water resources 

plan to deliver the region’s 

ambitions. 

The plan will cover the period from 2025 to 2085, ensuring the 

right long-term focus. We will publish a final version of our 

regional plan in 2023, but there will be lots of opportunity for 

collaboration, consultation and consensus building before we 

get to that point.

As a group, we have some strong objectives that will help shape 

our approach to building a plan for the WRW region. We want to 

ensure the sustainability of water resources in these catchments 

while taking into account wider societal needs including things 

such as flood risk considerations, environmental improvement 

and cross-sector working. We aim to secure the long-term 

resilience of water supplies for all abstractors from the region’s 

catchments. We will do this by encouraging a co-ordinated 

approach across all abstractors from these catchments, to 

identify sustainable solutions. These solutions include water 

trading between catchments that may contribute to enhancing 

water resource resilience in both England and Wales. With this 

as a focus, we will look to secure resilience for the region in the 

most cost-effective way available.

Planning to 
secure water 

for everyone’s 
future

Water
Resources
West
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With Wales having a large involvement in our regional plans, 

we also want to ensure that any potential transfers that source 

water from Welsh catchments, demonstrate a benefit to 

Wales and the Welsh people, as well as contributing towards 

the wellbeing goals under the Welsh Government’s ‘Well-

being of Future Generations Act’. We aim to do this alongside 

complying with water company duties in Wales, stated under the 

Environment (Wales) Act.

Our plan will be shaped by the ambitions and priorities of 

the region, using consultations with both stakeholders and 

customers. This is an important stage in the process. The 

regional plan will also be prepared in accordance with guidance 

published by the Natural Resources Wales and the Environment 

Agency, including the National Framework.

We have developed a framework to build our plan as shown 

in Figure 8. We will produce our plan by integrating water 

resources planning activity carried out by our members. This 

will ensure that our regional plan is produced alongside the 

water companies’ 2023 WRMPs in a fully consistent way. The 

members will work to a common approach and base data.

Figure 8. Outline of Water Resources West’s framework for building its regional plan

The best way to plan for an uncertain future is to look at a 

range of different future scenarios. We will include a scenario 

approach in our plan development and will seek to align 

scenarios both within our region and with other regions. By 

taking account of the scenarios we will select a single preferred 

plan, with an identified set of options to meet the region’s future 

water resources needs until 2050. We will use our analysis to 

2085 to ensure that investments over this period are made in 

the context of longer-term trends, such as climate change, for 

example. We will able to identify at which points in the future the 

plan may need to adapt to changing circumstances.

A key aspect in developing such a plan is being clear on 

how decisions will be taken and evidence provided that such 

decisions reflect a variety of needs and aspirations. WRW is 

developing an approach to do this based on relevant guidance. 

The decision making will reflect the statutory duties of our 

members. 

Our decision-making method will take into account a number of 

costs and benefits and consider the interaction between water 

company zones, between public and non-public water supply 

needs, and between regions, to establish a best value plan for 

6. Our approach  
to planning

Co-ordinate regional planning

Programme

Timeframe

Set scenarios - Climate change etc

Set option definitions and metrics

Identify joint options

Set base assumptions for joint 
assets ie River Severn

Collate plan from zonal data

Overlay sectoral demands

Overlay environmental  
constraints

Iterate between zonal plans to 
allow regional/inter-regional 

optimisation

Output water availability for  
each scenario for input to  

National Framework

Accounting for policies in Wales

Sectoral plans/data
Assess abstraction demand and impact on  

PWS demand

Assess sustainability scenarios

Assess climate change impacts

Water company WRMPs
Defra/Welsh Government guiding principals

EA/NRW guidance

Prepare individual zonal plans aligned with regional  
planning assumptions

Regional plan
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the region.  Further explanation of the decision making method 

is provided in Appendix D, with a brief summary in the following 

paragraphs.

WRW members will develop a set of metrics to inform the 

decisions based on an understanding of the strategic context 

set out in Section 5 and feedback from consultation on this 

document. They will be designed to provide evidence to support 

the strategic choices that will be made. These choices will 

require trade-offs to be made between the different ambitions 

and the metrics will help us understand those trade-offs. The 

strategic choices and trade-offs will be presented in a set of 

alternative plans for consultation in 2022 before plans are 

finalised in 2023.

Environmental appraisals are integral to the decision-making 

methodology. Metrics will be selected to reflect environmental 

performance – for example, natural capital impacts based on 

relevant guidance. Plans will be assessed with respect to their 

performance under the appropriate environmental appraisals.

Potential transfers of water between regions will be an 

important consideration for our plan. We are working with 

the regulators and the other regions through the National 

Framework to develop a consistent approach to transfers. We 

will work to progress mutually beneficial opportunities. All five 

regions will share their draft plans in August 2021 to ensure 

alignment.

Throughout the process, WRW and its members will seek 

feedback from various consultations. This will help shape 

alternative plans to represent different strategic choices and 

ultimately lead to the selection of a preferred plan. The main 

consultation stages are set out below.

  

Figure 9 Main consultation 
stages as we develop our 
regional plan

Statement 
of need

February 
2020

Informal 
consultation

January  
2022

Draft plan

August  
2022

Final plan

September 
2023

• Confirmed options
• Confirmed 

strategy
• Confirmed plan

Consultation to:
• Gather views on the 

strategic choices
• Align with other 

regions

Consultation to:
• Get formal feedback 

on the detailed 
proposals

Consultation to:
• Generate options
• Gather input to 

ambition
• Gather views on 

methods

• Likely deficits in region
• Proposed methodology
• Potential ambitions

• Confirmed deficits
• Confirmed methods
• Proposed ambition
• Potential options
• Strategic choices

• Confirmed ambition
• Proposed options
• Proposed strategy 

and plans
• Alternative choices

Water
Resources
West
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We invite and encourage participants to answer the below questions with their 

thoughts, to help further development of the resource plan: 

1. Do you think we have we missed any key water users within the region? If so 

can you please provide details of these water users and the sectors they may 

be in?

2. Are there any further key challenges and opportunities we face in the region 

with regard to water resource availability that you believe we should consider?

3. We have set out our first thoughts on the environmental needs and ambition. 

What are the main areas of opportunity you think we could benefit from?

4. What are your views on how the region could or should use temporary 

approaches, such as drought permits, to managing continuous water 

availability in drought events?

5. This plan requires engagement across a wide range of stakeholders. What are 

your views on how best to achieve this and are there any key stakeholders you 

suggest the plan engages with? 

6. We have set out the initial options for managing water resources in the  

region. What are your suggestion on further options we could consider?

7. How to get involved

We welcome 
your feedback 
on our plans

WRW comprises representatives from 

various different abstractors who are 

working collaboratively together to build 

a strong plan to meet the region’s water 

needs. 

As a group, we welcome feedback and 

input from various different sources to 

ensure we consider all possibilities and 

develop the best possible plan for the 

region. If you would like to feed into our 

plan or have any comments on the above, 

please send them to us at:

waterresourceswest.co.uk/contact

If you would like to get involved in any 

of the options being explored within our 

regional plan, such as water transfers 

and sharing, new water sources and ways 

to reduce demand, or propose any new 

options, then please contact us at:

waterresourceswest.co.uk/contact

www.waterresourceswest.co.uk/contact
www.waterresourceswest.co.uk/contact
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A set of detailed tables setting out the supply/demand balances for each water resource zone in the region accompany this 

document. These relate to public water supply only and are based on the 2019 WRMPs of Dŵr Cymru Welsh Water, Severn Trent, 

South Staffs and United Utilities. These tables also include options that have been identified so far to meet these needs.

The tables can be found here: waterresourceswest.co.uk

The tables are structured as follows.

Appendix A
Supply/demand balance tables

Sheet name Description

Title page Water company water resource zones with key to cells to indicate data used or needed.

BL regional SDB summary
Baseline regional supply-demand balance at 2044- 2045 in Ml/d and 2079-2080 Ml/d 
indicating surpluses and deficits. 

FP regional SDB summary
Final planning regional public water supply demand balance at 2044- 2045 in Ml/d and 
2079-2080 Ml/d indicating surpluses and deficits.

Regional options
Indicative regional plan options. This is a consolidated list of all regional options listed 
in the resource zone tab.

Wider regional demands
Indicative non-public water supply abstraction and demand including resource zones, 
sector of water use, total licensed daily abstracted and WRGIS growth factors.

RZ1 – RZ24
Detailed supply demand information (based on 1:500 drought resilience) and options 
lists. There is one sheet for each water resource zone.

www.waterresourceswest.co.uk
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Appendix B
Glossary

Term Explanation

Adaptive plan
A plan which contains a flexible set of options that can change (adapt) as future uncertainties are 
resolved. The decision point for changing the options is identified in the adaptive plan. 

Abstractors An entity who removes water from any source, either permanently or temporarily.

Environmental NGO’s
Environmental non-governmental organisations in the field of environmentalism. These organizations 
operate both locally and internationally, which makes them play an important role in dealing with 
different kinds of environmental issues that are happening in the contemporary world.

Groundwater Water held underground in the soil or in pores in crevices in rock

Headroom

Available headroom is the difference between water available for use, including imported water, 
(WAFU)  and demand at any given point in time. By understanding risks and uncertainties in demand 
and water availability water companies can set a target headroom. This ensures there is a buffer 
between water available and the expected demand to protect water users from these risks.

Hydrology
The scientific study of the movement, distribution and management of water including the water cycle, 
water resources and environmental watershed sustainability

Megalitre One million litres

Ml/d Megalitres per day

National Framework

The Environment Agency is leading the development of a new National Framework for water 
resources. This will develop and present agreed evidence on water deficits which will inform 
specific expectations and set clear challenges to the industry in advance of the next water resource 
management plans.

Non-PWS
Non-public water supply e.g. water supplies not feeding off of the mains water network, commonly 
found in agricultural businesses etc.

PR19
Price review at 2019 to determine water prices, water company investment plans and service levels for 
the period 2020-25.

SAC
Special area of conservation. SACs are internationally important areas for the protection of habitats 
and species. They are protected in the UK under the Conservation of Habitats and Species Regulations 
2010.

Supply-demand balance

This is how we compare the amount of water that is available now and at various points in the future, 
to the amount of water that will be required by water company customers. We need to calculate this 
balance to determine if we need to implement demand-management measures and if new water 
sources need to be found for the future. The difference between water available for use (including 
imported water) and demand at any given point in time (c.f. available headroom).

United Kingdom Water 
Industry Research 
(UKWIR)

A research organisation jointly funded by all UK water and wastewater service suppliers.

Water Resource Zone 
(WRZ)

A water resource zone is the largest area of a water company’s supply system where all customers 
have the same supply risk. It is the largest self-contained area for managing water supply and demand

Water Available For Use 
(WAFU)

The value of Ml/d calculated by the deduction from deployable output of allowable outages and 
planning allowances in a resource zone.

Water Resources 
Management Plan 
(WRMP) 

Identifies if there is expected to be a deficit in the availability of public water supplies compared 
to demand, resulting in the need for new sources of water. The assessment takes climate change 
impacts in to account. The WRMP identifies the preferred solutions for dealing with any deficits, which 
are then funded through the AMP process. A new WRMP is published by each water company once 
every 5 years.
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Figure 10. Map showing the location of water company water resource 
zones within Water Resources West

Appendix C
Supporting information

Table 3. Summary of likely resource needs for all the water resource 
zones for public water supply in WRW’s region after the implementation 
of WRMP19 preferred plans and under a 1 in 500 resilience standard. 
Key: “-” represents sufficient water available in the baseline.

Company Zone

Summary of 
additional likely 
resource needs 
after WRMP19 
final plans (Ml/d)

2020 2035 2050

Dŵr Cymru  
Welsh Water

Alwen Dee - - -

Hereford - - -

Pilleth - - -

Ross on Wye - - -

SEWCUS - - -

Vowchuch - - -

Whitbourne - - -

Severn Trent Water

Bishops Castle - - -

Kinsall - - -

Mardy 4 - -

Ruyton - - -

Whitchurch and 
Wem

- - -

Chester - - -

Stafford - - -

Forest and Stroud - - -

Wolverhampton - - -

Shelton - - -

North Staffs - - -

Strategic Grid 8 - 3

South Staffs Water South Staffs - - -

United Utilities

Barepot - - -

UU Strategic - - -

Carlisle - - -

North Eden - - -

Total 13 - 3
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Appendix C
Supporting information

Figure 11. Strategic regional water resource solutions being considered to meet water needs in the South and East through Ofwat’s new 
regulatory process17.

17 https://www.ofwat.gov.uk/wp-content/uploads/2019/12/PR19-final-determinations-Strategic-regional-water-resource-solutions-appendix.pdf

https://www.ofwat.gov.uk/wp-content/uploads/2019/12/PR19-final-determinations-Strategic-regional-water-resource-solutions-appendix.pdf
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Appendix D
Decision making

A key aspect in developing a strategic plan such as our regional 

plan is being clear on how decisions will be taken and evidence 

provided that such decisions reflect a variety of needs and 

aspirations. WRW is developing an approach to do this based 

on 2016 UK Water Industry Research (UKWIR) guidance18 which 

provides a framework to select and implement an appropriate 

decision-making method to ensure a resilient and robust plan 

is selected. Our decision-making method will take into account 

a number of costs and benefits and consider the interaction 

between water company zones, between public and non-public 

water supply needs, and between regions, to establish a best 

value plan for the region.  

The decision-making method will consider a set of strategic 

choices. Each strategic choice represents a significant decision 

to be taken in developing the plan. They might be specific to a 

company or water resource zone, or to the region as a whole. 

An example might be, “Should we reduce our reliance on 

drought permits from 1 in X years to 1 in Y years?” or “Should 

we adopt a more expensive set of options to deliver more 

environmental benefit?” The strategic choices will be formed 

from an understanding of the strategic context, our ambitions 

and feedback from consultation on this document. 

We will produce alternative plans, which represent different 

selections of the strategic choices. This will help us to 

understand the trade-offs between the different choices we 

make, prioritising different ambitions. These choices will 

be made following consultation feedback and informed by 

supporting analysis (for example, cost-benefit analysis) and 

government policy to select the preferred plan. 

We will also use ‘What-if’ scenarios to test the preferred and 

alternative plans. They will be used to explore what would 

happen if one of these plans was adopted and the future was 

different to that assumed in the planning assumptions. For 

example, if population growth or the impacts of climate change 

were higher or more severe than forecast. It may also include 

external dependences, such as if the need for a new water 

transfer cannot be confirmed now but is confirmed in the 

future?

We could use the ‘what if’ scenarios to make the preferred 

plan an adaptive one. In this case, there would be a single 

preferred plan, which will be delivered assuming the planning 

assumptions remain valid. However, there would also be 

decision points at which the plan could change. In such a plan 

the decision criteria and the different options that would be 

taken forwards after the decision point would be stated. 

The tool we use to develop the plan through these various 

stages of development must offer the flexibility to incorporate 

wider water needs, environmental improvements, resilience to 

events other than drought and well-being goals in an explicit 

way. Multi-criteria analysis (MCA) is designed to accommodate 

a range of objectives into the decision making. It can be used 

to explicitly explore the trade-offs between different candidate 

plans (for example, more environmental improvement versus 

more resilience versus lower cost).

We plan to use a form of MCA as a core common methodology 

applied to water resource zones across the region. We will 

select appropriate measurable criteria (metrics) to cover our 

regional planning objectives – for example, wider water needs, 

environmental improvements, resilience to events other than 

drought and wellbeing goals. WRW members will develop the 

metrics based on an understanding of the strategic context 

and feedback from consultation on this document. They will be 

designed to provide evidence to support the strategic choices.

Environmental appraisals are integral to the decision-making 

methodology. Metrics will be selected to reflect environmental 

performance – for example, natural capital impacts based on 

relevant guidance. Alternative plans will be appraised with 

respect to their performance under a Strategic Environmental 

Assessment (SEA), Habitats Regulations Assessment (HRA), 

Water Framework Directive (WFD) assessment and Invasive 

Non Native Species (INNS) assessment.  This will include 

considerations for the sustainable management of natural 

resources under the Environment (Wales) Act 2016 for sites 

within Wales.

Throughout the process, WRW and its members will seek 

feedback from various consultations. This will help shape 

alternative plans to represent different strategic choices and 

ultimately lead to the selection of a preferred plan.

18 WRMP 2019 Methods – Decision Making Process: Guidance (16/WR/02/10), UKWIR, 2016
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