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Executive Summary 
Water Resources South East (WRSE) is developing a multi-sector, regional resilience plan 

to secure water supplies for the South East until 2100. 

 
We have prepared method statements setting out the processes and procedures we will 

follow when preparing all the technical elements for our regional resilience plan. We are 

consulting on these early in the plan preparation process to ensure that our methods are 

transparent and, as far as possible, reflect the views and requirements of customers and 

stakeholders. 

 
Figure ES1 illustrates how this environmental assessment method statement will 

contribute to the preparation process for the regional resilience plan. 

 
This method statement sets out the approach to how environmental impacts and 

benefits will be evaluated and used to inform an environmentally compliant and best 

value regional plan. The approach outlined within the method statement is also designed 

so it can be undertaken at the scale of the regional plan but then also applied to 

individual water company water resources management plans. 

 
A separate method statement sets out how the regional plan will achieve environmental 

enhancements in the long term (our environmental ambition) for the benefit of 

everyone. 
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Figure ES1: Overview of the method statements and their role in the development of the WRSE regional 
resilience plan 
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1 Method Statement 

Background and purpose of statement 
1.1 The Water Resources South East (WRSE) group is developing a regional resilience plan for the South East 

of England which will set out the long term water needs for the region and the interventions required to 
ŀŘŘǊŜǎǎ ǘƘŜǎŜ ƴŜŜŘǎΦ ¢ƘŜ ƴŜŜŘ ŦƻǊ ǊŜƎƛƻƴŀƭ Ǉƭŀƴǎ ƛǎ ǎŜǘ ƻǳǘ ƛƴ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅΩǎ ²ŀǘŜǊ wŜǎƻǳǊŎŜǎ 
National Framework which explores the long-term needs of all sectors that depend on a secure supply of 
water. We have produced a series of method statements to explain the approach we are taking to 
develop the regional plan. 

 

1.2 This environmental assessment method statement describes the approach to be taken to assess 
environmental effects in the development of the Water Resources South East (WRSE) Regional Plan. The 
approach to environmental assessment is closely linked to two other environmental work streams in the 
WRSE work programme which are key to the development of the regional plan as shown in Figure 1 
below ς the environmental ambition and environmental engagement work streams - these are covered in 
more detail in a separate WRSE environmental ambition method statement. 

 

Development of methodology 
1.3 Previously environmental evaluation has predominantly been undertaken through the Strategic 

Environmental Assessment (SEA) process both at the level of individual water company water resources 
management plans (WRMPs) and through a combined and cumulative assessment undertaken on the 
regional plan. In addition Water Framework Directive (WFD) assessments and Habitats Regulation 
Assessments (HRA), where necessary, have been undertaken by water companies as part of their options 
appraisal and selection processes for their plans and to ensure compliance with environmental legislation. 

 
1.4 It was recognised that the development of an integrated resilience plan for the South East to meet the 

requirements of the 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅΩǎ ²ŀǘŜǊ wŜǎƻǳǊŎŜǎ bŀǘƛƻƴŀƭ CǊŀƳŜǿƻǊƪ would need to be 
informed through a bespoke environmental assessment approach that identifies both environmental 
impacts and opportunities. Recent government and regulatory publications have made it clear that 
companies are expected to maximise the wider social and environmental values delivered through 
provision of their services and therefore the approach needs to identify the opportunities afforded in this 
area through different alternative strategies. 

 
1.5 Initially a scoping study WRSE Environmental Appraisal Framework Scoping Report was commissioned by 

WRSE to review best practice in terms of understanding of SEA, Ecosystem Services and Natural Capital 
assessments in order to propose an initial environmental assessment framework. A review of available 
mechanisms for evaluating environmental and social value using literature searches was undertaken and 
in total 29 tools and approaches to environmental appraisal and valuation were reviewed. In addition, 13 
organisations were interviewed to gather views on existing approaches and options for a newframework 

https://www.wrse.org.uk/library
https://www.gov.uk/government/publications/meeting-our-future-water-needs-a-national-framework-for-water-resources
https://www.wrse.org.uk/library
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approach. The proposed framework was a step towards meeting stakeholder expectations, building on 
existing approaches but it presented challenges in terms of how it could be automated for the scale of 
assessment needed for the whole of the South East. Whilst the scoping study was being finalised in early 
2020 new draft guidance emerged from the Environment Agency which also needed to be considered 
(see section 1.8 below). 

 

1.6 It has become increasingly clear that an innovative and leading-edge environmental assessment approach 
is required given the emerging regulatory guidance and the significant water resources infrastructure that 
will be required to address the supply demand deficit in the region as set out in our publication Future 
water resource requirements for South East England (March 2020). The approach needs to be applied at a 
regional level but should also be flexible enough to be implemented at a sub-regional level. This will 
involve providing a common source of readily accessible data that all water companies can use to support 
their planning. The focus of the current phase of works is to develop a consistent approach for 
environmental assessment which incorporates environmental valuation techniques such as Biodiversity 
Net Gain (BNG), Natural Capital (NC) and ecosystem services assessment. The aim is to apply this across 
WRSE water companies so that wider environmental and social impacts and benefits can be consistently 
accounted for across the regional options in determining a best value resilient regional plan. In addition, it 
will incorporate climate change resilience through modelling of options. 

 

Figure 1: WRSE environmental workstreams 
 
 
 

Environmental 
Assessment 

ω This workstream develops and 
applies a consistent approach 
for determining the 
environmental impact of the 
schemes and the plan on the 
environment 

Environmental Ambition 

ω This workstream develops an 
approach for assessing the 
range of environmental 
sustainability reductions that 
could be required in the future 

 
 

Environmental 
Engagement 

ω This workstream creates a 
shared understanding of the 
current and future pressures 
on the environment and co- 
creates a range of potential 
solutions that will go in to the 
regional plan. 

 
 
 
 
 

 

1.7 WRSE subsequently commissioned the development of a new integrated environmental appraisal process 
to provide a consistent framework for environmental assessments for WRMP24. The method outlined in 

https://www.wrse.org.uk/media/anbhm2cb/wrse-future-water-resource-requirements-march-2020-3.pdf
https://www.wrse.org.uk/media/anbhm2cb/wrse-future-water-resource-requirements-march-2020-3.pdf
https://www.wrse.org.uk/media/anbhm2cb/wrse-future-water-resource-requirements-march-2020-3.pdf
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the WRSE Regional Plan Environmental Assessment Methodology Guidance (June 2020) has been 
developed taking into account the new guidance from the Environment Agency and uses an integrated 
approach covering: 

 
¶ Strategic Environmental Assessment (SEA) 

¶ Habitats Regulations Assessment (HRA) 

¶ Water Framework Directive (WFD) Assessment 

¶ Natural Capital (NC) Assessment 

¶ Biodiversity Net Gain (BNG) 

 
1.8 The proposed environmental assessment process takes into account the following new and emerging 

guidance for water resources planning: 

 
¶ Water Resources Planning Guideline (WRPG): Working version for WRMP24 (version 4.2) 

(Environment Agency, Natural Resources Wales, Ofwat) 

¶ A Green Future: Our 25 Year Plan to Improve the Environment, DEFRA 

 
1.9 A review of the environmental and natural capital elements of the new water resources planning 

guidance (section 1.8) and its alignment to the proposed environmental assessment approach for the 
WRSE Regional Plan has been undertaken and is presented in the Technical Note Review of Draft WRPG ς 
Environmental and Natural Capital Review (May 2020). 

 

1.10 A series of GIS tools for the environmental and ecosystem services assessments of the regional plan are 
being developed. The aim of these tools is to enable a more consistent and complex assessment of the 
individual options, improve the consistency between environmental assessment methods used by 
individual companies and provide a strong platform for WRSE to build on in the future. The GIS system 
will be designed around existing ESRI applications and software such as ARCGIS dashboard and ARC 
online. The GIS system development will focus on three specific areas: 

 

a. Enabling the environmental assessment and associated valuation of a large number of options quickly 
and accurately to meet the programme requirement. This will also reduce the work needed by 
individual water companies when undertaking their own WRMP assessments. 

b. The visualisation and analysis of individual option environmental impacts and the combined impact of 
the overall regional plan with the incorporation of climate change scenarios. This information will also 
inform the cumulative assessments of individual WRMP assessments. 

c. Improved consistency across the individual assessment workstreams and between the water 
ŎƻƳǇŀƴƛŜǎΩ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀǎǎŜǎǎƳŜƴǘ ǘŜŎƘƴƛǉǳŜǎ ŀƴŘ ǇǊƻǾƛŘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǾŀƭǳŜǎ ǘƘŀǘ Ŏŀƴ ōŜ ǳǎŜŘ 
when undertaking options appraisal. Thereby integrating the two processes. 

https://www.wrse.org.uk/library
https://www.gov.uk/government/consultations/water-resources-planning-guideline-proposed-update
https://www.gov.uk/government/consultations/water-resources-planning-guideline-proposed-update
https://www.gov.uk/government/consultations/water-resources-planning-guideline-proposed-update
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/693158/25-year-environment-plan.pdf
https://www.wrse.org.uk/library
https://www.wrse.org.uk/library
https://www.wrse.org.uk/library
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1.11 The approach to the environmental assessment methodology is presented in Figure 2 and is aligned to the 
new draft guidance from the Environment Agency. The figure shows the key interactions between the 
environmental appraisal and the options decision-making and plan development as part of an integrated 
and iterative process. 

 

1.12 It is anticipated that the environmental assessment methodology will be used as a framework for water 
companies when undertaking their WRMP24 statutory environmental appraisals. A large amount of the 
supporting information required for WRMP24 will be produced as part of the regional plan environmental 
assessments which will be available for use by the individual water companies. Figure 3 shows the 
interactions and information that will be available from the regional plan environmental assessment to 
support the water company WRMP24 development process. The approach aims to reduce the amount of 
work individual water companies need to undertake during WRMP24, streamline the environmental 
assessment process, and ensure consistency across water company environmental assessments. Further 
information is included within the roles and responsibilities section below. 

 

Summary of proposed methodology 
1.13 The WRSE Regional Plan Environmental Assessment Methodology Guidance sets out the approach in 

more detail and should be read in conjunction with this methodology statement. The aforementioned 
guidance sets out the process as three steps covered as separate chapters: 

 
¶ Stage 1 ς Scoping 

¶ Stage 2 ς Assessment 

¶ Stage 3 ς Reporting and consultation 

 
These steps build upon the established statutory SEA process by incorporating HRA, WFD assessments, 
Natural Capital assessments and Biodiversity Net Gain, whilst ensuring the formal requirements for an 
SEA are also met. 

 
1.14 The scoping stage will include the review of all International, European, national, regional and local 

policies on the environment and sustainable development. The purpose of the plans and programme 
review is to ensure the WRSE environmental assessment supports wider environmental policy and 
objectives and legislation. A database of reviewed plans and legislation will be kept divided into policy 
level (e.g. International, national, local) and environmental topic (e.g. biodiversity, human health) and will 
be used primarily for WRSE however, it is anticipated that it could also be used by individual water 
companies for their WRMP24 SEA to streamline the plans and programme review process. 

https://www.wrse.org.uk/library
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Figure 2: Environmental assessment approach 

 

 
 

1.15 Stage 1 scoping will also include the collection of the baseline information that is required by Schedule 2 
(2) of the SEA regulations. This will be captured in an environmental database, with the spatial 
information held in an ESRI ArcGIS Environmental Database. The environmental database will include data 
required for the SEA, HRA and WFD assessments and any other data files required for other aspects of the 
assessment. The database is being developed for WRSE for the Regional Plan, however, it is anticipated 
that individual water companies will be able to use the database for their WRMP24 assessments and add 
additional local level data if required. 
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Figure 3 Relationship between WRSE and WRMP environmental appraisal processes 
 



Method Statement: Environmental Assessment 
Consultation Version July 2020 Page 9 

 

 

 
 
 

1.16 The methodology recognises the importance of an evolving baseline without the implementation of the 
Regional Plan (as required by the SEA Directive and Regulations) and due to the long timescale of the 
Regional Plan period the baseline is likely to change, therefore, the future effects of the plan may change 
as well. One or two future time slices will be considered to cover the length of the plan period. These time 
slices will be agreed with WRSE and information such as climate projections and growth forecasts can be 
included to look at effects on the baseline. 

 

1.17 It is proposed that an overarching set of SEA objectives are developed for WRSE. These will be linked to 
the SEA Directive topics and key priorities for WRSE and informed by the review of the six water 
ŎƻƳǇŀƴƛŜǎΩ {9! ƻōƧŜŎǘƛǾŜǎΦ ¢ƘŜǎŜ ƻǾŜǊŀǊŎƘƛƴƎ ƻōƧŜŎǘƛǾŜǎ ǿƛƭƭ ōŜ ǳǎŜŘ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ²w{9 ǊŜƎƛƻƴŀƭ Ǉƭŀƴ 
using the environmental datasets. The overarching objectives could then be used as a framework for 
WRMP24 with sub-objectives chosen by each water company to reflect the issues and priorities in their 
areas. 

 

1.18 A two-stage options assessment process is planned to comprise: 
 

a. A high-level environmental screening assessment 

b. Detailed assessment (including SEA, HRA, WFD, NC, BNG) 
 

1.19 The high-level screening will be undertaken on the constrained list of options provided by the water 
companies. The purpose of the screening will be to act as a validation for the unconstrained list screening 
that water companies have undertaken to ensure environmentally damaging options are not considered 
further and to flag options with high environmental risk, that can still be considered, but where mitigation 
will be needed. 

 
1.20 The detailed assessment will include the SEA, HRA, WFD, NC and BNG assessments. The SEA objectives on 

biodiversity, flora and fauna, and on water will be informed by the results of the HRA and WFD 
assessments, and an environmental metric covering all three will be developed to feed into options 
decision-making. 

 
1.21 The detailed assessment will be carried out on the options uploaded by the water companies in 

September 2020. Details of embedded mitigation will be included in the upload details and the detailed 
assessment will be based on this information. The methodology recognises that not all options will be 
developed to include mitigation which could lead to biases when translating results into metrics. 
Therefore, following the detailed assessment, the mitigation identified will be fed back to water 
companies to review and update their options for the March 2021 upload period. 

 
1.22 The WRSE Regional Plan Environmental Assessment Methodology Guidance explains how the multi- 

criteria optimisation approach set out in the new Environment Agency guidance reflects the proposed 
approach for WRSE, where the outcomes of the environmental assessments are translated into metrics to 
feed into the multi-criteria optimisation for options selection and the programme appraisal. The results of 
the assessments will be translated into the following metrics in line with the new Environment Agency 
guidance: 

https://www.wrse.org.uk/library
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¶ SEA metrics ς one for positive effects and one for negative effects 

¶ BNG metric 

¶ Natural Capital metric 
 

There will also be a need to include latest Environment Agency guidance on chalk rivers and invasive 
species. 

 

1.23 A proof of concept (PoC) assessment of the environmental assessment methodology has been undertaken 
on four different types of options to demonstrate its applicability. The WRSE Proof of Environmental 
Assessment Concept Overview Document (June 2020) report shows how each of the five environmental 
assessment approaches have been applied to the four options. The assessment has successfully 
demonstrated how the approach can be applied and has made some recommendations for improving the 
approach which are currently under review. 

 

Roles and responsibilities 
1.24 The WRSE Programme Management Board (PMB) has nominated technical leads for each work stream 

which makes up the programme of work to develop the regional resilience plan. The PMB technical lead 
for the environmental aspects of the plan is responsible for ensuring the work stream delivers against the 
regional plan work programme. The PMB technical lead is also responsible for ensuring PMB is kept 
informed of progress through liaison with the programme manager (section 1.25) and the WRSE PMB 
environment subgroup (section 1.26). 

 
1.25 A programme manager for the environment work stream has been appointed to manage the various tasks 

within the work stream and ensure it is integrated with other work streams within the overall regional 
plan work programme. The programme manager will liaise directly with suppliers who are delivering each 
task in the work stream. 

 

1.26 A WRSE PMB environment subgroup has been formed to report to the WRSE PMB via the WRSE PMB 
environment technical lead (section 1.24). This subgroup consists of environmental specialists and 
managers in each water company and the Environment Agency to ensure environmental technical 
specialists are contributing their expertise to the development and application of the environmental 
assessment approach. 

 

1.27 In order to support the environmental assessment aspects of the regional plan and their own water 
resources management plans, water companies will be responsible for: 

 

a. Collection, analysis and presentation of locally relevant plans and programmes to supplement the 

WRSE plans and programmes database; 

b. Collection, analysis and presentation of local baseline information to supplement the environmental 

datasets defined under the SEA topics; 

https://www.wrse.org.uk/library
https://www.wrse.org.uk/library
https://www.wrse.org.uk/library
https://www.wrse.org.uk/library
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c. Identify, develop and/or select local relevant assessment sub-objectives to provide a tailored 

assessment; 

d. Complete a SEA Scoping Report for consultation on the scope of the SEA for the WRMP24; 

e. Complete a separate HRA assessment of the WRMP24, as it will be the responsibility of the water 

company, as the plan author, to ensure Habitat Regulation requirements have been met, when 

publishing the final plan; 

f. Complete a separate WFD assessment of the WRMP24, as it will be the responsibility of the water 

company, as the plan author, to ensure WFD requirements have been met, when publishing the final 

plan; 

g. Complete a separate NCA of the WRMP24 options, in order to meet the requirements of the EA 

guidance. 

 

Timeline and outputs 
1.28 The proposed key milestones in the environmental assessment approach are set out below and Figure 4 

shows the interaction between key activities and outputs from each of the environmentwork streams. 

 
¶ Milestone 1: End August 2020 ς Submission of scoping report for consultation period. 

¶ Milestone 2: End of 2020 - Options full environmental assessments completed and option metrics 

ready for upload to investment model for the test run in January 2021. Mitigation from assessments 

fed back to water companies. 

¶ Milestone 3: March 2021 ς Second upload of options information by water companies. Review of 

assessment scoring and translation of results into final metrics for the investment model. 

¶ Milestone 4: April ς July 2021 ς Programme appraisal. This is dependent on the timing of the outputs 

of the investment model. The programmes of options from the investment model will be needed to 

undertake the environmental programme appraisal. Following this the chosen best value plan will 

undergo assessment. 

¶ Milestone 5: November 2021 - Environmental Report submission for consultation period 

¶ Milestone 6: June 2022 ς Finalise Environmental Report 

¶ Milestone 7: August 2022 - SEA Post-Adoption Statement 
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Figure 4: Environmental workstreams ς activities and outputs 
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2 Summary 
2.1 This method statement describes the approach to be taken to assess environmental effects in the 

development of the regional plan. The approach to environmental assessment is closely linked to two 
other environmental work streams in the WRSE work programme which are key to the development of 
the regional plan ς the environmental ambition and environmental engagement work streams. 

 
2.2 The approach outlined in this method statement has been developed to meet the specific requirements 

of emerging guidance for WRMP24 and to ensure that a consistent approach can be applied at the scale 
of the regional plan as well as individual company WRMPs. This method statement summarises the WRSE 
Regional Plan Environmental Assessment Methodology Guidance (June 2020) which takes into account 
the new guidance from the Environment Agency and uses an integrated approach covering Strategic 
Environmental Assessment (SEA), Habitats Regulations Assessment (HRA), Water Framework Directive 
(WFD) Assessment, Natural Capital (NC) Assessment and Biodiversity Net Gain (BNG). 

 
2.3 This method statement should be read in conjunction with the WRSE environmental ambition method 

statement which considers the long term aims for enhancing the environment and the WRSE options 
appraisal method statement given the important role of environmental assessment on options appraisal 
and the selection of a best value resilience plan. 

https://www.wrse.org.uk/library
https://www.wrse.org.uk/library
https://www.wrse.org.uk/library
https://www.wrse.org.uk/library
https://www.wrse.org.uk/library
https://www.wrse.org.uk/library
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3 Next steps 
3.1 We are consulting on this method statement from 1st August 2020 to 30th October 2020. Details of how 

you can make comments can be found here ς (consultation website). 
 

3.2 We will take into account the comments we receive during this consultation process, in updating the 
Method Statement. Alongside this, the Environment Agency will shortly be publishing its Water Resource 
Planning Guidelines (WRPG) on the preparation of regional resilience plans. We may need to update 
parts of our method statements in response to the WRPG. We have included a checklist in Appendix 1 of 
this method statement which we will use to check that our proposed methods are in line with guidance 
where applicable. 

 

3.3 If any other relevant guidance notes or policies are issued then we will review the relevant method 
statement(s) and see if they need to be updated. 

 
3.4 When we have finalised our Method Statement, we will ensure that we explain any changes wehave 

made and publish an updated Method Statement on our website. 

https://wrse.uk.engagementhq.com/
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Appendix 1 Checklist of consistency 
with the Environment Agency 

WRMP24 Checklist 
The Environment Agency published its WRPG on XXXXXX 2020, including the WRMP24 Checklist. The following 

ǘŀōƭŜ ƛŘŜƴǘƛŦƛŜǎ ǘƘŜ ǊŜƭŜǾŀƴǘ ǇŀǊǘǎ ƻŦ ǘƘŜ ŎƘŜŎƪƭƛǎǘ ǊŜƭŀǘƛƴƎ ǘƻ ǘƘƛǎ aŜǘƘƻŘ {ǘŀǘŜƳŜƴǘΣ ŀƴŘ ǇǊƻǾƛŘŜǎ ²w{9Ωǎ 

assessment of its consistency with the requirements in the Checklist. 
 
 
 

 

No. 
Action or 
approach 

 

Method Statement ref: 
WRSE assessment 
of consistency 

    

    

    

    

    



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Method Statement: 
Environmental 
Assessment 
Post-consultation version 
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Executive Summary 
Water Resources South East (WRSE) is developing a multi-sector, regional resilience plan 

to secure water supplies for the South East until 2100. 

 
We have prepared Method Statements setting out the processes and procedures we will 

follow when preparing all the technical elements for our regional resilience plan. We 

have consulted on these during the plan preparation process to ensure that our methods 

are transparent and, as far as possible, reflect the views and requirements of customers 

and stakeholders. 

 
Figure ES1 illustrates how this environmental assessment Method Statement will 

contribute to the preparation process for the regional resilience plan. 

 
This Method Statement sets out the approach to how environmental impacts and 

benefits will be evaluated and used to inform an environmentally compliant and best 

value regional plan. The approach outlined within the Method Statement is also designed 

so it can be undertaken at the scale of the regional plan but then also applied to 

individual water company water resources management plans. 

 
A separate Method Statement sets out how the regional plan will achieve environmental 

enhancements in the long term (our environmental ambition incorporating 

environmental destination scenarios) for the benefit of everyone. 

 
A separate environmental scoping report for the Strategic Environmental Assessment has 

been produced and consulted upon. This provides in detail the processes that will be 

undertaken during the assessment period. The Scoping Report (consultation version) is 

available at the WRSE website document library. 

https://www.wrse.org.uk/media/51vdwyw0/wrse-regional-plan-strategic-environmental-assessment-scoping-report.pdf
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Figure ES1: Overview of the Method Statements and their role in the development of the WRSE regional 
resilience plan 
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1 Method Statement 

Background and purpose of statement 
1.1 The Water Resources South East (WRSE) group is developing a regional resilience plan for the South East of 

England which will set out the long-term water needs for the region and the interventions required to 
ŀŘŘǊŜǎǎ ǘƘŜǎŜ ƴŜŜŘǎΦ ¢ƘŜ ƴŜŜŘ ŦƻǊ ǊŜƎƛƻƴŀƭ Ǉƭŀƴǎ ƛǎ ǎŜǘ ƻǳǘ ƛƴ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅΩǎ ²ŀǘŜǊ wŜǎƻǳǊŎŜǎ 
National Framework which explores the long-term needs of all sectors that depend on a secure supply of 
water. We have produced a series of Method Statements to explain the approach we are taking to develop 
the regional plan. 

 
1.2 This Method Statement describes the approach to be taken to assess environmental effects in the 

development of the WRSE Regional Plan. The approach to environmental assessment is closely linked to 
two other environmental work streams in the WRSE work programme which are key to the development of 
the regional plan as shown in Figure 1 below; the environmental ambition and environmental engagement 
work streams - these are covered in more detail in Method Statement 1333 WRSE Environmental 
Ambition. 

 

Figure 1: WRSE environmental workstreams 
 
 
 

Environmental 
Assessment 

ω This workstream develops and 
applies a consistent approach 
for determining the 
environmental impact of the 
schemes and the plan on the 
environment 

Environmental Ambition 

ω This workstream develops an 
approach for assessing the 
range of environmental 
sustainability reductions that 
could be required in the future 

 
 

Environmental 
Engagement 

ω This workstream creates a 
shared understanding of the 
current and future pressures 
on the environment and co- 
creates a range of potential 
solutions that will go in to the 
regional plan. 
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Development of methodology 
1.3 Previously, environmental evaluation has predominantly been undertaken through the Strategic 

Environmental Assessment (SEA) process both at the level of individual water company water resources 
management plans (WRMPs) and through a combined and cumulative assessment undertaken on the 
regional plan. In addition, Water Framework Directive (WFD) assessments and Habitats Regulation 
Assessments (HRA), where necessary, have been undertaken by water companies as part of their options 
appraisal and selection processes for their plans and to ensure compliance with environmental legislation. 

 

1.4 It was recognised that the development of an integrated resilience plan for the South East to meet the 
requirements of the 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅΩǎ ²ŀǘŜǊ wŜǎƻǳǊŎŜǎ bŀǘƛƻƴŀƭ CǊŀƳŜǿƻǊƪ would need to be 
informed through a bespoke environmental assessment approach that identifies both environmental 
impacts and opportunities. Recent government and regulatory publications have made it clear that 
companies are expected to maximise the wider social and environmental values delivered through 
provision of their services and therefore the approach needs to identify the opportunities afforded in this 
area through different alternative strategies. 

 

1.5 A scoping study was initially commissioned by WRSE (WRSE Strategic Environmental Assessment Scoping 
Report) to review best practice in terms of understanding of SEA, Ecosystem Services and Natural Capital 
assessments in order to propose an initial environmental assessment framework. A review of available 
mechanisms for evaluating environmental and social value using literature searches was undertaken and in 
total 29 tools and approaches to environmental appraisal and valuation were reviewed. In addition, 13 
organisations were interviewed to gather views on existing approaches and options for a new framework 
approach. The proposed framework was a step towards meeting stakeholder expectations, building on 
existing approaches but it presented challenges in terms of how it could be automated for the scale of 
assessment needed for the whole of the South East. Whilst the scoping study was being finalised in early 
2020 new draft guidance emerged from the Environment Agency which also needed to be considered. 

 
1.6 It became increasingly clear that an innovative and leading-edge environmental assessment approach was 

required given the emerging regulatory guidance and the significant water resources infrastructure that will 
be required to address the supply demand deficit in the region as set out in our publication Future water 
resource requirements for South East England (March 2020). The approach needs to be applied at a 
regional level but should also be flexible enough to be implemented at a sub-regional level. This involves 
providing a common source of readily accessible data that all water companies can use to support their 
planning. The focus is to develop a consistent approach for environmental assessment which incorporates 
environmental valuation techniques such as Biodiversity Net Gain (BNG), Natural Capital (NC) and 
ecosystem services assessment. The aim is to apply this across WRSE water companies so that wider 
environmental and social impacts and benefits can be consistently accounted for across the regional 
options in determining a best value resilient regional plan. In addition, it will incorporate climate change 
resilience through modelling of options. 

 
1.7 WRSE subsequently commissioned the development of a new integrated environmental appraisal process 

to provide a consistent framework for environmental assessments for WRMP24. The method outlined in 
the WRSE Regional Plan Environmental Assessment Methodology Guidance (June 2020) has been 

https://www.gov.uk/government/publications/meeting-our-future-water-needs-a-national-framework-for-water-resources
https://www.wrse.org.uk/media/51vdwyw0/wrse-regional-plan-strategic-environmental-assessment-scoping-report.pdf
https://www.wrse.org.uk/media/51vdwyw0/wrse-regional-plan-strategic-environmental-assessment-scoping-report.pdf
https://www.wrse.org.uk/media/51vdwyw0/wrse-regional-plan-strategic-environmental-assessment-scoping-report.pdf
https://www.wrse.org.uk/media/anbhm2cb/wrse-future-water-resource-requirements-march-2020-3.pdf
https://www.wrse.org.uk/media/anbhm2cb/wrse-future-water-resource-requirements-march-2020-3.pdf
https://www.wrse.org.uk/media/anbhm2cb/wrse-future-water-resource-requirements-march-2020-3.pdf
https://www.wrse.org.uk/media/anbhm2cb/wrse-future-water-resource-requirements-march-2020-3.pdf
https://www.wrse.org.uk/media/lb0g0tsr/wrse_file_1347_wrse-regional-plan-environmental-assessment-methodology-guidance.pdf
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developed taking into account the new guidance from the Environment Agency and uses an integrated 
approach covering: 

 
¶ Strategic Environmental Assessment (SEA) 

¶ Habitats Regulations Assessment (HRA) 

¶ Water Framework Directive (WFD) Assessment 

¶ Natural Capital (NC) Assessment 

¶ Biodiversity Net Gain (BNG) 

1.8 The proposed environmental assessment process takes into account the following new and emerging 
guidance for water resources planning: 

 
¶ Water Resources Planning Guideline (WRPG) February 2021 (Environment Agency, Natural Resources 

Wales, Ofwat) 

¶ A Green Future: Our 25 Year Plan to Improve the Environment, DEFRA 

1.9 A review of the environmental and natural capital elements of the new water resources planning guidance 
and its alignment to the proposed environmental assessment approach for the WRSE Regional Plan has 
been undertaken and is presented in the Technical Note Review of Draft WRPG ς Environmental and 
Natural Capital Review (May 2020). 

 

1.10 A series of GIS tools for the environmental and ecosystem services assessments of the regional plan have 
been developed. The aim of these tools is to enable a more consistent and complex assessment of the 
individual options, improve the consistency between environmental assessment methods used by 
individual companies and provide a strong platform for WRSE to build on in the future. The GIS system is 
designed around existing ESRI applications and software such as ArcGIS dashboard and Arc online. The GIS 
system development focuses on three specific areas: 

 
a. Enabling the environmental assessment and associated evaluation of a large number of options 

quickly and accurately to meet the programme requirements. This will also reduce the work needed 

by individual water companies when undertaking their own WRMP assessments. 

b. The visualisation and analysis of individual option environmental impacts and the combined impact of 

the overall regional plan with the incorporation of climate change scenarios. This information will also 

inform the cumulative assessments of individual WRMP assessments. 

c. Improving consistency across the individual assessment workstreams and between the water 

ŎƻƳǇŀƴƛŜǎΩ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀǎǎŜǎǎƳŜƴǘ ǘŜŎƘƴƛǉǳŜǎ ŀƴŘ ǇǊƻǾƛŘƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǾŀƭǳŜǎ ǘƘŀǘ Ŏŀƴ ōŜ 

used when undertaking options appraisal. Thereby integrating the two processes. 
 

1.11 The approach to the environmental assessment methodology is presented in Figure 2 and is aligned to 
updated guidance from the Environment Agency. The figure shows the key interactions between the 
environmental appraisal and the options decision-making and plan development as part of an integrated 
and iterative process. 

https://www.gov.uk/government/consultations/water-resources-planning-guideline-proposed-update
https://www.gov.uk/government/consultations/water-resources-planning-guideline-proposed-update
https://www.gov.uk/government/consultations/water-resources-planning-guideline-proposed-update
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/693158/25-year-environment-plan.pdf
https://www.wrse.org.uk/media/mynndrd0/wrse_file_1341_review-of-draft-wrpg-environmental-and-natural-capital-review-may-2020.pdf
https://www.wrse.org.uk/media/mynndrd0/wrse_file_1341_review-of-draft-wrpg-environmental-and-natural-capital-review-may-2020.pdf
https://www.wrse.org.uk/media/mynndrd0/wrse_file_1341_review-of-draft-wrpg-environmental-and-natural-capital-review-may-2020.pdf
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Figure 2: Environmental assessment approach 

 

 
 

1.12 It is anticipated that the environmental assessment methodology will be used as a framework for water 
companies when undertaking their WRMP24 statutory environmental appraisals. A large amount of the 
supporting information required for WRMP24 will be produced as part of the regional plan environmental 
assessments which will be available for use by the individual water companies. Figure 3 shows the 
interactions and information that will be available from the regional plan environmental assessment to 
support the water company WRMP24 development process. The approach aims to reduce the amount of 
work individual water companies need to undertake during WRMP24, streamline the environmental 
assessment process, and ensure consistency across water company environmental assessments. Further 
information is included within the roles and responsibilities section below. 
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Figure 3 Relationship between WRSE and WRMP environmental appraisal processes 
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Summary of proposed methodology 
1.13 The WRSE Regional Plan Environmental Assessment Methodology Guidance sets out the approach in more 

detail and should be read in conjunction with this Method Statement. The guidance sets out the process as 
three steps covered as separate chapters: 

 
¶ Stage 1 ς Scoping 

¶ Stage 2 ς Assessment 

¶ Stage 3 ς Reporting and consultation 

 
1.14 These steps build upon the established statutory SEA process by incorporating HRA, WFD assessments, 

Natural Capital assessments and Biodiversity Net Gain, whilst ensuring the formal requirements for an SEA 
are also met. 

 
1.15 The scoping stage will include the review of all International, European, national, regional and local policies 

on the environment and sustainable development. The purpose of the plans and programme review is to 
ensure the WRSE environmental assessment supports wider environmental policy and objectives and 
legislation. A database of reviewed plans and legislation will be kept divided into policy level (e.g. 
International, national, local) and environmental topic (e.g. biodiversity, human health) and will be used 
primarily for WRSE however, it is anticipated that it could also be used by individual water companies for 
their WRMP24 SEA to streamline the plans and programme review process. 

 
1.16 It is proposed to include the following themes for assessment of the regional plan within the SEA. The main 

themes, messages and objectives from the policies, plans and programmes review that are considered 
relevant to the WRSE regional plan are presented below. These are as follows: 

 
¶ Conserve flora and fauna and their habitats 

¶ Conservation and wise use of wetlands and their resources 

¶ Protection of Habitat Sites 

¶ Halt overall biodiversity loss 

¶ Protection of landscape character and quality 

¶ Improve water quality as set out in the Water Framework Directive 

¶ Prevent or limit inputs of pollutants into groundwater and surface water 

¶ Promote efficient use of water 

¶ Reduce and manage the risks of flooding 

¶ Reduce greenhouse gas emissions 

¶ Adapt to the impacts of climate change 

¶ Increase resource efficiency and reduce natural resource use and waste 

¶ Promote social inclusion and community participation 

¶ Protect cultural heritage assets including archaeology and built heritage 

¶ Protect best quality soils and agricultural land 

https://www.wrse.org.uk/library
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¶ Make space for water and wildlife along rivers and around wetlands 

¶ Restore natural processes in river catchments, including in ways that support climate change 

adaptation and mitigation 

 

1.17 Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ ǊŜƎƛƻƴŀƭ Ǉƭŀƴ ǿƛƭƭ ǎǳǇǇƻǊǘ ǘƘŜ ¦Y DƻǾŜǊƴƳŜƴǘΩǎ нр ¸ŜŀǊ tƭŀƴ ǘƻ LƳǇǊƻǾŜ ǘƘŜ Environment 
by: 

 

¶ Using and managing land sustainably ς ƛƴŎƭǳŘƛƴƎ ŜƳōŜŘŘƛƴƎ ŀ άōƛƻŘƛǾŜǊǎƛǘȅ ƴŜǘ Ǝŀƛƴέ ǇǊƛƴŎƛǇƭŜ into 

development (as supported by the draft Environment Bill 26/05/2021). 

¶ Recovering nature and enhancing the beauty of landscapes 

¶ Connecting people to the environment to improve health and wellbeing 

¶ Increase resource efficiency and reducing pollution 

¶ Securing clean, healthy and productive and biologically diverse seas and oceans 

¶ Protecting and improving the global environment 

 
1.18 The themes and messages will be incorporated into SEA objectives which will provide an input into the 

process of identifying key issues and opportunities and for developing the SEA framework which will 
support development of the regional plan. 

 
1.19 The scoping stage also includes the collection of baseline information that is required by Schedule 2 (2) of 

the SEA regulations. This is captured in an environmental database, with the spatial information held in an 
ESRI ArcGIS Environmental Database. The environmental database includes data required for the SEA, HRA 
and WFD assessments and any other data files required for other aspects of the assessment. The database 
is being developed for WRSE for the regional plan, however, it is anticipated that individual water 
companies will be able to use the database for their WRMP24 assessments and add additional local level 
data if required. A table showing the environmental datasets and their sources are provided in the WRSE 
Environmental Assessment Methodology Guidance and were downloaded in September 2020 for use in the 
assessment process. 

 
1.20 The methodology recognises the importance of an evolving baseline without the implementation of the 

Regional Plan (as required by the SEA Directive and Regulations) and due to the long timescale of the 
Regional Plan period the baseline is likely to change, therefore, the future effects of the plan may change as 
well. One or two future time slices will be considered to cover the length of the plan period. These time 
slices will be agreed with WRSE and information such as climate projections and growth forecasts can be 
included to look at effects on the baseline. 

 
1.21 It is proposed that an overarching set of SEA objectives are developed for WRSE. These will be linked to the 

{9! 5ƛǊŜŎǘƛǾŜ ǘƻǇƛŎǎ ŀƴŘ ƪŜȅ ǇǊƛƻǊƛǘƛŜǎ ŦƻǊ ²w{9 ŀƴŘ ƛƴŦƻǊƳŜŘ ōȅ ǘƘŜ ǊŜǾƛŜǿ ƻŦ ǘƘŜ ǎƛȄ ǿŀǘŜǊ ŎƻƳǇŀƴƛŜǎΩ 
SEA objectives. These overarching objectives will be used to assess the WRSE regional plan using the 
environmental datasets. The overarching objectives could then be used as a framework for WRMP24 with 
sub-objectives chosen by each water company to reflect the issues and priorities in their areas. 

https://www.wrse.org.uk/media/lb0g0tsr/wrse_file_1347_wrse-regional-plan-environmental-assessment-methodology-guidance.pdf
https://www.wrse.org.uk/media/lb0g0tsr/wrse_file_1347_wrse-regional-plan-environmental-assessment-methodology-guidance.pdf
https://www.wrse.org.uk/media/lb0g0tsr/wrse_file_1347_wrse-regional-plan-environmental-assessment-methodology-guidance.pdf
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1.22 The assessment will include the SEA, HRA, WFD, NC and BNG assessments. The SEA objectives on 

biodiversity, flora and fauna, and on water will be informed by the results of the HRA and WFD 
assessments, and an environmental metric covering all three will be developed to feed into options 
appraisal. 

 

1.23 The assessment will be carried out on the options uploaded by the water companies in December 2020. 
Details of embedded mitigation will be included in the upload details and the detailed assessment will be 
based on this information. The methodology recognises that not all options will be developed to include 
mitigation which could lead to biases when translating results into metrics. Therefore, following the 
detailed assessment, the mitigation identified will be fed back to water companies to review and update 
their options for the March 2021 upload period. 

 
1.24 The WRSE Regional Plan Environmental Assessment Methodology Guidance explains how the multi-criteria 

optimisation approach set out in the new Environment Agency guidance reflects the proposed approach for 
WRSE, where the outcomes of the environmental assessments are translated into metrics to feed into the 
multi-criteria optimisation for options selection and the programme appraisal. The results of the 
assessments will be translated into the metrics in line with the new Environment Agency guidance: 

 
1.25 To generate the SEA metrics for each option, one for positive environmental effects and one for negative 

environmental effects, the assessment will include the effects generated by each potential option on the 
SEA Objectives (as developed during the scoping process and set out in the WRSE SEA Scoping Report): 

 

¶ Biodiversity, Flora, Fauna: Protect and enhance biodiversity, priority species, vulnerable habitats and 

habitat connectivity (no loss and improve connectivity where possible), impacts on chalk rivers and 

the risk of the spread of invasive non-native species. 

¶ Soil: Protect and enhance the functionality, quantity and quality of soils. 

¶ Water: i) Increase resilience and reduce flood risk, ii) protect and enhance the quality of the water 

environment and iii) water resources and deliver reliable and resilient water supplies. 

¶ Air: Reduce and minimise air emissions. 

¶ Climate Factors: i) Reduce embodied and operational carbon emissions, and ii) reduce vulnerability to 

climate change risks and hazards. 

¶ Landscape: Conserve, protect and enhance landscape, townscape and seascape character and visual 

amenity. 

¶ Historic Environment: Conserve, protect and enhance the historic environment, including 

archaeology. 

¶ Population and Human Health: i) Maintain and enhance the health and wellbeing of the local 

community, including economic and social wellbeing, and ii) maintain and enhance tourism and 

recreation. 

¶ Material Assets: i) Minimise resource use and waste production, and ii) avoid negative effects on built 

assets and infrastructure. 

https://www.wrse.org.uk/media/lb0g0tsr/wrse_file_1347_wrse-regional-plan-environmental-assessment-methodology-guidance.pdf
https://www.wrse.org.uk/media/51vdwyw0/wrse-regional-plan-strategic-environmental-assessment-scoping-report.pdf
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1.26 The SEA metrics will include the results of the HRA and WFD assessments and have both positive and 

negative scores associated with an option. In addition, a score will be generated for biodiversity net gain 
(BNG) or required replacement which will be a percentage of habitat lost. The natural capital metric will be 
a monetised value. 

 

1.27 Natural capital metrics will be generated using DEFRA, (2020) Enabling a Natural Capital Approach. The 
ecosystem services scoped in are those proposed by the current WRMP guidance the addition of recreation 
and amenity and food production, to assess the impact on natural capital, they include: 

 

¶ Carbon sequestration (Climate regulation) 

¶ Natural Hazard management 

¶ Water purification * Quantitative 

¶ Water Regulation 

¶ Biodiversity and Habitats * Biodiversity net gain. 

¶ Air pollutant removal 

¶ Recreation & amenity value 

¶ Food production 

 
1.28 Biodiversity & Habitats will be assessed separately using a quantitative methodology (Defra 2.0). The 

provision of public water supply has been excluded from all assessments to avoid potential double 
accounting of benefits within the multi-criteria optimisation. The value of leaving the water in the 
environment and the benefit this will provide to biodiversity, and other current and future abstractors, will 
be assessed through the WRSE environmental ambition work package. 

 

1.29 During the assessment process when metrics are being generated there will be continuous review by water 
companies to ensure the assessments reflect the current understanding of the option and the associated 
environmental sensitivities. 

 
1.30 The Regional Plan SEA will include proposed mitigation and will develop a programme of monitoring of 

ǎƛƎƴƛŦƛŎŀƴǘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜ ǇƭŀƴΩǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ƛŘŜƴǘƛŦȅƛƴƎ ǳƴŦƻǊŜǎŜŜƴ 
adverse effects at an early stage and being able to undertake appropriate remedial action. In accordance 
with the SEA Regulations monitoring arrangements may comprise or include arrangements established for 
other purposes. This is of particular relevance to water reuse schemes where water quality and quantity is 
a key component to the maintenance of healthy ecosystems. The effectiveness of options where mitigation 
is key to their adoption in the regional plan would also be candidates for a monitoring regime. 

 
1.31 A proof of concept (PoC) assessment of the environmental assessment methodology has been undertaken 

on four different types of options to demonstrate its applicability. The WRSE Proof of Environmental 
Assessment Concept Overview Document (June 2020, not yet in the public domain) shows how each of the 
five environmental assessment approaches have been applied to the four options. The assessment has 
successfully demonstrated how the approach can be applied and has made some recommendations for 
improving the approach which have been taken into account. 
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1.32 Stakeholder engagement is a key part of the environmental assessment process. The WRSE Project 

Management Board (PMB) has an environment sub-group where consultation with water company 
specialists and appropriate statutory bodies is undertaken. Further details can be found in Method 
Statement 1327 WRSE Stakeholder Engagement. 

 

Roles and responsibilities 
1.33 The WRSE PMB has nominated technical leads for each work stream which makes up the programme of 

work to develop the regional resilience plan. The PMB technical lead for the environmental aspects of the 
plan is responsible for ensuring the work stream delivers against the regional plan work programme. The 
PMB technical lead is also responsible for ensuring PMB is kept informed of progress through liaison with 
the programme manager and the WRSE PMB environment sub-group. 

 
1.34 A programme manager for the environment work stream has been appointed to manage the various tasks 

within the workstream and ensure it is integrated with other workstreams within the overall regional plan 
programme. The programme manager will liaise directly with suppliers who are delivering each task in the 
workstream. 

 
1.35 A WRSE PMB environment sub-group has been formed to report to the WRSE PMB via the WRSE PMB 

environment technical lead. This sub-group consists of environmental specialists and managers in each 
water company and the Environment Agency to ensure environmental technical specialists are contributing 
their expertise to the development and application of the environmental assessment approach. 

 
1.36 In order to support the environmental assessment aspects of the regional plan and their own WRMPs, 

water companies will be responsible for: 
 

a. Collection, analysis and presentation of locally relevant plans and programmes to supplement the 

WRSE plans and programmes database. 

b. Collection, analysis and presentation of local baseline information to supplement the environmental 

datasets defined under the SEA topics. 

c. Identification, development and/or selection of local relevant assessment sub-objectives to provide a 

tailored assessment. 

d. Completion of an SEA for WRMP24. 

e. Completion of a separate HRA assessment for WRMP24, as it will be the responsibility of the water 

company, as the plan author, to ensure Habitat Regulation requirements have been met, when 

publishing the final plan. 

f. Completion of a separate WFD assessment for WRMP24, as it will be the responsibility of the water 

company, as the plan author, to ensure WFD requirements have been met, when publishing the final 

plan. 

g. Completion of a separate NCA of the WRMP24 options, in order to meet the requirements of the EA 

guidance. 
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Timeline and outputs 
1.37 The proposed key milestones in the environmental assessment approach are set out below. 

 

¶ Milestone 1: End August 2020 ς Submission of Scoping Report for consultation period. 

¶ Milestone 2: End of 2020 - Options full environmental assessments completed and option metrics 

ready for upload to investment model for the test run in January 2021. Mitigation from assessments 

fed back to water companies. 

¶ Milestone 3: March 2021 ς Second upload of options information by water companies. Review of 

assessment scoring and translation of results into final metrics for the investment model. 

¶ Milestone 4: April ς July 2021 ς Programme appraisal. This is dependent on the timing of the outputs 

of the investment model. The programmes of options from the investment model will be needed to 

undertake the environmental programme appraisal. Following this the chosen best value plan will 

undergo assessment. 

¶ Milestone 5: December 2021 - Environmental Report submission for consultation period. 

¶ Milestone 6: April 2022 ς Finalise Environmental Report. 

¶ Milestone 7: August 2023 - SEA Post-Adoption Statement. 
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2 Summary 
2.1 This Method Statement describes the approach to be taken to assess environmental effects in the 

development of the regional plan. The approach to environmental assessment is closely linked to two other 
environmental workstreams in the WRSE work programme which are key to the development of the 
regional plan ς the environmental ambition and environmental engagement workstreams. 

 
2.2 The approach outlined in this Method Statement has been developed to meet the specific requirements of 

new guidance for WRMP24 and to ensure that a consistent approach can be applied at the scale of the 
regional plan as well as individual company WRMPs. This Method Statement summarises the WRSE 
Regional Plan Environmental Assessment Methodology Guidance (June 2020) which takes into account the 
new guidance from the Environment Agency and uses an integrated approach covering Strategic 
Environmental Assessment (SEA), Habitats Regulations Assessment (HRA), Water Framework Directive 
(WFD) Assessment, Natural Capital (NC) Assessment and Biodiversity Net Gain (BNG). 

 
2.3 This Method Statement should be read in conjunction with Method Statement 1333 WRSE Environmental 

Ambition which considers the long term aims for enhancing the environment, and Method Statement 
1328 WRSE Options Appraisal and Method Statement 1318 WRSE Best Value Planning given the 
important role of environmental assessment on options appraisal and the selection of a best value 
resilience plan. 

 
2.4 As we continue to develop the regional plan we might revise the approach in order to respond to updated 

regulatory guidance. 

https://www.wrse.org.uk/media/lb0g0tsr/wrse_file_1347_wrse-regional-plan-environmental-assessment-methodology-guidance.pdf
https://www.wrse.org.uk/media/lb0g0tsr/wrse_file_1347_wrse-regional-plan-environmental-assessment-methodology-guidance.pdf
https://www.wrse.org.uk/media/lb0g0tsr/wrse_file_1347_wrse-regional-plan-environmental-assessment-methodology-guidance.pdf
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3 Next steps 
3.1 An initial version of this document was consulted upon between 1st August 2020 to 30th October 2020 and 

comments received during this time have been incorporated in this version. 
 

3.2 We have also reviewed this document against the final WRPG and supplementary guidance notes issued by 
the regulators. 

 
3.3 If any other further relevant guidance notes or policies are issued, then we will review this Method 

Statement to see if it needs to be updated. 
 

3.4 When we have finalised our Method Statement, we will ensure that we explain any changes we have made 
and publish an updated Method Statement on our website. 
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Executive Summary 
Water Resources South East (WRSE) is developing a multi-sector, regional resilience plan 

to secure water supplies for the South East until 2100. 

We have prepared method statements setting out the processes and procedures for 

preparing all the technical elements of our regional resilience plan. We consulted on 

these early in the plan preparation process to ensure that our methods are transparent 

and, as far as possible, reflect the views and requirements of customers and 

stakeholders. 

This method statement covers the regional options appraisal and Figure ES1 illustrates 

how this contributes to the preparation process for the regional resilience plan. 

Figure ES1: Overview of the Method Statements and their role in the development of the plan 
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The aim of the options appraisal task is to identify the feasible set of options that will be 

available for selection to address the future water needs as part of the best value 

planning process and to improve consistency of option information. 

The options information provides the evidence on which we will have to make decisions 

about which options to include in our regional resilience plan ς and what investment to 

be included in company Water Resources Management Plans (WRMPs) and business 

plans. 

This method statement provides: 

¶ A clear explanation of the background, objectives and components of the options 

appraisal; 

¶ A high-level outline is provided of how the regional level and WRMP level options 

assessments inform each other so that they are based on common and consistent 

information and this is illustrated in an overall process diagram (Figure ES.2); and 

¶ The option types being considered along with the option information being 

collated to enable the assessment of the options. 

 
 

Figure ES.2 WRSE Integrated options appraisal methodology 
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This Options Appraisal method statement: 
Option identification, screening, development 

ŀƴŘ ǎǳōƳƛǎǎƛƻƴ ǘƻ Ψ5[tΩ 

Option data management, assessment of best value metrics, 
investment modelling and decision making 

Unconstrained 
Options 

Option 
screening 

Option costing 
Data landing 

platform (DLP) 

Environment & 
resilience metric 

assessment 

Programme, 
stakeholder and 

resilience 
assessment 

Decision 
making and 

best value plan 

Options are identified and appraised for feasibility then 
option information is developed for uploading to the 
Data Landing Platform (DLP) 

Subsequent to inclusion within the DLP the feasible options are 
available for assessment of environment and resilience metrics, 
investment modelling, system simulation and best value decision 
making. 

Further information on related aspects of this stage of 
The following method statements explain these activities: 

the option appraisal task can be found in: 
Å 

Å 

Å 

WRSE Options Appraisal Guidance onoption 
identification, screening and development 
Calculation of deployable output method statement 
Water company options reporting for WRMP 

Å Environmental assessment 
Å Resilience framework 
Å Engagement with Customers 
Å Engagement with Stakeholders 
Å Decision making and BVP 

1 Introduction 

Overview 
1.1 In February 2020 Water Resources South East (WRSE) published its initial Future Water Resource 

wŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ {ƻǳǘƘ 9ŀǎǘ 9ƴƎƭŀƴŘΣ ōŀǎŜŘ ƻƴ ǘƘŜ ǎƛȄ ƳŜƳōŜǊ ŎƻƳǇŀƴƛŜǎΩ ²watмфΦ Lƴ CŜōǊǳŀǊȅ нлнм 
WRSE published an update to this and a further summary was published in September 2021, setting out the 
projected planning challenge that the regional plan will need to meet. 

 
1.2 Ahead of the development of the draft regional plan, WRSE has carried out an appraisal of the water 

resource options that could be used to address the future deficits in water supplies. This has included 
ŜȄƛǎǘƛƴƎ ƻǇǘƛƻƴǎ ŀƴŘ ƴŜǿ ƻǇǘƛƻƴǎ ǿƘƛŎƘ ƘŀǾŜ ōŜŜƴ ƛŘŜƴǘƛŦƛŜŘ ǘƘǊƻǳƎƘ ²w{9Ωǎ ŜƴƎŀƎŜƳŜƴǘ ǇǊƻŎŜǎǎΦ ¢ƘŜ 
best value investment planning process will identify which water resource programme ς or set of optionsς 
will best meet the future water needs of the region. The following phases have been set for the regional 
options appraisal: 

Phase 1: Scoping phase for the invitation to tender for services 

Phase 2: Options appraisal (between Spring 2020 and March 2021) including option identification, 
screening, costing and environmental assessment outlined in the Water Resources Planning Guideline 
(WRPG) Section 8.0. This covers activities up to the upload of data to the WRSE Data Landing Platform 
(DLP) and before investment modelling, best value plan appraisal of options and decision making, 
which is covered in other WRSE Method Statements. Figure 1 illustrates the scope of this Method 
Statement and how it relates to other parts of the process and other Method Statements. 

Phase 3: Continuation tasks (post March 2021) e.g. new options and option updates, refinements. 

 
Figure 1: Scope of options appraisal method statement within wider process 

 

 

1.3 This method statement provides the information to show how as a region, WRSE has and will work 
collaboratively to undertake the initial appraisal stage of the available options up to the DLP. The option 
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appraisal has been developed to meet best practice expectations and to be inclusive for stakeholders, 
whilst also being carried out in accordance with guidance published by the Environment Agency, e.g. the 
National Framework for Water Resources and the Water Resources Planning Guidelines, and considering 
other sector demands. 

 
1.4 To ensure fairness to options from both inside and outside the region, options are assessed consistently, 

objectively and transparently. The WRSE regional policies consultation undertaken in summer 2020, 
proposed that potential import options should be assessed to at least the same standards and principles as 
all other options in the region. 

 
1.5 In most cases the options appraisal and development has been conducted by water companies, however 

for catchment management and nature-based solutions, multi-sector options and some transfers, initial 
option development has been conducted at a regional level by WRSE. Where options development and 
appraisal have been undertaken at regional level this method statement sets out our process to assess 
options which is balanced, objective and follows the appropriate guidance. We have also clearly signposted 
to where companies undertook the screening of options, prior to their information submission to WRSE. 

 

Summary of outputs 
1.6 The regional options appraisal workstream involved undertaking a regional options appraisal gap analysis 

to identify potential gaps in the option set, collating a comprehensive set of existing options, improvements 
in consistency across option screening and design criteria and the development of new options where the 
potential was identified. 

 
1.7 An appraisal of Public Water Supply (PWS) and non PWS supply options has been undertaken to address 

the challenges the region faces between 2025 and 2100. Further, options that will deliver multiple benefits 
to people, the environment and other sectors are being developed. Options considered include: new water 
supplies and infrastructure; green infrastructure; demand management; and interventions used to manage 
drought events. Figure 2 provides further summary information on these option types and Appendix 1 
provides a full list of option sub-types under consideration. 
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Figure 2 WRSE categorisation of options 
 

 
 

1.8 Appendix 3 provides a list of option information that is required for each constrained feasible option to be 
uploaded into the regional options database for investment modelling. A more limited data set is required 
for options rejected during screening, but a rejection rationale is required for regulatory reporting from the 
options database. 

 

1.9 In addition to the option information in Appendix 3, WRSE will be assessing the following metrics for each 
option: 

Environmental metrics ς see Method Statement 1329 WRSE Environmental Assessment 

Resilience metrics ς see Method Statement 1325 WRSE Resilience 

 

Roles and Responsibilities 
1.10 Key roles and responsibilities are as follows: 

WRSE Technical Director: Meyrick Gough 

-  Overall responsibility and accountability for the technical delivery of the WRSE programme 
WRSE Option Appraisal Manager/Lead: Nick Honeyball, Affinity Water (WRSE PMB) 

-  Overall responsibility and accountability for the technical delivery of the workstream 
-  Overall responsibility for the budget proposal 

WRSE Option type leads: Programme Management Board (PMB) Members 
-  Responsible for the scope and delivery of each of the sub-option workstream areas 
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Á Consultants: Mott MacDonald 
Á Consultant Project Principal: Alice Mortimore 
Á Consultant Technical Principal: Bill Hume-Smith 
Á Consultant Work Package Lead: Rob McNicoll 
Á The WRSE options appraisal workstream governance structure contains a RACI 

(responsibility assignment matrix) structure and the consultants supporting the work have 
submitted a governance structure to WRSE PMB. 

Á The WRSE PMB hold responsibility and accountability for approving all technical works on 
behalf of WRSE according to the programme requirements and budget. 

WRSE Programme Manager: Sarah Green 

 

Maintenance of method statement 
1.11 Key updates to this method statement 

1st draft version June 2020 

2nd draft version July 2020 (to publish online for consultation) 

Revised draft after consultation ς (September 2021) 

Minor updates for Draft Regional Plan 

Iterative update/s (to follow where required) 
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2 Options appraisal methodology 

An integrated approach to regional options appraisal 
2.1 CƛƎǳǊŜ о ǎƘƻǿǎ Ƙƻǿ ǘƘŜ ²w{9 ƻǇǘƛƻƴǎ ŀǇǇǊŀƛǎŀƭ ƛǎ ƛƴǘŜƎǊŀǘŜŘ ǿƛǘƘ ǘƘŜ ǿŀǘŜǊ ŎƻƳǇŀƴƛŜǎΩ ²wat ƻǇǘƛƻƴ 

appraisal and the wider programme requirements for environmental, resilience and water quality 
assessments. The methodology has been developed in this way to ensure improvements in consistency 
across the company approaches so that material options are not overlooked and the inputs to the 
investment model are consistent. Furthermore, the outputs need to then be suitable for use in water 
company WRMPs. 

 
Figure 3: WRSE Integrated options appraisal methodology 

 
 

 

2.2 The options appraisal approach being undertaken by WRSE and the companies promotes integration 
between the regional and water company WRMP options appraisals, allowing both to actively inform the 
other. 

 
2.3 A key component of the methodology has also been the work that three of the WRSE companies are 

ǇǊƻƎǊŜǎǎƛƴƎ ǿƛǘƘ w!tL5 όǘƘŜ wŜƎǳƭŀǘƻǊǎΩ !ƭƭƛŀƴŎŜ ŦƻǊ tǊƻƎǊŜǎǎƛƴƎ LƴŦǊŀǎǘǊǳŎǘǳǊŜ 5ŜǾŜƭƻǇƳŜƴǘύ ǿƘƛŎƘ 
includes Ofwat, the Environment Agency and Drinking Water Inspectorate (DWI). This work includes the 
development activities for a number of strategic water resource options (SROs) identified by Ofwat in its 
PR19 Final Determination strategic regional water resource solutions appendix and also the findings of a 
strategic options gap analysis conducted by Ofwat. 
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2.4 WRSE prepared guidance1 for its member companies on the options appraisal process, informed by a 
review of previous approaches across the WRSE companies. Figure 4 shows the stepped process for the 
option appraisal in this method statement and identifies those activities undertaken by WRSE at a regional 
level and those activities conducted by individual water companies. 

 
2.5 WRSE have undertaken a sampled review of ŜŀŎƘ ŎƻƳǇŀƴȅΩǎ rejection register to ascertain the basis for 

excluding options and have provided guidance on how to strengthen the rationale and audit trails in 
alignment with the WRMP24 guidance. The rejection registers have been updated by the companies to 
ensure that there is a robust rejection rationale which is recorded on the WRSE options database. 

 
2.6 As part of the review of the company option screening work from WRMP19, WRSE reviewed the potential 

for company options to provide wider regional benefit. Where potential for this was identified, companies 
were informed of the opportunities and when updating option screening, companies were advised to 
consider the potential needs of neighbouring companies as well as their own needs. 

 
2.7 ¢ƘŜǊŜ ŀǊŜ ŀ ƴǳƳōŜǊ ƻŦ ΨŘŜŎƛǎƛƻƴ ŀƴŘ ƘŀƴŘ-ƻŦŦ ǇƻƛƴǘǎΩ ōŜǘǿŜŜƴ ǘƘŜ ŎƻƳǇŀƴȅ ŀƴŘ ǘƘŜ ǊŜƎƛƻƴŀƭ ƭŜǾŜƭ ƻǇǘƛƻƴ 

appraisals, these start with acceptance of the screening recommendations by the companies and include 
the following: 

Re-screened option lists by the companies inclusive of new regional options (either feasible lists, or 
constrained feasible lists if the feasible list has been subject to further screening) 

Submission of the rejected options with rationale for rejection (included on the unconstrained lists) 

Option information upload to the regional database (option data) 

An information share (as set out in Appendix 4 with the EA/NE) with regulators 
LǘŜǊŀǘƛǾŜ ǳǇŘŀǘŜǎ ǘƻ ǘƘŜ ǊŜƎƛƻƴŀƭ ƻǇǘƛƻƴ ŘŀǘŀōŀǎŜ Ǿƛŀ ƻǇǘƛƻƴ ΨǿƛƴŘƻǿǎΩ ŦƻǊ ƴŜǿ ƛƴŦƻǊƳŀǘƛƻƴ όǘƘƛǊŘ ǇŀǊǘȅ 
options, updates to strategic regional options) 

 
2.8 As part of the consultation on this method statement, the EA requested further information in the final 

ǾŜǊǎƛƻƴ ƻƴ ǘƘŜ ΨǊŀǘƛƻƴŀƭŜ ŦƻǊ ǊŜƧŜŎǘƛƴƎκǇǊƻƎǊŜǎǎƛƴƎ ƻǇǘƛƻƴǎΩΦ ¢ƘŜ ǊŀǘƛƻƴŀƭŜǎ ŦƻǊ ŘŜŎƛǎƛƻƴǎ ƻƴ ƻǇǘƛƻƴ 
progression are subject to the water company screening approaches and will be included in a rejection 
register that will be published alongside the draft regional plan for consultation. 

 
2.9 Lǘ ǎƘƻǳƭŘ ōŜ ƴƻǘŜŘ ǘƘŀǘ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅΩǎ ²ŀǘŜǊ wŜǎƻǳǊŎŜǎ tƭŀƴƴƛƴƎ DǳƛŘŜƭƛƴŜ ƛǎ ƴƻǿ ŦƛƴŀƭΣ ŀƴŘ ǘƘƛǎ 

method statement has been cross checked against this to ensure it is aligned (See Appendix 5 for check 
list). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 Mott MacDonald (October 2020) Options Appraisal - Guidance on option identification, screening and development 
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Figure 4: An overview of the process for identifying and screening options 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Note 1: Screening processes will vary between companies and may include a one or two stage approach, company specific feedback has been provided to improve robustness of option screening 

Note 2: The Option List for Investment Modelling may be the full Feasible List of options, or a Constrained Feasible List, where this has been agreed with stakeholders (including the EA), provided that care is 

taken when constraining the Feasible List to ensure options that could benefit other companies are not rejected at this stage. 

Note 3: Demand management options are represented as strategies comprising baskets of consumption and leakage reduction options combined by Water Companies to achieve different levels of total 
demand reduction 
Note 4: WRSE option identification, screening and development activities focused upon catchment management, multi-sector and strategic transfer options 
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Demand side options 

Background 
2.10 The National Framework for Water Resources published by the Environment Agency in March 2020 set out 

the expected targets for leakage and household per capita consumption (PCC) reduction by 2050 in 
comparison to current figures. These are: 

Leakage - to be reduced by 50% 

PCC ς regional level of 110 litres per person per day (a reduction of around 30-35%) 

 
2.11 Demand management (DM) options go beyond traditional approaches of just volumetric savings to 

consider schemes associated with improving the environment and resilience. DM options include: 

Leakage reduction (distribution network and customer supply pipes) 

Water efficiency (behaviour change and physical interventions at household level) 

Metering (conversion from fixed rate to metered tariff, smart metering) 

 
2.12 The WRSE companies provided a range of demand management strategies (DMS) for leakage and usage 

reductions, and cost information for different weather scenarios, via a DMS Template, for the purposes of 
the WRSE investment modelling. It is a requirement that the DMS and option information will be aligned 
and consistent across companies. 

 
Approach 

2.13 To investigate potential alignment issues, a questionnaire survey was completed that focused on the WRSE 
ǿŀǘŜǊ ŎƻƳǇŀƴƛŜǎΩ ŘŜƳŀƴŘ ŦƻǊŜŎŀǎǘƛƴƎ ŀǇǇǊƻŀŎƘŜǎ ŀƴŘ ǘƘŜ ƳŜǘƘƻŘǎ ǳǎŜŘ ŦƻǊ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŘŜƳŀƴŘ 
management options and strategies. The surveys were followed up with interviews. The information 
provided was analysed to determine similarities, differences and materiality of the dissimilarities. Some 
alignment issues were identified and recommendations/proposals2 were made to address these for the 
companies to use in populating their DMS templates in a consistent fashion. 

 
Outputs 

2.14 It was determined that the DMS template should be applied at the WRZ level. The template will 
incorporate three [Low/Medium/High] demand management strategies for consumption and leakage 
reductions. WRSE has provided guidance on how companies should develop the strategies and definitions 
for completing the DMS templates. Portsmouth Water have also investigated a High Plus strategy that 
included universal metering. 

 
2.15 Guidance provided to companies on the use of a consistent framework of methods includes 

recommendations for forecasting to a planning period of 2100, application of outcome-based uncertainty 
bands, treatment of savings from water labelling options and DYCP (dry year critical period) forecasting of 
leakage and usage reduction savings. 

 
2 Mott MacDonald, March 2021, Task 4e Technical Note, Alignment of Demand Management Strategies & Options 
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2.16 Guidance was also provided on deriving the DMS, consistent with the regulatory Water Resources Planning 
DǳƛŘŜƭƛƴŜ ό²wtDύΣ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅΩǎ bŀǘƛƻƴŀƭ CǊŀƳŜǿƻǊƪ ŀƴŘ ǘƘŜ ǇŜǊƛƻŘ ƻŦ ǿŀǘŜǊ ŜŦŦƛŎƛŜƴŎȅ 
benefit. For the leakage reduction strategies guidance was provided on estimating volumes of water saved 
from targeted customer supply pipe measures and from application of Active Leakage Control (ALC) 
innovative/new technologies to fixing leaks. 

 
2.17 For data assurance purposes, a checklist was provided of what should be checked to assess the 

composition of the leakage and usage reduction forecasts against the WRPG requirement and a note of 
considerations to avoid double counting of savings from inter-dependencies of individual DM options. 

 

2.18 All companies have looked at potential savings resulting from government led demand management 
interventions. 

 

Supply side options 
2.19 A regional option gap analysis has been conducted including a review of a sample of rejected options from 

WRMP19. This identified recommendations on option identification, screening and option development 
consistency which were provided to the companies. Companies have then updated their options appraisal 
and uploaded the information back to WRSE. 

 
2.20 WRSE have not applied a minimum size threshold to filter the supply options because even smaller local 

options can be important to meet demands when aggregated, though schemes of less than 1Ml/d are 
usually not meaningful at regional scale. 

 

2.21 An important aspect of the WRSE work is to explore opportunities for improvements across the region in 
inter-connectivity between water resource zones (both with in water companies and between water 
companies). WRSE has undertaken supply demand balance modelling to identify opportunities not already 
ƛƴŎƭǳŘŜŘ ƛƴ ƻǇǘƛƻƴ ƭƛǎǘǎ ǿƘŜǊŜ ƴŜǿ ǘǊŀƴǎŦŜǊǎ ŎƻǳƭŘ ǊŜƭŜŀǎŜ ΨǘǊŀǇǇŜŘΩ ǎǳǊǇƭǳǎ ǿŀǘŜǊ ƻǊ ǘǊŀƴǎŦŜǊ ǿŀǘŜǊ ŦǊƻƳ 
new strategic options to other areas of need in the region. 

 
2.22 In order to develop work with other sectors, WRSE set up a strategic working group with the following 

sectors, agriculture and horticulture (NFU, West Sussex Growers)), energy producers, paper and pulp 
producers, water cress producers, aggregate industry and golf. The group will assess the future demands of 
these sectors and work with the options team to ensure where options do emerge, they can be translated 
into the options appraisal process. 

 
2.23 Another key alternative option type are nature-based solutions within catchments. The scope for these 

options has focused on a) the incorporation of existing catchment options and b) undertaking catchment 
workshops to facilitate the identification of new catchment option ideas. The catchment workshops were 
held in 2020 with catchment partnerships and other local stakeholders. They focussed on identifying 
catchment solutions. A process was then developed for screening and developing information for 
catchment management options for inclusion in investment modelling. 
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2.24 In order to facilitate the promotion and bespoke screening of new multi-sector options, WRSE has 
developed online facilities to collate and assess new options. Online forms for submitting new options were 
provided and Appendix 2 summarises the assessment process. 

 

2.25 The principles we will follow when sharing information with the Environment Agency and Natural England 
are set out in Appendix 4, and we will seek to undertake this at an optimal time to reduce the burden on all 
parties involved. 

 

Strategic resource options (SROs) and the RAPID options 

(gap analysis) 
2.26 Three of the WRSE companies (Affinity, Thames and Southern Water) are working with water companies in 

ƴŜƛƎƘōƻǳǊƛƴƎ ǊŜƎƛƻƴǎ ǘƻ ŦǳǊǘƘŜǊ ŘŜǾŜƭƻǇ ƭŀǊƎŜ ǎŎŀƭŜ {whǎ ǿƛǘƘƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘƘŜ w!tL5 ΨƎŀǘŜŘ ǇǊƻŎŜǎǎΩΦ 
 

2.27 WRSE is working closely with the companies involved in developing the SROs in the following ways: 

By supporting these companies with a good understanding of the regional programme requirements 
(option information and timing) ς for the inputs to the regional planning process 

By providing these companies with expectations and methods for consistency of approaches ς for use 
in the options assessment work 

By assessing environmental and resilience metrics for SROs 

By working with RAPID where required and understanding the requirements to integrate the work 
emerging in a timely way into the regional planning options assessment ς such as the gap analysis of 
the current strategic infrastructure schemes 

By undertaking regional needs assessment modelling (to support the gated process requirements) ς as 
inputs to the RAPID gated process. 

 
2.28 This work is necessary to maintain the timely sharing of consistent information and data for the regional 

plan development, which will read through into statutory WRMPs and which in turn will become the needs 
assessment for future statutory planning inquiries. 

 
2.29 w!tL5 ŀƭǎƻ ǳƴŘŜǊǘƻƻƪ ŀ ΨƎŀǇ ŀƴŀƭȅǎƛǎΩ ƻŦ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ ƛƴŎǊŜŀǎƛƴƎ ŀǾŀƛƭŀōƛƭƛǘȅ ŀƴŘ ǎƘŀǊƛƴƎ ƻŦ ǿŀǘŜǊ 

resources for resilience that may a) have been discounted in previous WRMPs, b) be in the national and 
regional interest and not previously considered (including multi-sector options) and c) may be in the 
interest of future WRMPs. Key findings from the gap analysis that have been taken forward for the WRSE 
region as potential options include: 

The conversion of a currently active quarry (Mendip Quarries) for use as a water resources reservoir 
instead of decommissioning it at its end of life for mineral extraction; and 

Development of a strategic grid within the WRSE region to allow surplus resources to be more fully 
utilised. 
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Resilience and drought options 
2.30 CƻǊ ǇǊŜǾƛƻǳǎ ²wat ƻǇǘƛƻƴǎ ŀǇǇǊŀƛǎŀƭǎ ΨǊŜǎƛƭƛŜƴŎŜ ƻǇǘƛƻƴǎΩ ƘŀǾŜ ƴƻǘ ǳǎǳŀƭƭȅ ōŜŜƴ ƛƴŎƻǊǇƻǊŀǘŜŘ ǿƛǘƘƛƴ ǘƘŜ 

options appraisals. Resilience options include interventions that do not offer deployable output benefit but 
can operationally support resilience during events such as loss of assets. Due to the focus on increasing 
resilience and the development of the resilience framework, WRSE have requested that the water 
companies collate and submit their resilience options for regional appraisal. For further information 
relating to the resilience framework application, see Method Statement 1325 WRSE Resilience. 

 

2.31 Drought options include Temporary Use Bans (TUBs), Non-Essential Use Bans (NEUBs) and drought orders 
and permits where agreed with the Environment Agency. Some of the drought options from Company 
ŘǊƻǳƎƘǘ Ǉƭŀƴǎ ǿƛƭƭ ōŜ ƛƴŎƭǳŘŜŘ ŀǎ ƻǇǘƛƻƴǎ ƛƴ ǘƘŜ ǊŜƎƛƻƴŀƭ ǇƭŀƴΦ ΨaƻǊŜ ōŜŦƻǊŜ пΩ ƻǇǘƛƻƴǎ όŜΦƎΦ ǘŀƴƪŜǊƛƴƎΣ ŀƴŘ 
drought orders and permits with major impacts) included in Drought Plans to delay the introduction of 
Level 4 restrictions (e.g. rota-cuts and standpipes) have not been included in the option list for investment 
modelling. 

 

Water trading options 
2.32 WRSE recognises that water companies are working separately with third parties on demand and supply 

option opportunities through their Bid Assessment Frameworks (BAFs) and that this work may trigger the 
development of new options (both supply and demand). It is proposed that water companies can include 
ǎǳŎƘ ƻǇǘƛƻƴǎ Ǿƛŀ ΨǳǇŘŀǘŜ ǿƛƴŘƻǿǎΩ ŘǳǊƛƴƎ ǘƘŜ Ǉƭŀƴ ŘŜǾŜƭƻǇƳŜƴǘΣ ǿƘŜǊŜ ǘƘŜȅ Ŏŀƴ Ǉǳǘ ŦƻǊǿŀǊŘ ǿŀǘŜǊ ǘǊŀŘƛƴƎ 
options that may have been identified through this process. By doing so there will be ample opportunity to 
include water trading innovation in options at regional scale where these may arise. 

 

2.33 Where companies are screening third party proposals, these will be subject to the company BAFs which are 
aligned with company WRMP screening approaches and should therefore be consistent with the screening 
of alternative options. 

 
2.34 As well as seeking offers of resource, WRSE is conducting a systematic analysis to identify potential new 

bulk transfers that may be beneficial within the WRSE area. This work includes: 

Using a simple model of WRZs supply-demand balances in the South East to identify where there could 
be benefits from additional connectivity between zones and to identify capacity envelopes for the 
potential new transfers; and 

The identification of start and end points for the potential new transfers, followed by pipeline route 
selection and development of option information. 
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3 Progressing the options appraisal 
 

Inputs/requirements 
3.1 Regional level (consistency) 

Cross company methods (screening and option development) 

Design and information (consistency method/s) 

 

3.2 WRMP level (option lists) 

WRMP19 options 

Resilience options 

Catchment options 

 
3.3 RAPID (National and regional option gap analysis) 

Findings and implications for WRSE from the RAPID strategic options gap analysis 
 

3.4 Other sectors 

bŀǘƛƻƴŀƭ CǊŀƳŜǿƻǊƪ ǊŜƎƛƻƴŀƭ ǎŜŎǘƻǊ ŘŜƳŀƴŘ ό9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅΩǎ National Framework for Water 
ResourcesΣ ŀƴŘ ²w{9Ωǎ Future Water Resource Requirements) 

Existing options and new options at initial concept level (multi-sector group) 
 

Outputs 
3.5 Outputs will include: 

A central regional options database that contains information that is consistent with company WRMPs 
(options, lists and information) available for water company WRMP sub lists and databases 

A comprehensive list of options that covers a wide range of generic option types (following the best 
practice guidance) 
Regional options appraisal reporting to support water company WRMP24 options appraisal studies (to 
ensure consistency across the approaches and a gap analysis of regional scale options). These include 
the following reports: 

-  WRSE Options Appraisal Task 1 and 2a Technical Note (Review of rejection registers, gap analysis 
and screening) 

-  WRSE Options Appraisal Task 2b Technical Note (inclusive of Task 4 consistency and design 
principles) 

-  WRSE options appraisal guidance on option identification, screening and development (which 
brings together and updates the guidance from the two reports listed above) 

-  A technical report summarising the outputs of the options appraisal and the options uploaded 
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Lƴƛǘƛŀƭ ƻǇǘƛƻƴǎ ŀǇǇǊŀƛǎŀƭ ΨǇǊŜ ŎƻƴǎǳƭǘŀǘƛƻƴΩ ǎǘŀƎŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǿƛǘƘ ǎǘŀǘǳǘƻǊȅ ǎǘŀƪŜƘƻƭŘŜǊǎ ό9!κb9ύ ǘƻ 
support WRMP pre consultation. 

 

Data definition and assurance 
3.6 Options data is uploaded through excel templates to a Microsoft Azure hosted options database. This 

information can then be viewed and analysed through Power BI dashboards and is linked to the WRSE 
investment model. Additional information on upload requirements and templates is provided where 
necessary to those parties tasked with submitting the information. 

 

Figure 5: Overview of options database 
 

 

3.7 There are two levels of technical assurance on information for input to the regional modelling, which will 
provide a record of how the data sources have been checked and recorded, these are as follows: 

Water company level (Level 1): water company assurance process for dWRMP24 and, where applicable, 
consultant supplier assurance processes up to the point at which information is submitted to WRSE 
WRSE regional level (Level 2): From the hand-over point where data is received by WRSE, the WRSE 
assurance process will be undertaken at regional level for all centralised data and information activities. 

 

3.8 Where there are further iterations and updates to option information between the companies and WRSE, 
the same two levels of assurance apply. 
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3.9 The Level 1 assurance process is defined by the water company. An example of this process level might be a 
ΨǘƘǊŜŜ ƭƛƴŜΩ ŀǎǎǳǊŀƴŎŜΦ ²ƘŜǊŜ ǘƘŜ ŎƻƳǇŀƴȅ ǇǊƻŎǳǊŜǎ ŜȄǇŜǊǘ Ŏƻƴǎǳƭǘŀƴǘ ǎŜǊǾƛŎŜǎ ǘƻ ǳƴŘŜǊǘŀƪŜ ǘƘŜ ǿƻǊƪ ƻƴ 
their behalf the first line of assurance would be the quality assurance applied by the consultancy service. 
The second line would be spot checks and reviews of the data aligned with the WRSE programme deadlines 
and the third line would be external assurance of the data process to assure the work on behalf of the 
WRMP and internal company requirements for board assurance. 

 

3.10 Where there is a need for targeted assurance for consistency to meet stakeholder expectations, such as 
application of the cost consistency methodology by companies, these will be defined as required to meet 
the assurance needs. 

 

Key milestones 
3.11 Key milestones include: 

Autumn 2020: Initial option data upload to the WRSE option database (phased during the autumn of 
2020). Stakeholder engagement on the method statement. 

5ŜŎŜƳōŜǊ нлнлΥ /ƭƻǎŜ ƻŦ ŦƛǊǎǘ ΨǿƛƴŘƻǿΩ ŦƻǊ ƴŜǿ ƻǇǘƛƻƴǎ 

aŀǊŎƘ нлнмΥ /ƭƻǎŜ ƻŦ ŦƛǊǎǘ ΨǿƛƴŘƻǿΩ ŦƻǊ ǳǇŘŀǘŜŘ ƻǇǘƛƻƴ ƛƴŦƻǊƳŀǘƛƻƴ 

Spring and summer 2021: 

-  Regional modelling in progress, any required revisions to option information included 
-  Engagement at option level with the EA and NE (continuing through into autumn/winter 2021) 
WŀƴǳŀǊȅ ǘƻ CŜōǊǳŀǊȅ нлннΥ {ŜŎƻƴŘ ΨǿƛƴŘƻǿΩ ŦƻǊ ǳǇŘŀǘŜŘ ƻǇǘƛƻƴ ƛƴŦƻǊƳŀǘƛƻƴ 
February 2023: Following the update on WRMPs, a third limited opportunity to include option 
information changes. 
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4 Summary 
4.1 This method statement provides a clear explanation of the background, objectives and components of the 

options appraisal. The method statement and accompanying guidance provides a clear description of the 
step-by-step process to be undertaken for the regional plan and the steps required to be undertaken by the 
member water companies. 

 

4.2 We have updated this method statement to ensure that the comments provided by stakeholders have 
been captured and that it is line with the latest WRPG. A summary of the key revisions is provided as 
follows: 

A flow process diagram (Figure 1) to show what part of the options appraisal process is contained 
within this method statement, with signposting to the post DLP stage method statements that cover 
investment modelling and best value planning (Method Statement 1318 WRSE Best Value Planning). 
Clarification that information on the rationale for rejecting options will be published with the draft 
regional plan. 

The quality assurance process is updated to provide further information. 

We have also provided additional information setting out how multi-sector, resilience, third party, and 
catchment management options have been identified and appraised. 
We have subsequently agreed the engagement approach with the EA and Appendix 4 has been 
updated to reflect this. 

An additional website link is included to help interested parties to navigate to the relevant new 
information on options on the WRSE website. 

 
4.3 A high-level outline is provided of how the regional level and WRMP level options assessments will inform 

each other so that they are based on common and consistent information and this is illustrated an overall 
process diagram. 

 
4.4 The handover points between WRSE and the companies is included, along with the schedule of dates for 

when these activities will occur (key milestones). 
 

4.5 The list of information required for the options appraisal and subsequent modelling is provided in 
Appendix 3 and where cross referencing to other workstreams is required it is provided (e.g. information 
provision for resilience and environmental assessments). 

 
4.6 The quality assurance and key assumptions are outlined. 
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5 Next Steps 
5.1 An initial version of this document was consulted upon between 1st August 2020 to 30th October 2020 and 

comments received during this time have been incorporated in this version of the method statement. 
 

5.2 We have also reviewed this document against the final WRPG and supplementary guidance notes issued by 
the regulators. We have included a checklist in Appendix 5 to ensure our final version of this Method 
Statement is in line with the guidance. 

 
5.3 If any other further relevant guidance notes or policies are issued, then we will review this Method 

Statement to see if it needs to be updated. 
 

5.4 When we have finalised our Method Statement, we will ensure that we explain any changes we have made 
and publish an updated Method Statement on our website. 

 
5.5 We will update our website with relevant information from time to time to ensure that as new information 

comes forward stakeholders are kept informed. 
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Appendix 1: Option Types 
The screening approach and the list of option types 

An initial generic option list is proposed as follows, developed from the UKWIR Water Resources Planning Tools 

2012 Report3, and categorised according to the WRSE high level option types. Some additional Scheme Types and 

Sub Types have been added. Text in italics is carried forward from the UKWIR generic option type tables and the 

Ψ¦Y²Lw wŜŦΩ ƛƴŘƛŎŀǘŜǎ ǘƘŜ ǘŀōƭŜ ƴǳƳōŜǊ ŀƴŘ ǎŎƘŜƳŜ ǘȅǇŜ ƴǳƳōŜǊ ŦǊƻƳ ǘƘŜ ¦Y²Lw ǘŀōƭŜǎΦ 
 

Table 5.1: Blue ï Green Infrastructure Generic Option Types 
 

Categories UKWIR Ref Task 3: Scheme Type / Sub type 

Catchment management 5.19 Catchment management schemes - Supporting river flows 

Catchment management 5.19 Catchment management schemes - Habitat creation on chalk aquifers 

Catchment management 5.19 Catchment management schemes - Flood Storage / Wetland creation 

Catchment management 5.19 Catchment management schemes - Reconsider existing fish practices 

Catchment management 5.19 Catchment management schemes - River Restoration 

Catchment management 5.19 Catchment management schemes - Using SuDs to replenish aquifers 

Catchment management 5.19 Catchment management schemes - Nitrate reduction 

Catchment management 5.19 Catchment management schemes - Pesticide reduction 

Catchment management 5.19 Catchment management schemes - Payments for ecosystem services 

Catchment management 5.19 Catchment management schemes - Agricultural Activity 

Other 5.18 Water quality schemes that may have the coincidental effect of increasing 

the deployable output (DO) of a source works 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
3 UKWIR, 2012, Water Resource Planning Tools (Report Ref. No12/WR/27/6) Economics of Balancing Supply and Demand 
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Table 5.2: Efficient Use and Management of Water Generic Option Types 

Categories UKWIR 

Ref 

Task 3: Scheme 

Type / Sub type 

Description 

Consumption 

reduction 

 
Consumption 

reduction 

 

Consumption 

reduction 

2.1 Compulsory 

metering - 

Household 

2.1 Compulsory 

metering - Selective 

2.1 Compulsory 

metering - Non- 

Households in water-stressed areas, Households where a meter or meter box 

already exists 

 
Customers with swimming pool, outside taps, sprinkler/hose pipe users 

 
 

Industrial premises, Commercial and public sector premises 

  household  

Consumption 

reduction 

2.10 Advice and 

Information on direct 

abstraction and 

irrigation techniques 

Drip vs. spray irrigation, Direct abstraction, Other techniques for reducing 

evaporation 

Consumption 

reduction 

2.11 Advice and 

information on 

leakage detection 

Industrial, Commercial and public sector, Household, Agricultural 

  and fixing 

techniques 

 

Consumption 2.12 Promotion of water Replacement of existing fittings (e.g. taps, toilets) in existing housing stock. 

reduction saving devices - 
Retrofitting (new or 

subsidised) 

Appliance exchange programmes - washing machine, dishwasher, water 

closets or WCs. Company subsidy to appliance manufacturers. Company 

subsidy to consumers for the purchase of water saving appliances. Limited 

   purchase/use of instantaneous water heaters/boilers. Installation of low volume 

shower heads, toilet bag cistern dams, water butts, flush controller for urinals 

etc. 

Consumption 2.13 Water Recycling - Encouraging or requiring water recycling (i.e. direct use of untreated 'grey 

reduction  grey water reuse water') - industrial, commercial and public sector, households (e.g. using water 
  (existing household from baths/showers/basin for toilet use),, fitting recycling systems to existing 

  and non-household) houses 

Consumption 2.13 Water Recycling - Encouraging or requiring water recycling (i.e. direct use of untreated 'grey 

reduction  grey water reuse water') - industrial, commercial and public sector, households (e.g. using water 
  (new household and from baths/showers/basin for toilet use), fitting recycling systems in new 

  non-household) houses. 

Consumption 2.14 Sponsoring Water Sponsoring 'waste minimisation' projects, Tradable delivery entitlements, 

reduction  efficiency enabling Targeting gardeners for rainwater harvesting, Lobbying for tighter or company- 
  activities by others specific water regulations, Improving the enforcement of water regulations, 
   Implement water efficiency research (Waterwise) outcomes, Planning 

   restrictions preventing new development 

Consumption 

reduction 

2.2 Enhanced metering 

- Household 

Where meters are installed compulsorily but then customers encouraged to 

switch to paying measured charged voluntarily 

Consumption 2.2 Enhanced metering, Targeted installation of water meters and a promotional campaign to increase 

reduction  AMI Smart metering optant rates and change of occupancy switchers 

  - For all Customers  

Consumption 2.3 Meter Installation Installation when premises change ownership, Industrial, Commercial and 

reduction  policy - Water public sector, Households 

  Company Level  

Consumption 2.3 Meter Installation  

reduction  policy - Regional /  

  national level  

 



Categories UKWIR 

Ref 

Task 3: Scheme 

Type / Sub type 

Description 
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Consumption 2.4 Metering of Optional scheme, Compulsory scheme 

reduction  sewerage flow - To  

  manage water  

  consumption and  

  water wastage  

Consumption 2.5 Introduction of Introduction of separate additional fees for, sprinkler users, hose pipe users, 

reduction  special fees outside tap users, swimming pools 

Consumption 2.6 Changes to existing Including - seasonal, spot pricing for water stressed areas, drought time tariffs, 

reduction  measured tariffs - introducing summer/winter or other seasonal tariffs, introducing daily/peak/off- 

  Drought protection peak tariffs for at least some seasons, 

Consumption 2.6 Changes to existing increasing the volumetric charges, introducing rising block volumetric charges, 

reduction  measured tariffs - 
Volumetric charges 

charge only above a defined subsistence level of use (to protect low income 

families), flow restrictor charging (tariff reduction for a restriction in domestic 

supply water pressure) 

Consumption 2.6 Changes to existing Discontinued declining block rate tariffs, domestic user tariffs and/or 

reduction  measured tariffs - commercial user tariffs 

  Other  

Consumption 2.7 Introduction of Introducing interruptible industrial supplies, introducing lower charges for major 

reduction  special tariffs for users with significant storage, introducing higher cost ban-free sprinkler or 

  specific users hose pipe licences, Introducing spot pricing for selected customers 

Consumption 2.8 Water use audit and Domestic property water use audit and retrofit, stand alone, Domestic property 

reduction  inspection - water use - audit and retrofit, Integrated Demand Management, Domestic 
  Household and non- property water use - self audit packs, Commercial property water use - audit 
  household water integrated with Water Regulations Inspection, Commercial property water use 

  efficiency audit, Institutional property water use audit and retrofit 

Consumption 2.9 Awareness Industrial customers/bodies, Commercial customers, Households, Public 

reduction  campaigns - sector (e.g. schools, hospitals, community groups), Recreation facilities (parks 
  Targeted water and gardens, golf courses), Designers of hot water systems, taps and water 
  conservation using appliances, Purchasers of water-using appliances (i.e. in showrooms), 
  information (advice Labelling water consumption of appliances. 
  on appliance water Customer education on water saving appliances. Encouraging greater use of 
  usage) water saving technology in new and/or existing buildings (industrial, 
   commercial, public sector and household). Encouraging fitting of showers, low 
   volume shower heads, limited purchase/use of power showers, low flush 
   toilets, dual flush toilets, fitting new toilets, composting toilets, waterless 
   urinals, retrofitting existing toilets, shallow trap toilets, flush controller for 
   urinals, timing devices, 'people detectors', self-closing taps i.e. push operation 
   taps that cut off this supply after a short time, spray taps, toilet bag cistern 
   dams (by displacing part of the cistern volume, reduce the flush volume), hose 
   activated by a spring loaded trigger mechanism, research and development 

   into water saving technology. 

Consumption New Home visits to Assistance in repairing leaking toilets. Programme of re-washering customers' 

reduction  reduce plumbing taps 

  losses  

Consumption New Reduction in other Reduction of distribution system operational use, reduction of legal water use 

reduction  consumption that is unbilled & reduction in illegal water use 

Loss reduction 3.1 Customer supply Identification of major supply pipe leaks, fixing major supply pipe leaks, at 
  pipe leakage water company expense, at customers' expense or subsidised by water 

  reduction company 

Loss reduction 3.2 Leakage reduction - Find & fix leakage in trunk mains and reservoirs including overflows 

  trunk mains and  



Categories UKWIR 

Ref 

Task 3: Scheme 

Type / Sub type 

Description 
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service reservoir 

leakage reduction 

Loss reduction 3.2 Leakage reduction - 
Speed and quality of 

repairs 

Changes to policy / organisational setup e.g. fixing of reported and/or detected 

leaks 

Increase in repair resources 

Improved quality of repairs 

Loss reduction 3.5 Leakage reduction - New pressure reduction programmes (installation of PRVs) 
  Pressure reduction Optimisation of existing pressure management assets 

  programmes Pressure transient reduction 

Loss reduction 3.6 Leakage reduction - Additional leakage-driven mains replacement 
  (Asset renewal) Small area networks 

   Distribution capacity expansion to relieve constraints and manage pressure 

Loss reduction 4.1 Diagnostic studies  

  for production losses  

Loss reduction 4.2 Improved leakage  

  detection and  

  reduction on raw  

  water mains  

Loss reduction 3.3, 3.4 Leakage reduction - Changes to policy / organisational setup 

  Active Leakage 

Control 

Increase in leakage detection resources 

Improved efficiency 
Innovative techniques and technologies e.g. fast logging, fixed noise logging, 

   smart networks 

Loss reduction 4.3, 4.4 Increase water Reduce treatment works losses 
  treatment works On site wash water recovery 

  (WTW) efficiency  

Loss reduction New Leakage reduction - Advice and information on leak identification and fixing techniques to raise 
  Customer awareness and educate customers to report leaks 
  engagement /  

  education /  

  incentives  

Loss reduction New Leakage enabling e.g. better monitoring and information including night use, investigation to 
  schemes better understand the network, identifying previously unknown consumption, 
   improved meter accuracy and DMA operability, more bulk metering, raw water 

   mains monitoring. 

Other 5.16 Rainwater Direct collection and storage of rainwater. May be at domestic or industrial 

  harvesting scale (e.g. airports) 

Other New Sea water for  

  industrial processes  

  and cooling  

Outage New Interventions to Interventions to increase source and system reliability, redundancy, resistance, 

reduction  reduce outage risk response and recovery to outage events enabling reduction in elements of 

   outage risk, by changing magnitude, likelihood and duration of impacts. 
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Categories UKWIR 

Ref 

Task 3: Scheme Type 

/ Sub type 

Description 

Desalination 5.7 Desalination Membrane separation (electrodialysis reversal, reverse osmosis), 
   Thermal processes (multistage flash distillation, multiple effect 

   distillation, mechanical vapour compression) 

Groundwater 5.3 Groundwater sources New sources, improve existing sources (with or without licence change), 
   Increase aquifer yield by reducing seawater intrusion into aquifers, by 

   pumping or through introduction of a physical barrier 

Groundwater 5.5 Artificial Storage and  
  Recovery wells (or Aquifer  

  Storage and Recovery  

  (ASR))  

Groundwater 5.6 Aquifer recharge /Artificial  

  recharge (AR)  

Other 5.15 Tidal barrage  

Other 5.20 Conjunctive use operation  

  of sources  

Other 5.21 Joint (ñshared assetò)  

  resource  

Other 5.22 Asset Transfers  

Other 5.23 Options to trade other  

  (infrastructure) assets  

Other 5.12, Abstraction licence trading Trading of existing licences. Re-use of existing private supplies taken 

 5.17  out of service (Defence establishment sites/Industrial sites) 

Removal of 3.7 Distribution capacity Trunk mains, Distribution mains 

constraints  expansion  

Removal of 5.10 Redevelopment of existing Changes to current system operation that may result in relatively cheap 

constraints  resources with increased and simple operational changes that could yield benefits to the supply- 

  yields demand balance 

Removal of New Increase water treatment  

constraints  works (WTW) capacity  

Reservoir 5.2 New reservoir On-stream reservoirs, Pumped-storage reservoirs, Flood storage 
   reservoirs, River regulation reservoirs and/or direct supply reservoir, 
   Development of dis-used gravel pits (or redundant quarries) as 

   reservoirs, Dam raising 

Reuse 5.12 Reclaimed water, water Include recycling of sewage, surface water, or wastewater treatment 

  re-use, effluent re-use works final effluent for direct or indirect reuse. 

River 5.1, 5.4 Direct river abstraction New river abstraction (with intake) and with licence application, Transfer 

abstraction   of existing river licence to new or existing works, modify existing 

   abstraction licences. Also includes use of infiltration galleries. 

Import 5.8 Bulk transfers into region Import of raw or treated water from outside WRSE region. May include 
   renovation or increase of existing transfer or development of new bulk 

   transfers by canal, river or pipeline 

Transfers 5.8 Bulk transfers within Transfer of raw or treated water between WRZ/companies within WRSE 
  region region: Renovation or increase of existing transfer or development of 

   new bulk transfers by canal, river or pipeline 
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Table 5.4: Response to Regional Events Generic Option Types 
 

Categories UKWIR 

Ref 

Task 3: Scheme Type / Sub type Description 

Drought 

orders 

New Drought intervention - Drought order Limitation of other abstractions, and further limit 

customer use of water 

Drought 

permits 

New Drought intervention - Drought permit Modification or suspension of conditions in abstraction 

licences 

Other 2.15 Change in Level of Service to enhance 

water available for use (WAFU) 

 

Other 5.13 Imports (icebergs) Towing of icebergs from the Norwegian sea 

Other 5.14 Rain cloud seeding  

Other New Drought intervention - recommission 

abandoned sources 

 

Transfers 5.9 Tankering of water - Road Tankering  

Transfers 5.9 Tankering of water - Sea Tankering  

Transfers New Drought intervention - Temporary transfer Transfers between WRZs under mutual aid using 

existing connections, new transfers, or emergency 

   transfers constructed in drought circumstances 
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Appendix 2: Appraisal of multi-sector 

options 

Multi -sector options 
The National Framework for Water Resources set the objectives for regional plans as follows: άwŜƎƛƻƴŀƭ Ǉƭŀƴǎ ǿƛƭƭ 

set out how the supply of water for people, business, industry and agriculture will be managed in the region. The 

plans will create resilient water supplies for all users, while protecting and enhancing the environment and 

creating wider social benefits for the next 25 years or more. They will be developed collaboratively by water 

companies, other large water-using sectors and local organisations with an interest in the water environment, 

ǿƘƻ ŎƻƭƭŜŎǘƛǾŜƭȅ ƳŀƪŜ ǳǇ ǊŜƎƛƻƴŀƭ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ǇƭŀƴƴƛƴƎ ƎǊƻǳǇǎΦέ 

WRSE is responding to these objectives by developing a multi-sector regional resilience plan that will include 

solutions to address water resources needs for both Public Water Supply (PWS) and Non-Public Water Supply 

(Non-PWS) users, while ensuring this is done in a way that delivers environmental benefit and wider social and 

economic benefit. Figure 6 shows how these objectives overlap. The objective of the regional plan is broader than 

the objective of WRMPs in that the regional plan include Non-PWS needs, as well as PWS needs. Figure 6 also 

provides examples of different options that map onto these objectives. 

To facilitate identification of multi-sector options WRSE developed a Stakeholder Engagement Tool. The tool used 

a web-based form, accessible through the WRSE Engagement HQ site, to engage sectors with Non-PWS needs. 

The tool sought information on: 

1. Existing abstractors with surplus resources who would be prepared to trade with another sector 

2. Existing or potential abstractors with a future increased need 

3. Ideas for new multi-sector options 

Where surplus resources are identified then potential new trading options can be developed for either PWS or 

Non-PWS sectors. 

Where there are future Non-PWS needs then these can be added to the PWS needs within WRZs to identify the 

potential for multi-sector solutions to address both needs. 

Where new multi-sector options are identified to address joint needs then there are included in the option set 

provided that the minimum level of information needed can be provided and the options do not overlap with 

other option types (e.g. water company demand management strategies). 
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Figure 6: Characterisation of multi-sector options 
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1. Home visits to reduce PWS per-capita 
consumption/New resource development for 
PWS/Water efficiency audits for PWS customers 

2. Options to help PWS customers make better use 
of Non-PWS resources, reducing PWS need 

3. Option to develop non-PWS for irrigation or 
industry 

4. Catchment management, increasing security of 
PWS and improving environmental water 
quality. 

5. Catchment management, increasing security of 
PWS and Non-PWS supplies and improving 
environmental water quality 

6. No till agriculture improving resilience of water 
in soil profile for agriculture 

7. River restoration for environmental 
improvement alone (but likely to have social 
benefits too?) 

8. As 4, (catchment benefits) but also providing 
significant recreational and employment benefit 

9. As 5 (catchment benefits), but also providing 
improved flood risk management. 

10. Wider uptake of regenerative agriculture, 
landscape scale interventions 

11. Non-PWS reservoir with amenity value 
12. Natural flood management measures. 
13. Flood storage reservoir. 
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Appendix 3 Option Information 
Information on options is provided to WRSE using a standard template. The information is then uploaded to an 

options database. For options that have been rejected by companies during option screening only limited 

information is required including the option name, reference and rejection reason. For feasible (or constrained 

feasible) options for investment modelling further information is required which is summarised in the tables 

below including: 

¶ Summary information on the option (see Table 5) 

¶ Option metric profiles for information that varies over the planning period (see Table 6) 

¶ Option metrics that are single point values and do not vary over time and as such do not need to be 

profiled Option (see Table 7). 

Table 5: Summary of option information 
 

Data field Brief description 

Option name / ID Name and WRSE identification reference. Company references can also be added. 

Option Description A brief description of the option, including the engineering design 

Option stage and type The option stage allows for real option analysis (e.g. planning, construction). Classification (e.g. reservoir, river 
abstraction, groundwater etc). 

WRMP19 status and 
change 

Whether an option was selected at WRMP19 and whether it has changed since then, stayed the same, or is a 
new option. 

DO Tier The category of options for Deployable Output (DO) assessment 

Minimum flow and 
capacity (Ml/d) 

Summary fields on the benefits of the option 

Cost base The date for which all costs are current for, indexing will be applied to make all costs consistent 

Current asset? If the option represents a currently operational option, or an option under construction 

Duration (years) The estimate in years for which how long the option will take to deliver 

Earliest operational 
start 

The earliest date that water becomes available 

Location details NGRs for locations of key start/end points (inclusive of donor/recipient company names if applicable) 

Rejection details If scheme is rejected, the reason why and when it was rejected 

Dependencies Whether options are: 

¶ Mutually exclusive 

¶ Mutually inclusive 

¶ Reliant of start/completion of another option 
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Table 6: Option metric profiles 75 year (cost and other metrics) 
 

Metric Brief description 

Costs ¶ /ŀǇƛǘŀƭ Ŏƻǎǘǎ όŎŀǇƛǘŀƭ ŜȄǇŜƴŘƛǘǳǊŜΣ ƻǊ ΨŎŀǇŜȄΩύ ōȅ ŀǎǎŜǘ ƭƛŦŜ category 

¶ Optimism bias (using consistent cost method) 

¶ Costed Risk 

¶ hǇŜǊŀǘƛƴƎ Ŏƻǎǘ όΨƻǇŜȄΩύ ŦƛȄŜŘ όϻκȅǊύ ŀƴŘ ǾŀǊƛŀōƭŜ (£/Ml) 

Deployable Output (DO) Yearly profile of DO can be input against a number of scenarios: 

¶ 1:2 average 

¶ 1:10 average & peak 

¶ 1:200 average, peak & minimum 

¶ 1:500 drought average, peak & minimum 

Embodied and Operational 
Carbon 

Carbon emissions 

¶ Fixed (tCO2e/yr) and variable (tCO2e/Ml) 

Other Electricity 

¶ Fixed (kWh) / variable (kWh/Ml) 

 

Table 7: Option non-profiled metric data (resilience, environmental and other metrics) 
 

Metric Brief description 

Resilience The scoring method for the following resilience metrics are set out in the Resilience Framework Method Statement 
(Method Statement 1325 WRSE Resilience). 

¶ Supply Demand Benefit Uncertainty 

¶ Vulnerability to other Hazards 

¶ Availability of additional headroom 

¶ Catchment / Raw water quality risks 

¶ Capacity of Catchment Services 

¶ Risk of failure due to exceptional shocks 

¶ Soil health 

¶ Expected time to failure 

¶ Duration of Enhanced Drought Restrictions 

¶ Operational Complexity 

¶ System Connectivity 

¶ Good customer relations for demand management 

¶ Scalability & Modularity 

¶ Lead Time 

¶ Reliance on External bodies 

¶ Flexibility of planning pathways 

¶ Collaborative landscape management 

Environmental The scoring methodology for environmental metrics is set out in the Environmental Assessment Method Statement 
(Method Statement 1329 WRSE Environmental Assessment) 

¶ SEA Environmental Benefit Effect 

¶ SEA Environmental Negative Effect 

¶ Biodiversity Net Gain 

¶ Natural Capital 

Lead time Time (in years) required to implement the scheme after being included in an approved WRMP. For real options this 
time may be separated into planning, development and construction stages. 
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Appendix 4 Stakeholder pre- 

consultation (EA/NE) 
This appendix sets out the approach to pre-consultation for the options appraisal including: 

¶ The need for engagement 

¶ ¢ƘŜ ŜƴƎŀƎŜƳŜƴǘ ΨŀǎƪΩ ŦǊƻƳ ǘƘŜ ²w{9 ƻǇǘƛƻƴǎ ŀǇǇǊŀƛǎŀƭ team 

¶ The principles and proposed approach 

¶ Agreed approaches to sharing information 

¶ Timely release of information and initial timeframe 

 
¢ƘŜ ǊŜŀǎƻƴ ŦƻǊ ǘƘƛǎ ŀǇǇŜƴŘƛȄ όǘƘŜ ΨƴŜŜŘΩύ 

The WRSE options appraisal workstream will require engagement with stakeholders as part of the task delivery. 

The Environment Agency (EA) and Natural England (NE) are key stakeholders for statutory water company 

WRMPs and therefore will need early visibility of the activities being undertaken by WRSE (which will inform 

company WMP24 options appraisals). 

The type of information that could be part of the engagement include: 

¶ Technical methods 
-  Such as changes to the company WRMP screening methods and approaches through 

recommendations by WRSE to improve consistency across the company WRMP options appraisals 

¶ Options information 

-  Option lists (may change as a result of new information or recommendations made by WRSE) 
-  Option scopes and new options may occur (either from WRSE or water company appraisals) 

It is recognised that these changes should be managed and organised as efficiently as possible, and that by doing 

this through WRSE (initially), ahead of WRMP24 pre-consultations we may be able to control the impact on all 

parties (time and resourcing) and help mitigate the risk of subsequent EA/NE feedback on WRMPs requiring 

significant changes to the regional plan. 

¢ƘŜ ŜƴƎŀƎŜƳŜƴǘ ΨŀǎƪΩ 

We would like to engage the EA/NE in these two key areas of our options appraisal work therefore and Table 10 

provides an initial list of areas of engagement along with a summary of what feedback we would expect to 

receive. 
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Table 10: Engagement areas and anticipated feedback 
 

Area of work Method / Report / Information type Feedback 

 
Technical 
methodology 

Phase 1 scoping report 

Phase 2 regional approach (options appraisal) 

¶ Approach to option screening 

¶ Approach to option development and 
consistent information requirements for 
the constrained feasible list 

Phase 3 WRSE options appraisal summary report 

Does the approach to regional planning set out 
align with your expectations, including those of 
the WRPG and National Framework? 

 
Do you have any comments on the 
environmental assessment methodology? 

 
Options 

Lists (option database) 
¶ Changes to unconstrained, feasible lists 

¶ The rationale for why and which options 

Are you satisfied with the application of the 
approach for options identification and 
screening? 

 
Are there options on the constrained feasible 
list that you think should not be included? 

 
Are you aware of any gaps in the constrained 
feasible list? 

 Option level (information) 

¶ Existing option (with new environmental 
information) 

¶ New option creation (and environmental 
information) 

Do you have any comments on specific option 
information for investment modelling (e.g. 
environmental metrics, rejection reasonings)? 

 

The principles we propose to follow to carry out the engagement 

We recognise that the EA and NE have limited resources available to undertake the engagement, we also 

recognise that with the current situation (Covid-19) and restrictions in place that face to face contact is not 

possible. In order to undertake the engagement, we are currently working on the following principles and tools to 

help manage the engagement effectively. 

¶ That because a single regional database is held, that is consistent with the company options list, that 
WRSE will be able to organise the initial sharing of information. 

¶ That the data information platforms will be developed in ways to help facilitate this (e.g. data fields which 
allow for the sorting of information). 

¶ That we will agree beforehand on the information types and feedback required. 
¶ That we will provide the EA/NE with the information and clearly delineate where the feedback should be 

provided. 

¶ Agree with the EA/NE on a timeframe for the information share and feedback (we will agree beforehand a 
schedule). 
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Summary of agreed approaches to sharing information 

Environment Agency approach: 

¶ That companies will continue to engage with the regional contacts on the methodology and technical 

reporting at regional level 

¶ That option level information will be made available to local teams via water company WRMP teams and 

the feedback and workshops be held at local level 

¶ That option level information should also be available at regional level (WRSE) to the Environment Agency 

for visualisation purposes 

Natural England approach: 

¶ That WRSE will organise and make available all relevant regional and option level information via the DLP 

and visualisation tools in order to make the most efficient use of resources 

Data on individual options can be made available to the Environment Agency and Natural England through the 

following means: 

1. A PowerBI dashboard linked to the WRSE options database providing details of the unconstrained list of 

options, including rejection reasons for options that have not been taken forward and key option 

information for those options that have been taken forward for investment modelling (i.e. either on the 

feasible or constrained feasible lists) 

2. An ArcGIS Online dashboard showing the location and description of options carried forward, together 

with the geographical information on the constraints considered in the environmental assessment. 

 

 
Initial timeframe - Updated 

The timing for the engagement is best once the initial data uploading and options appraisal screening stages have 

been undertaken, along with any activities that could create new options. Options have been uploaded to the 

WRSE options database in Spring of 2021 and public workshops on the options were held in June 2021. 

Recordings of the workshops are available from the WRSE Engagement HQ website. 
 

The exact protocol for accessing the data will be agreed with the Environment Agency and Natural England by the 

WRSE PMB once the technical tasks have been completed to allow access in line with the principles set out in this 

Method Statement. 

In terms of technical methods, the Phase 1 and Phase 2 reports are available for review by the EA/NE. These could 

be passed to the EA/NE representatives on the WRSE PMB when required, subject to agreement. 
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Appendix 5 Checklist for consistency 

with the WRPG 
The Environment Agency published its WRPG in February 2021. The following table identifies the relevant parts of 

ǘƘŜ ƎǳƛŘŀƴŎŜ ǊŜƭŀǘƛƴƎ ǘƻ ǘƘƛǎ aŜǘƘƻŘ {ǘŀǘŜƳŜƴǘΣ ŀƴŘ ǇǊƻǾƛŘŜǎ ²w{9Ωǎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ƛǘǎ ŎƻƴǎƛǎǘŜƴŎȅ ǿƛǘƘ ǘƘŜ 

requirements in the guidance. 
 
 
 

WRPG Section 
No. 

Action or approach Method Statement ref: WRSE assessment of 
consistency 

8.1, 8.2 Option lists 

(unconstrained and 

feasible) 

Paragraph 2.4 (and Figure 4) show how 

the option lists are generated and 

integrated into the regional option 

appraisal 

Paragraph 2.7 ŜȄǇƭŀƛƴǎ ǘƘŜ ΨƘŀƴŘ-ƻŦŦΩ 

points in relation to the option lists 

Consistent with the 

requirements to identify 

options from generic option 

types and integrated between 

company and regional levels 

8.1.1 Regional and third- party 

options 

Paragraph 2.19 references the regional 

option gap analysis which identifies new 

regional options (at company level). 

Figure 3 shows which options are 

identified at regional level (catchment 

management, multi-sector and transfers) 

Paragraph 2.32 and 2.33 reference 

where third party options can be 

included within the regional plan (via 

windows for submission). Where third 

party option ideas are put forward to 

WRSE they will be forwarded to water 

companies. 

Shows clearly where regional 

solutions will be identified. 

Company level reporting will 

provide further detail. 

The approach to working with 

companies on third party 

options is consistent with the 

WRPG 

8.2, 8.2.1 Screening and Further 

screening 

Paragraph 2.4 (and Figure 4) shows how 

the screening of options is integrated 

between company and regional levels. 

The screening methodologies 

will be made available via 

company level. 

The WRSE process promotes 

and allows for consistency 

across company level 

screening 
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8.2.2 Assessing environmental 

constraints 

The option screening employed for 

company unconstrained lists includes 

screening for environmental constraints. 

For options included for investment 

modelling the environmental assessment 

of options is contained within the WRSE 

environmental assessment Method 

Statement 

Environmental screening of 

unconstrained option lists is 

undertaken at company level 

8.3 Provision of option 

information 

Option description, DO, lead time, and 

value metrics (customer, environment 

and resilience) for the option will all be 

available via the WRSE DLP 

Option utilisation will be available post 

modelling 

Environmental assessment results will 

also be available via WRSE (or company 

level depending on the request) 

Some of the option 

information required for 

WRMPs will be available from 

the options database 

Further information will be 

needed for company level 

option dossiers 

8.3.1 Cost information Guidance to companies on cost 

consistency provided in WRSE options 

appraisal guidance that aligns with All 

Company Working Group guidance for 

Strategic Resource Options. 

Approach aligns with WRPG, 

although noted that in some 

cases option development 

may be at a point where not 

all environmental and water 

quality interventions have 

been identified, however such 

early-stage options are 

expected to have a higher 

optimism bias. 

8.3.2 Carbon Embodied carbon emissions are included 

in the information requirements 

(Appendix 3), together with power 

requirements for calculation of emissions 

from electricity. 

Requirement to include 

carbon emissions is 

addressed. Further 

consideration needed on 

potential for mitigations to 

reduce embodied carbon. 
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Executive summary 
Water Resources South East (WRSE) is developing a multi-sector, regional resilience plan 

to secure water supplies for the South East until 2100. 

 
We have prepared Method Statements setting out the processes and procedures we will 

follow when preparing all the technical elements for our regional resilience plan. We 

have consulted on these early in the plan preparation process to ensure that our 

methods are transparent and, as far as possible, reflect the views and requirements of 

customers and stakeholders. 

 
Figure ES1 illustrates how this resilience framework Method Statement will contribute to 

the preparation process for the regional resilience plan. 

 
To make sure our plan is resilient to future shocks and stresses ς both the ones we can 

ŦƻǊŜŎŀǎǘ ŀƴŘ ǘƘƻǎŜ ǿŜ ŎŀƴΩǘ ς ǿŜΩǊŜ ƎƻƛƴƎ ǘƻ ŘŜǾŜƭƻǇ ŀƴŘ ǘŜǎǘ ƻǳǊ Ǉƭŀƴ ŀƎŀƛƴǎǘ ŀ ƴŜǿ 

resilience framework. This will allow us to assess options in terms of greater resilience to 

short-term shocks and long-term trends, as well as for cost, best value and impact on the 

environment. 

 
This is a new framework which we have already published for consultation (WRSE 

Securing resilient water resources for South East England) but our method statement sets 

out how we have developed it, and how we will use it to assess the resilience of our 

regional resilience plan. 

 
A specific framework is needed because there are a number of important aspects of 

ȫǿŀǘŜǊ ǊŜǎƻǳǊŎŜ ǊŜǎƛƭƛŜƴŎŜΩ ǘƘŀǘ ŀǊŜ ƴƻǘ ŎǳǊǊŜƴǘƭȅ ŎƻǾŜǊŜŘ ōȅ ƳƻǊŜ ŎƻƴǾŜƴǘƛƻƴŀƭ 

assessments (and which tend to be economic and environmental -led). We also need to 

ƳƻǾŜ ŀǿŀȅ ŦǊƻƳ ŀ ǇƭŀƴƴƛƴƎ ŀǇǇǊƻŀŎƘ ǘƘŀǘ Ƙŀǎ ŎƻƴŎŜƴǘǊŀǘŜŘ ƻƴ ŀ ǎƛƴƎƭŜ ΨƘŀȊŀǊŘΩ ς a 
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shortage of water caused by droughts ς to one that looks at the resilience of non-public 

water supplies, the environment and our society and economy more generally. 

 
Figure ES1: Overview of the Method Statements and their role in the development of the WRSE regional 
resilience plan 

The Resilience Framework Technical Report Consultation Document and the summary of 

the response to the consultation can both be found in the document library on the WRSE 

website. 
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1. Introduction 
This Method Statement outlines the final framework approach that Water Resources South East (WRSE) 

Ƙŀǎ ƛƳǇƭŜƳŜƴǘŜŘ ǘƻ ŀƭƭƻǿ ǳǎ ǘƻ ƛƴŎƻǊǇƻǊŀǘŜ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ΨǊŜǎƛƭƛŜƴŎŜΩ ƛƴǘƻ ƻǳǊ ǊŜƎƛƻƴŀƭ ǇƭŀƴƴƛƴƎ 

process. This framework helps to move us from a focus on securing public water services and managing 

the risk of droughts, to securing wider resilience across a series of connected water systems. 

We recognise that the water resource systems across the South East of England are complex, multi- 

sector and interlinked, and that risks associated with drought events cannot be viewed in isolation if we 

are able to address the challenges and identify the opportunities that exist within the domain of water 

resources within our region. We also understand that future shocks and stresses are uncertain, and the 

way in which we plan to invest in improvements to our water resource systems needs to reflect that in 

order to be resilient in themselves. 

The framework described within this document is therefore intended to allow us to evaluate and 

ǉǳŀƴǘƛŦȅ ΨǊŜǎƛƭƛŜƴŎŜΩ ǎƻ ǘƘŀǘ ǿŜ Ŏŀƴ ƛƴŎƻǊǇƻǊŀǘŜ ǘƘŜ ŎƻƴŎŜǇǘ ƛƴǘƻ ƻǳǊ ǿƛŘŜǊ ōŜǎǘ ǾŀƭǳŜ ǇƭŀƴƴƛƴƎ ƻŦ ǿŀǘŜǊ 

resources for the south east. We consider this is an important step towards a wider, more integrated 

understanding of water resources planning. 

For more information on WRSE and its members, the development and purpose of the regional plan 

and how it fits into the national picture, please visit wrse.org.uk. 
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2. Feedback on our approach 
!ǎ ƭŀƛŘ ƻǳǘ ƛƴ ƻǳǊ ŘƻŎǳƳŜƴǘΥ Ψ{ŜŎǳǊƛƴƎ ǊŜǎƛƭƛŜƴǘ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ŦƻǊ {ƻǳǘƘ 9ŀǎǘ 9ƴƎƭŀƴŘ ς our response 

ǘƻ ŦŜŜŘōŀŎƪ ƻƴ ƻǳǊ ǊŜǎƛƭƛŜƴŎŜ ŦǊŀƳŜǿƻǊƪΩΣ ǿŜ ŎƻƭƭŀǘŜŘ ǊŜǎǇƻƴǎŜǎ ƻƴ ƻǳǊ ƛƴƛǘƛŀƭ ŘǊŀŦǘ ŦǊŀƳŜǿƻǊƪ ŀƴŘ ƘŀǾŜ 

reflected them where appropriate within this document. The key changes we have made as a result of 

that consultation can be summarised as follows: 

¶ We have carried out a full, systems mapping exercise of the key systems associated with water 

resources in the south east and ensured that the metrics we have used to measure resilience reflect 

the most important interactions between those systems. 

¶ We have considered the south-east economic and social system as underlying the other three key 

systems and looked at how relevant feedback loops might affect our framework. That process 

specifically identified metrics relating to customer response during drought, and engagement with 

catchment management, which have been incorporated into the scoring metrics. 

¶ We have clarified how the resilience framework fits in with and interacts with the rest of the best 

value decision making framework, particularly in relation to environmental value criteria, and we 

have enhanced the role of supporting catchment services in the resilience framework. 

¶ Links to the national resilience assessment and Cabinet Office definitions of resilience have been 

made clearer and more explicit. The role of response and recovery is clearly identified, and the 

ability of investment programmes to evolve and incorporate innovation has been strengthened. 

¶ ¢ƘŜ ƛƴǘŜǊŀŎǘƛƻƴǎ ǿƛǘƘ ΨǎƘƻǊǘŦŀƭƭǎΩ ƛƴ ǘƘŜ ōŀǎŜƭƛƴŜ ǎȅǎǘŜƳ ǊŜǎƛƭƛŜƴŎŜΣ ƛƴŎƭǳŘƛƴƎ ǇŀǊǘǎ ƻŦ ǘƘŜ ǇǳōƭƛŎ ǿŀǘŜǊ 

supply system where there are known or suspected resilience issues, and catchment and soil health 

deficits for the water environment, have been made clearer. 

¶ The water quality metric has been enhanced to include both the resilience of water resource options 

themselves, and the impact that changes might have on wider catchment water quality. 

¶ We have implemented a carefully controlled process for managing subjective metric scoring to 

ensure, as far as is practical, that assessments are consistent and unbiased. This has been subject to 

an assurance review. 

¶ We have avoided the need for metric or option weighting, with all benefits scaled according to an 

options contribution to a relevant regional deficit. Inputs relating to hazards and shock events other 

than drought have been clearly identified within the metrics. 
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3. Summary of the framework 
¢ƘŜ ŦƛǊǎǘ ǉǳŜǎǘƛƻƴ ǘƘŀǘ ŀǊƛǎŜǎ ƛǎ ΨǿƘŀǘ Řƻ ǿŜ ƳŜŀƴ ōȅ resilience ƛƴ ǘƘƛǎ ŎƻƴǘŜȄǘΩΚ ¢ƘŜǊŜ ŀǊŜ ŀ ƳǳƭǘƛǘǳŘŜ ƻŦ 

possible definitions and responses to this, and, in line with the National Infrastructure Commission, we 

have adopted this as a concept rather than a specific definition. In concept: 

ΨwŜǎƛƭƛŜƴŎŜ ƛǎ ŀōƻǳǘ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ŎƻƴǘƛƴǳŜ ǘƻ ŦǳƴŎǘƛƻƴ ŜŦŦŜŎǘƛǾŜƭȅ ƛƴ ǘƘŜ ŦŀŎŜ ƻŦ ŦǳǘǳǊŜ ŎƘŀƭƭŜƴƎŜǎΦ ¢ƘŜ 

ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƻ ŀŎƘƛŜǾŜ ƛǘ ŎƘŀƴƎŜ ƻǾŜǊ ǘƛƳŜΣ ŀǎ ŎƘŀƭƭŜƴƎŜǎ ŀƭǘŜǊΦΩ1 

Whether or not a system can be considered to be functioning depends on whether or not it is able to 

provide the service that we desire from it. We explore the concept of service and how it relates to 

resilience later in this section. 

Our resilience framework is based on the three key attributes of reliability, 

adaptability, and evolvability. These describe how our systems are able to cope both in the face of 

ΨǎƘƻŎƪΩ ŜǾŜƴǘǎ όǘǊŀƴǎƛŜƴǘ ŜǾŜƴǘǎ ǎǳŎƘ ŀǎ ŘǊƻǳƎƘǘ ƻǊ ǇŀƴŘŜƳƛŎ ǘƘŀǘ Ŏŀƴ ŀŎǘ ǘƻ ŘƛǎǊǳǇǘ ǘƘŜ ŦǳƴŎǘƛƻƴ ƻŦ ǘƘŜ 

ǎȅǎǘŜƳύ ŀƴŘ ŦǳǘǳǊŜ ΨǎǘǊŜǎǎŜǎΩ όǘǊŜƴŘǎ ǘƘŀǘ ŀŦŦŜŎǘ ǘƘŜ ŦǳƴŎǘƛƻƴƛƴƎ ƻŦ ǘƘŜ ǎȅǎǘŜƳύΦ ¢ƘŜǎŜ ŀǘǘǊƛōǳǘŜǎ ƘŀǾŜ 

ōŜŜƴ ƳƻŘƛŦƛŜŘ ŦǊƻƳ ǘƘŜ ŦǊŀƳŜǿƻǊƪ ǇǊƻǇƻǎŜŘ ōȅ .ƻƭǘȊ ŀƴŘ .ǊƻǿƴΩǎ ΨwŜǎƛƭƛŜƴŎŜ ōȅ 

5ŜǎƛƎƴΩ ŀǇǇǊƻŀŎƘ2, and one of the authors of that paper has been involved as an expert reviewer 

throughout the framework development. 

²Ŝ ƘŀǾŜ ŎƘƻǎŜƴ ǘƘƛǎ ƳŜǘƘƻŘ ōŜŎŀǳǎŜ ƛǘ ƛƴŎƻǊǇƻǊŀǘŜǎ ǘƘŜ ǊŜǉǳƛǊŜŘ ΨǊŜǎƛƭƛŜƴŎŜ ƛƴ ǘƘŜ ǊƻǳƴŘΩ ŀǇǇǊƻŀŎƘ 

ǊŜŎƻƳƳŜƴŘŜŘ ōȅ hŦǿŀǘΣ ŀƴŘ ǘƘŜ пwΩǎ ǊŜŎƻƳƳŜƴŘŜŘ ōȅ ǘƘŜ /ŀōƛƴŜǘ hŦŦƛŎŜ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǊŜǎƛƭƛŜƴŎŜ 

of existing systems and extends this to include an assessment of how resilient our investment plans 

themselves are to future uncertainties. A summary of the three attributes and how they relate to the 

best practice recommended by the Cabinet Office and Ofwat is provided in the figure below. 
 
 
 
 
 
 
 
 
 
 
 
 

1 National Infrastructure Comission, 2019 Resilience Study Scoping Report 
2 Boltz, F., N.L. Poff, C. Folke, N. Kete, C. Brown, S. Freeman, J. H. Matthews, A. Martinez and J. Rockström. 2019. Water is a 
master variable: solving for resilience in the modern era. Water Security 8: 1000483. 
https://doi.org/10.1016/j.wasec.2019.100048 
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Lƴ ƻǳǊ ŎŀǎŜ ƛǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƴƻǘŜ ǘƘŀǘ ǘƘŜ ²w{9 ǊŜǎƛƭƛŜƴŎŜ ŦǊŀƳŜǿƻǊƪ ǎƛǘǎ ǿƛǘƘƛƴ ǘƘŜ ǿƛŘŜǊ Ψ.Ŝǎǘ ±ŀƭǳŜΩ 

decision making framework. Within that framework, all of the value criteria described in the figure 

below are evaluated and considered when the decisions are being made about the preferred regional 

plan. That means value criteria such as carbon reduction, and the day-to-day condition of the 

environment are contained elsewhere within the best value decision making framework (the 

environment framework in that case). Similarly, societal resilience in the form of cost burden and 

economic considerations are evaluated elsewhere in the best value decision making framework. 

The framework presented here concentrates on the ability of regional water resource systems to 

respond to shocks and manage long term stresses that might affect our ability to invest in and improve 
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that response. Factors such as natural capital, biodiversity net gain, carbon emissions and affordability 

are not included in this resilience framework as that would mean they are double counted within the 

best value framework. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Covered by this 

framework 

 
 
 
 
 

As well as the over-arching concept and definitions of the three resilience attributes, there are two 
further key concepts that inform our resilience framework. 

 

Systems approach. 
In accordance with accepted best practice, our approach to resilience is systems based. That is, we 

evaluate the resilience of the systems of interest as a whole, with a view as to understanding how well 

they can continue to provide the required service in the face of shock events and long-term stresses. In 

this case there are three primary systems of interest: the public water supply (PWS) system, the water 

environment (environment) system and the non-public water supply (non-PWS) system (i.e., other 

sectors that use water from sources other than the public utilities). We have undertaken a detailed 

process of systems mapping to identify how these systems interact with each other and how they 

interact with the wider south east regional socio economic system, and used this understanding 
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when developing our scoring metrics (see below) and the approach to implementation described in the 

next section. 

 
 

Scoring metrics. 
The three core attributes (reliability, adaptability and evolvability) of the resilience framework are not 

specific enough to allow us to measure them directly, so we apply a number of metrics that allow us to 

evaluate the resilience of the existing systems and proposed investment plans. These metrics have been 

identified through a process of systems mapping and are deigned to allow us to quantify the impact that 

potential options for regional investment might have on the resilience attributes for each system. 

Our resilience framework therefore looks at the three systems and examines how well different water 

resource programmes that are being considered by WRSE might help those systems provide the resilient 

service that we want from them, as summarised in the figure below. 
 
 

 

 
In summary, our resilience framework is designed to allow us to: 

¶ Define the three systems that we need to consider, and understand how they interact within the 

wider south east context. 
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¶ Define the service that we desire from these three systems and the attributes of resilience that we 

consider will help to maintain this service over the long term. 

¶ Understand how all of the water resource options that we have identified as being potential 

investments for the regional Plan can contribute to our three resilience attributes, in the context of 

the three systems that we have identified. 

¶ Identify metrics through which we can score the resilience contribution of each option and potential 

investment portfolio, based on the systems mapping that we have undertaken in the context of the 

wider south-east region. 

¶ 9ǾŀƭǳŀǘŜ ǘƘŜ ōŜƴŜŦƛǘǎ ǘƘŀǘ ǘƘŜ Ǉƭŀƴ Ƙŀǎ ƻƴ ǘƘŜ ōŀǎŜƭƛƴŜ ǊŜƎƛƻƴŀƭ ǊŜǎƛƭƛŜƴŎŜ όǘƘŜ ΨǊŜǎƛƭƛŜƴŎŜ ǎƘƛŦǘΩύΣ ƛƴ 

terms of the number, type and extent of known pre-existing resilience issues that are addressed by 

the planned water resources enhancements. 
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4. How we have applied the 

framework 

Concept and purpose of the framework application 
The resilience framework was designed to allow WRSE to consider how all the options, schemes and 

strategies that have been identified as potentially contributing to water resources in the region might 

affect the resilience of the PWS, non-PWS and water environment systems. Not all options/schemes will 

affect all aspects, but the metrics have been designed to ensure that all reasonable benefits have been 

captured, and the scoring system is designed to allow different options, strategies and schemes to be 

compared on a reasonably consistent basis. It is meant to be comparative, not absolute, and we 

recognise that there will be more variability for some metrics. That is an expected outcome of the 

framework, i.e. it helps us understand how and where the regional plan can affect the resilience of 

water resources in the region. 

Because the framework is designed to score resilience in a consistent, comparable way, we can use it to 

compare the overall resilience of potential water resource programmes that we identify 

during the best value decision making process. The framework is essentially applied in two stages: 

1. As a scoring method for individual options that the regional plan could consider to address its 

identified water resource needs 

2. !ǘ ŀ ΨǇƻǊǘŦƻƭƛƻΩ ƭŜǾŜƭ όƛΦŜΦ ŀǎ ŀ ǿƘƻƭŜ ŀŎǊƻǎǎ ǘƘŜ ǇǊƻǇƻǎŜŘ ƛƴǾŜǎǘƳŜƴǘǎ ǿƛǘƘƛƴ ŀ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜ 

programme and the existing systems) once a range of potential plans have been identified. This is 

summarised in the figure below. 
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One of the main points that we had to account for in the framework was that the majority of options 

have been designed to address a specific requirement, primarily related to drought resistance 

(supply/demand benefit) or environment (enhancing natural capital, biodiversity net gain etc), but those 

options also have a potential impact on our resilience metrics, and this could occur across more than 

one system. We also had to account for options that either directly, or as a result of their nature, helped 

to address existing resilience deficits within the existing PWS, non-PWS and environment systems. For 

example, a catchment management scheme may be designed to enhance water quality specifically for 

PWS supply capability, but in doing so it might also help to improve known soil health issues in the 

catchment and help promote public involvement in the catchment, which, in turn, enhances customer 

co-operation during drought events. 

 

 
The framework addresses this by compartmentalising and scoring individual options prior to the 

generation of candidate best value water resource programmes, and then by evaluating those 

programmes against existing known system issues, as shown in the Figure overleaf. 
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Summary of the process used to generate resilience scores for candidate water resource 
programmes 
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5. How we have measured 

resilience for options and 

programmes 
As indicated above, the performance of options (covering demand management strategies, 

supply options, transfers and catchment schemes) in relation to resilience is scored through 

the use of metrics. Further metrics are then scored once candidate investment programmes 

have been identified. Details of the scoring process and guidance are provided in the 

Technical Appendix to this Method Statement. 

 
 

These metrics were identified and then refined through an extensive process of systems 

mapping, which identified the key contributors to water resource resilience, and the 

interactions between the systems. This systems mapping is described in the WRSE report 

Ψ²w{9 wŜǎƛƭƛŜƴŎŜ tƘŀǎŜ нΥ aǳƭǘƛ-{ŜŎǘƻǊ ŀƴŘ {ȅǎǘŜƳǎ !ǇǇǊƻŀŎƘŜǎΩΦ ! ǎǳƳƳŀǊȅ ƻŦ ŀƭƭ ƻŦ ǘƘŜ 

resulting metrics that were identified, separated according to the benefitting system and 

the type of resilience effect that they have, is provided below. To clarify, the metrics 

ǘƘŜƳǎŜƭǾŜǎ ŀǊŜ ƛƴŘƛŎŀǘŜŘ ōȅ ǘƘŜ ΨwмΣ wнΣ wоΦΦΩ ǘȅǇŜ ŘŜǎŎǊƛǇǘƻǊǎ ōŜƭƻǿΦ ¢ƘŜ ǎǳō-headings (e.g. 

ΨǳƴŎŜǊǘŀƛƴǘȅ ƻŦ ǇŜǊŦƻǊƳŀƴŎŜΩύ ƘŀǾŜ ōŜŜƴ ƛƴŎƭǳŘŜŘ ǇǳǊŜƭȅ ǘƻ ƎƛǾŜ ŀ ƘƛƎƘ ƭŜǾŜƭ 

conceptual description of the nature of the metrics contained in that sub-heading 
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benefit 

 
R2 Breaches of flow and level proxy 

indicators 
A2

 

ABILITY TO PERSIST WITH 
PLANNED FUNCTIONS 

 
R3 

Risk of failure due to physical 

hazards 
A3

 

R4 Availability of additional headroom A7 

 

 
RESILIENCE OF SUPPORTING 

SERVICES 

R5 Catchment / raw water quality risks A5 

 

R6 Capacity of catchment services A4 

 
 

A6 

 
 

R7 Risk of failure of supporting service Metric app 

due to exceptional events Pub 

Non- 

 

Overall metric summary table 
 

System 
attribute 

RELIABILITY ADAPTABILITY EVOLVABILITY 

System 

Indices 

UNCERTAINTY OF 

PERFORMANCE 

TIMING AND WARNING OF EVENTS FLEXIBILITY AND DIVERSITY OF 

OPTIONS 

Metric R1 
Uncertainty of supply/demand 

A1 
Expected time to failure (PWS) E1 Scalability and modularity of 

  interventions 

Metric  Duration of enhanced drought 
restrictions 

 

System 
Indices 

 ABILITY TO RESPOND TO AND 
RECOVER FROM UNEXPECTED 
FAILURES 

DELIVERABILITY OF PLANNED 
CHANGES 

Metric  Operational complexity and flexibility E2 Intervention lead times 

Metric  Customer engagement with demand 
restrictions 

E3 

 

 
 

 

Reliance on external bodies to deliver 
change 

System 
Indices 

 SYSTEM CONNECTIVITY AND EASE 
OF SYSTEM RECOVERY 

MONITORING AND MANAGEMENT 
OF CHANGE 

Metric  PWS system connectivity E4 

 

 Flexibility of planning pathways 

Metric  WRZ connectivity E5 Collaborative landscape management 

  Inter-catchment connectivity  

Metric    lied to: 

lic water supply 
Evaluated for the baseline 

system as well as for investment 

Metric calculated by: 

Semi-qualitative subjective scale 

Metric 
 

Soil health 
  public water supply 

Environment 

options   Calculated (at option and portfolio level) 

Calculated (only as part of portfolio) 
R8   



Resilience Framework Method Statement 
November 2022 Page 15 

 

 

 

In accordance with the overall concept, the approach to scoring has been carefully designed 

to allow the resilience impacts of options to be simply added together without any need for 

subjective weighting to generate an overall score for each investment portfolio. At the same 

time, it is important that the resilience scores generated for different portfolios can be 

compared on a consistent basis. These objectives have been achieved through the 

application of two over-arching principles to the scoring process: 

1. All metrics are described according to the same 5-point scale approach, ranging from 

Ψƴƻǘŀōƭȅ ƭŜǎǎ ǊŜǎƛƭƛŜƴǘ όн Ǉƻƛƴǘǎ ōŜƭƻǿ ŀƴ ŀǾŜǊŀƎŜύΣ ǘƘǊƻǳƎƘ ǘƻ Ψƴƻǘŀōƭȅ ƳƻǊŜ ǊŜǎƛƭƛŜƴǘΩ 

(2 points above average). There is a variety of ways in which metrics have been 

scored, from quantitative to semi-qualitative, as detailed in the technical appendix, 

but the key point is that impacts are all scored on a comparable basis. 

2. The impact that individual options have on the overall metric scoring across the 

region is scaled according to the size of benefit they provide to the relevant key 

regional need. For example, if a water supply option can contribute 100Ml/d to an 

overall regional supply/demand deficit of 1,000Ml/d, then its impact value for a 

ƎƛǾŜƴ ƳŜǘǊƛŎ όŜΦƎΦ wмύ ƛǎ Ŝǉǳŀƭ ǘƻ ƛǘǎ ƳŜǘǊƛŎ ǎŎƻǊŜ ϝ мллκмлллΦ ¦ǎƛƴƎ ǘƘƛǎ ΨǎŎŀƭƛƴƎ 

ŀǇǇǊƻŀŎƘΩ ƳŜŀƴǎ ǘƘŀǘ ŀƭƭ ƻǇǘƛƻƴ ƛƳǇŀŎǘǎ Ŏŀƴ ōŜ ŀŘŘŜŘ ƛƴ ŀ ŎƻƴǎƛǎǘŜƴǘ ǿŀȅ ǘƻ 

generate overall resilience scores for regional investment programmes. 

These two principles mean that any potential investment programme that is being 

considered within the best value decision making process can be compared on a meaningful 

basis, against any other programme according to a single overall attribute score, which is 

equal to the sum of the impact values from options and strategies in that programme. Each 

of the resilience attributes (reliability, adaptability and evolvability) has this single overall 

attribute score for each programme, and the contribution of any individual 

scheme/option is visible based on the impact value it has for each metric. 

The actual process for scoring resource options, demand management strategies and 

catchment schemes has been carefully managed and assured to address the risk of bias or 

misinterpretation when scoring has been carried out. This process is described in the 

relevant assurance report. The key elements can be summarised as follows: 

¶ For water company supply schemes, relevant metrics were all initially evaluated by the 

WRSE team on a generic basis according to type (e.g. desalination plant feeding a system 

with limited/no storage). The generic scores were then challenged in an open workshop 

format across all companies and amended where appropriate logical/conceptual cases 

were made and accepted. The WRSE team then met with water companies on an 

ƛƴŘƛǾƛŘǳŀƭ ōŀǎƛǎ ǘƻ ŘŜŦƛƴŜ ΨōŜǎǇƻƪŜΩ ǎŎƻǊŜǎ ŦƻǊ ƛƴŘƛǾƛŘǳŀƭ ǎŎƘŜƳŜǎΣ Ƴŀƛƴƭȅ ŦƻǊ ƭŀǊƎŜǊ 

options. Again, this was carried out on a challenge/accept basis, where changes to the 

generic scoring were only accepted by the WRSE team where appropriate logical and 

conceptual representations were made. 
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¶ For demand management strategies, relevant metrics were scored centrally by the 

WRSE team, based on the type of demand management initiatives contained within that 

strategy. 

¶ Catchment and soils enhancement schemes (metrics R6, R8, E5) were evaluated 

according to the amount of movement that they provided towards the desired standard, 

according to the 5-point scale described above. This was done by the WRSE team using 

the baseline assessment as described in the next section. 

¶ Additional programme level benefits (metrics R4 and A4) were evaluated using the 

investment model. For the draft regional plan the portfolio level metric assessments 

were not included for metrics R2, A1, A2, A6 and E4, while A5 was only used as part of 

assessment of the benefits of plans in addressing baseline resilience hotspots. 
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6. Evaluating impacts on baseline 

resilience issues 
The resilience framework was not only designed to allow an evaluation of the level of 

ǊŜǎƛƭƛŜƴŎŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ΨƴŜǿΩ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜ ǘƘŀǘ ƛǎ ǇǊƻǾƛŘŜŘ ōȅ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜ 

options and demand management strategies. The existing PWS, non-PWS and environment 

systems were evaluated to understand where there may be deficiencies in the existing 

systems in relation to the metrics covered by the framework. This is important because the 

investments proposed by the regional plan can affect these pre-existing issues, and the 

assessment of how proposed regional investment programmes might affect these existing 

issues is an important part of the programme level scoring process. Baseline assessments 

were therefore carried out on the following aspects of the existing systems: 

¶ For the PWS systems, interviews were held with all water companies to understand 

where there are likely to be concerns in the base year (2025) within their existing 

networks relating to metrics R3 (vulnerability to physical shocks), R5 (water quality 

risks), R7 (vulnerability to other exceptional events), A3 (system flexibility and 

complexity) and A5 (system connectivity). These interviews were used to generate a 

ƎŜƻƎǊŀǇƘƛŎŀƭƭȅ ōŀǎŜŘ ΨƘƻǘǎǇƻǘΩ ŀǎǎŜǎǎƳŜƴǘΣ ǎƛƳƛƭŀǊ ƛƴ ƴŀǘǳǊŜ ǘƻ ǘƘŜ ŀǇǇǊƻŀŎƘ ǳǎŜŘ in 

ƭƻƴƎ ǘŜǊƳ ǿŀǎǘŜǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ ǇƭŀƴƴƛƴƎΦ ¢ƘŜ ƛƴƛǘƛŀƭ ǊŜƎƛƻƴŀƭ ΨŎŀƴŘƛŘŀǘŜΩ ǇƻǊǘŦƻƭƛƻǎ 

were then reviewed to determine which schemes and combinations of schemes have 

the potential to feature in the final Regional Plan. These were then reviewed against the 

ΨƘƻǘǎǇƻǘΩ ŀǎǎŜǎǎƳŜƴǘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǿƘŜǊŜ ǎŎƘŜƳŜ ŎƻƳōƛƴŀǘƛƻƴǎ ƳƛƎƘǘ ōŜƴŜŦƛǘ ǘƘŜ 

existing supply system and enhance the overall resilience score for those portfolios that 

contain such beneficial scheme combinations. 

¶ For the environment system the work carried out on catchment strategies for the 

environmental framework was used to determine where those strategies might benefit 

existing catchment resilience issues. This generated the scores for metric R6. Similarly, a 

regional assessment was carried out to determine the soil quality for all major 

catchments, and the potential benefits that catchment management schemes could 

have on areas of degraded soils. This generated the scores for metric R8. 

¶ Although discussions were held with non-PWS system (multi-sector) representatives and 

important qualitative understanding was taken from those discussions, the outputs were 

not sufficiently detailed to allow a quantitative baseline impact assessment in the same 

way as the PWS and environment systems. 
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7. Next steps 
An initial version of this document was consulted upon between 1st August 2020 to 30th 

October 2020 and comments received during this time have been incorporated in this 
version. 

 

We have also reviewed this document against the final WRPG and supplementary guidance 
notes issued by the regulators. 

 

If any other further relevant guidance notes or policies are issued then we will review this 
Method Statement to see if it needs to be updated. 

 
When we have finalised our Method Statement, we will ensure that we explain any changes 
we have made and publish an updated Method Statement on our website. 
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Appendix 1: WRSE Updated 

Resilience Technical Appendix 

Introduction 
The purpose of this document is to provide clear guidance and advice for practitioners or 

stakeholders seeking to technically understand the Resilience Framework as part of the best value 

modelling process. This will ultimately ensure that the resilience framework is applied consistently 

and as intended by WRSE. 

This document is related to the WRSE RESILIENCE METHOD STATEMENT (2021). The method statementis 

intended to provide a detailed description of the resilience conceptual model we are using and why 

we have selected it. In addition, the method statement provides an overview of our engagement 

relating to the resilience framework, highlighting how we have incorporated feedback in iterations 

of the framework. Practitioners or organisations reading this document should read the method 

statement document first. 

This document covers the following sections: 

1. Introduction: Provides an overview of the document purpose and structure as well as its 

relationship to other documents. 

2. BackgroundΥ tǊƻǾƛŘŜǎ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ²w{9Ωǎ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǊŜǎƛƭƛŜƴŎŜ ŀƴŘ ƻǾŜǊŀƭƭ ŀǇǇǊƻŀŎƘ to 

resilience. 

3. Guidance for organisations: Provides an overview of the key information for different 

organisations and where it is located in the report. 

4. Metrics ς provides an overview of the resilience framework and a schedule of all metrics, 

including definitions / descriptions. This section also describes the scoring approach for each 

metric. 

5. Amalgamating metric scores ς this section provides summary guidance for amalgamating 

individual metric scores to produce attribute level scores. 

¶ Appendix A: Aggregation of metrics for EBSD modelling ς this appendix provides a detailed 

description the mathematical approach to scoring, scaling and aggregating metrics for each of 

the three resilience attributes for the PWS system. 

¶ Appendix B: Detailed metric scoring guidance ς this appendix provides detailed guidance for 

scoring individual metrics. 

¶ Appendix C: Mapping to other Resilience Frameworks ς this appendix provides detailed 

guidance on mapping to other frameworks. 



Background and Systems Mapping 
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We have been developing our resilience framework to support the best value regional plan since late 

2019. 

In our approach to the development of the resilience framework, we have used the following 

working definition: 

Resilience is the ability of a system to reliably maintain, recover, adapt and evolve system 

performance in face of shocks and trends that would disturb it. 

In addition to this, our ambition for resilience spans water across the whole south east. This is 

something we articulated in our consultation on the draft resilience framework in the summer of 

2020. In the consultation we also emphasised that achieving this ambition requires a perspective 

which is broader than public water supply (PWS) alone. Therefore, the WRSE conceptual framework 

for resilience addresses water in the context of the four following main systems: 

¶ Society and economy 

¶ Multi-sector e.g. agriculture, industry. 

¶ Public water supply system 

¶ Environment (which underpins and supports the other systems) 

As we developed the resilience framework, we have mapped the interconnections and 

interdependencies of these systems. In doing this, we chose to refine the scope of our outlook on 

resilience to focus more specifically on the resilience of water supply services in relation to these 

systems. We have therefore adjusted the list above to the following, which has formed the basis of 

the framework of metrics we describe in Section 4 of this report. 

¶ Public water supply system (PWS) 

¶ Non-public water supply system (non-PWS) 

¶ Environment system 

The high-level systems mapping that was carried out to evaluate the relationships and measurement 

metrics that are appropriate for the Resilience Framework against the south east regional system 

and PWS system are replicated in Figure 1 and Figure 2. A more comprehensive version of the 

system maps, providing detail on systems in the environment, multi-sector systems and more 

ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘŜ t²{Σ ƛǎ ŀǾŀƛƭŀōƭŜ ƛƴ ǘƘŜ ǊŜǇƻǊǘ Ψ²w{9 wŜǎƛƭƛŜƴŎŜ tƘŀǎŜ нΥ aǳƭǘƛ-sector resilience 

ŀƴŘ ǎȅǎǘŜƳǎ ŀǇǇǊƻŀŎƘŜǎΩΦ CƛƎǳǊŜ м ǎƘƻǿǎ ǾŀƭǳŜ ŎǊŜŀǘƛƻƴ ŀƴŘ ǘǊŀƴǎŦŜǊ ŀŎǊƻǎǎ ǘƘŜ ǎȅǎǘŜƳǎΦ  ¢ƘŜ 

orange lines indicate value flows that could be measured in terms of the six capitals framework. The 

blue lines are also multi-capital flows, but are coloured blue to indicate that the principal value is the 

provision of water. Black lines indicate the relevance of the resilience framework to the system. 

System resilience enables the system to maintain health and deliver its function in delivering 

valuable outputs. Figure 2 provides a high level PWS system map. Arrows indicate influence of 

upstream nodes on downstream nodes. The gold node is the key system function which is the 

supply demand balance. The yellow nodes represent outcomes to the social and economic system. 

The red node represents regional coordination. 



Figure 1 Systems Mapping of the Water Resources Related Value Chain Across the South East of England 
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Figure 2 High Level Systems Map of the Public Water Supply System 
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!ǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ Ƴŀƛƴ wŜǎƛƭƛŜƴŎŜ CǊŀƳŜǿƻǊƪ ƳŜǘƘƻŘ ǎǘŀǘŜƳŜƴǘΣ ǘƘŜ ǎƻǳǘƘ Ŝŀǎǘ ǊŜƎƛƻƴŀƭ ΨǎƻŎƛŀƭ 
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This map shows all 

of the PWS, multi- 

sector and 

environment 

system nodes and 

connections that 

were mapped and 

integrated for the 

Phase 2 analysis 

ŀƴŘ ŜŎƻƴƻƳƛŎΩ ǎȅǎǘŜƳ Ƙŀǎ ƴƻǘ ƘŀŘ ǊŜǎƛƭƛŜƴŎŜ ƳŜǘǊƛŎǎ ƻǊ ǎŎƻǊŜǎ ƛŘŜƴǘƛŦƛŜŘΣ ǊŀǘƘŜǊ ǘƘŜ ǎȅǎǘŜƳ ƳŀǇǇƛƴƎ 

was used to identify the interaction between systems in the context of the south east regional 

ΨǎȅǎǘŜƳ ƻŦ ǎȅǎǘŜƳǎΩΦ ¢ƘŜ ŀǇǇǊƻŀŎƘ ŀƴŘ ǊŜƭŜǾŀƴǘ ŀƴŀƭȅǎƛǎ ŀǊŜ ŘŜǎŎǊƛōŜŘ ƛƴ ǊŜǇƻǊǘ Ψ²w{9 wŜǎƛƭƛŜƴŎŜ 

Phase 2: Multi-{ŜŎǘƻǊ ŀƴŘ {ȅǎǘŜƳǎ !ǇǇǊƻŀŎƘŜǎΩΦ !ƴ ƛƴǘŜƎǊŀǘŜŘ ǘƻƻƭ ǿŀǎ ǳǎŜŘ ƛƴ ǘƘŜ ǎȅǎǘŜƳǎ 

ƳŀǇǇƛƴƎΣ ŀƴŘ ƴƻŘŜ ŀƴŘ ŎƻƴƴŜŎǘƛƻƴ ŀƴŀƭȅǎƛǎ ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ōŀǎŜŘ ƻƴ ŀ Ŧǳƭƭȅ ƭƛƴƪŜŘ ΨǎȅǎǘŜƳ ƻŦ 

ǎȅǎǘŜƳǎΩΦ ¢ƘŜ ŎƻƳǇƭŜȄƛǘȅ ƻŦ ǘƘŜ ƴŜǘǿƻǊƪ ŘŜǾŜƭƻǇŜŘ ƛƴ ǘƘŀǘ ǘƻƻƭ ƛǎ ƛƭƭǳǎǘǊŀǘŜŘ ƛƴ CƛƎǳǊŜ о below. 

Figure 3 Replication of the Full Integrated Systems Map Developed for WRSE 

 

 
 

This mapping was used to check the applicability and comprehensiveness of the metrics that had 

been developed for Phase 1. From this process, additional metrics relating to soil health, catchment 

planning and customer responsiveness to drought interventions were identified as being relevant 

and required for the WRSE Regional Plan. 



Metric Scoring and Assessment Guidance 
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In order to evaluate and quantify the resilience impacts of the different investment portfolios that 

Ŏŀƴ ƳŀƪŜ ǳǇ ǘƘŜ wŜƎƛƻƴŀƭ tƭŀƴΣ ƛǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ǎŎƻǊŜ ǘƘŜ ōŜƴŜŦƛǘǎ ǳǎƛƴƎ ΨƳŜǘǊƛŎǎΩΦ ¢Ƙƛǎ ǎŜŎǘƛƻƴ 

provides an overview of where key information and guidance relating to the description, scoring and 

amalgamation of metrics is located in this document. These components form the technical 

elements of the Resilience Framework. 

Concept, Schedule and Description of metrics 
¶ A full schedule of metrics, including descriptions, is provided in Table 1 in Section 4: Metrics 

o Metrics relevant to the public water supply (PWS) system are indicated with a blue 
ellipse on Table 1 and are described in Table 2 

o Metrics relevant to the environmental system are indicated with a green ellipse on Table 

1 and are described in Table 3. 

o Metrics relevant to the non-public water supply system are indicated with a pale pink 

ellipse on Table 1 and are described in Table 4. 

Metric scoring 
¶ Guidance for the scoring of metrics, including scales for subjectively scored metrics is provided in 

Appendix B. 

o Subjectively scored metrics are identified in Section 4: Metrics. 

Developing scores for the 3 resilience attributes 
¶ The detailed approach and methodology for generating scores for each of the three resilience 

attributes is provided in Section 5: Amalgamating metric scores and Appendix A. 

Evaluation of Options Primarily Benefitting PWS 
¶ These organisations had to consider the metrics in Table 2 in Section 4: Metrics. 

o  If there are elements of the scheme which relate to the environmental system 

organisations will need to consider Table 3 also. 

Evaluation of Options Primarily Benefitting Non-PWS Water users 
¶ These organisations had to consider the metrics in Table 4 in Section 4: Metrics. 

o  If there are elements of the scheme which relate to the environmental system 

organisations will need to consider Table 3 also. 

Note: In some cases, metrics are repeated across tables. This is because they are relevant to 

assessment in the context of more than one of the systems. 

For further detail on the development of the resilience framework and how we have incorporated 

feedback from our engagement activities into our approach to resilience please refer to the main 

method statement. 



Metrics 
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Reliability 

Definition: The ability of the system to continue to provide its service in the face of shock 

events 

For the PWS system, this is the ability of the water supply system to continue or re-start 

operating as planned in the face of shock events 

PWS example: good quality, confined groundwater source that is protected from 

pollution events and is not vulnerable to drought or climate change. 

Adaptability 

Definition: The ability of the system to adapt the way it delivers its service in the face of 

shock events, and recover following unexpected system failure 

For the PWS system, this is the ability of the water supply system to change operations to 

continue service in the face of shock events and recover after unexpected failures 

PWS example: a cross company bulk supply transfer that can be easily mixed with the 

existing network water quality and provides backup capacity in the event of an 

emergency 

Evolvability 

Definition: The ability of the system to modify structure or function to cope with long 

term stresses or trends 

For the PWS system, this is the ability to deliver and adapt water supply investments in 

the face of uncertain futures and changing trends 

PWS example: a smart metering based demand management strategy that contains 

staged plans for behaviour change and reducing customer wastage, with backup 

elements to address any shortfalls against targets 

 

Overarching concept and hierarchy 
The framework we have developed to assess and characterise the resilience of our three systems of 

interest (PWS, NPWS, Environment), is designed according to the following logical model and 

hierarchy. Figure 4 below outlines the framework elements, actions needed and descriptions. 

Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘƛǎΣ ƛǘ ƛǎ ǿƻǊǘƘ ƴƻǘƛƴƎ ǘƘŀǘ ǘƘŜ Ψ!ǘǘǊƛōǳǘŜǎΩ ŀƴŘ ΨDǊƻǳǇƛƴƎǎΩ ŜƭŜƳŜƴǘǎ ƻŦ ǘƘŜ ŦǊŀƳŜǿƻǊƪ 

are relevant across all of the WRSE external systems (PWS, Non-PWS and Environment). Some 

ΨaŜǘǊƛŎǎΩ Ƴŀȅ ōŜ ǊŜƭŜǾŀƴǘ ŀŎǊƻǎǎ ŘƛŦŦŜǊŜƴǘ ǎȅǎǘŜƳǎΣ however not all metrics are relevant to each 

system. The relevant metrics for each system are shown on Tables 1,2,3,and 4. 

Attributes 
Figure 4 below outlines the three resilience attributes of the framework. 

Figure 4 Summary of the Three Attributes that form the Resilience Framework 
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Figure 5: Framework concept 
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Metrics 
There are the following general observations to consider regarding the metrics of the resilience 

framework: 

¶ Most metrics used for the PWS system are only applicable to it, although there is a small 

amount of overlap with metrics for other systems. 

¶ The metrics used for Non-PWS and Environment are largely common across both systems. 

¶ Note: For the environmental system there are a large number of metrics associated with 

SEA, biodiversity net gain and carbon emission that are included in the WRSE Best Value 

modelling but do not form part of this operational resilience framework. 

All of the metrics in the framework, across all of the systems, can be characterised according to 3 

main categories of assessment method: 

1. Metrics that require evaluation at the option (intervention) level and require a guided but 

subjective semi-qualitative assessment: 

o These metrics are indicated with an orange box on Table 1 and orange shading in 
Tables 2,3,4 . 

2. Metrics that require evaluation at the option (intervention) level but can be objectively 

analysed through modelling or use of existing data sets. 

o In a number of cases the evaluation is only required for strategic level options, and 

the metric is re-calculated at a latter stage for the investment portfolio as a whole. 

These metrics are indicated with a salmon pink box on Table 1 and salmon pink 

shading in Tables 2,3,4 . 

3. Metrics that are evaluated at the portfolio level only. 

o These metrics are indicated with a blue box on Table 1 and blue shading in Tables 

2,3,4 . 

Starred metrics are evaluated for the baseline system as well as options/portfolios. This is 

because the benefits from options/portfolios are either calculated based on the degree of change 

from the baseline, or there are synergistic opportunities for the option/portfolio to address 

identified resilience concerns in the baseline system. . 

The outline descriptions of the metrics, grouped according to system, are provided in Tables 2 to 4 

below. 
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benefit 

 
R2 Breaches of flow and level proxy 

indicators 
A2

 

ABILITY TO PERSIST WITH 
PLANNED FUNCTIONS 

 
R3 

Risk of failure due to physical 

hazards 
A3

 

R4 Availability of additional headroom A7 

 

 
RESILIENCE OF SUPPORTING 

SERVICES 

R5 Catchment / raw water quality risks A5 

 

R6 Capacity of catchment services A4 

 
 

A6 

 
 

R7 Risk of failure of supporting service Metric app 

due to exceptional events Pub 

Non- 

 

Table 1 Overall metric table 
 

System 
attribute 

RELIABILITY ADAPTABILITY EVOLVABILITY 

System 

Indices 

UNCERTAINTY OF 

PERFORMANCE 

TIMING AND WARNING OF EVENTS FLEXIBILITY AND DIVERSITY OF 

OPTIONS 

Metric R1 
Uncertainty of supply/demand 

A1 
Expected time to failure (PWS) E1 Scalability and modularity of 

  interventions 

Metric  Duration of enhanced drought 
restrictions 

 

System 
Indices 

 ABILITY TO RESPOND TO AND 
RECOVER FROM UNEXPECTED 
FAILURES 

DELIVERABILITY OF PLANNED 
CHANGES 

Metric  Operational complexity and flexibility E2 Intervention lead times 

Metric  Customer engagement with demand 
restrictions 

E3 

 

 
 

 

Reliance on external bodies to deliver 
change 

System 
Indices 

 SYSTEM CONNECTIVITY AND EASE 
OF SYSTEM RECOVERY 

MONITORING AND MANAGEMENT 
OF CHANGE 

Metric  PWS system connectivity E4 

 

 Flexibility of planning pathways 

Metric  WRZ connectivity E5 Collaborative landscape management 

  Inter-catchment connectivity  

Metric    lied to: 

lic water supply 
Evaluated for the baseline 

system as well as for investment 

Metric calculated by: 

Semi-qualitative subjective scale 

Metric 
 

Soil health 
  public water supply 

Environment 

options   Calculated (at option and portfolio level) 

Calculated (only as part of portfolio) 
R8   
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Resilience Framework Method Statement 

Key Note on Environmental and non-PWS Scoring 

As described in Section 5, these are assessed as beneficial metrics, either as an additional 

benefit provided by PWS options that are primarily intended to generate supply/demand 

(drought) improvements, or, more commonly, as schemes that are intended to deliver 

environmental enhancements. This means that the scoring is generally evaluated as 0 (no 

impact) through to +2. This is equivalent to the PWS approach, as they are scaled according to 

the area or river length etc that is not achieving the required state in the baseline, so a +2 will 

ƎŜƴŜǊŀƭƭȅ ǊŜƭŀǘŜ ǘƻ ŀ ŎƘŀƴƎŜ ŦǊƻƳ ǘƘŜ ŘŜŦŀǳƭǘΣ ǇƻƻǊ ŎƻƴŘƛǘƛƻƴ ǘƻ ŀ ΨΤΩƎƻƻŘΩ ŎƻƴŘƛǘƛƻƴ ŦƻǊ ǘƘŀǘ 

metric. See Section 5 for more information on how metrics are amalgamated and how we have 

ensured that benefits are comparable across metrics. 

Key Note on PWS Option and Portfolio Scoring 

It should be noted that PWS development options form four distinct groups for the purposes 

of assessment: 

1) hǇǘƛƻƴǎ ǘƘŀǘ ǇǊƻǾƛŘŜ ŀ ΨǎǳǇǇƭȅκŘŜƳŀƴŘΩ ōŜƴŜŦƛǘΦ ¢ƘŜǎŜ ƻǇǘƛƻƴǎ ŀǊŜ ǎŎƻǊŜŘ ŀƎŀƛƴǎǘ ŀƭƭ 

metrics except R6, R8 and A4. The score is evaluated for the scheme elements that are 

required to generate the benefit (supply DO, or demand reduction), and general score 

on a 5 point scale depending how resilient they themselves are. If the scheme is 

separated into stages of development, then the associated DO is assigned to each 

stage. The scheme needs to be scored overall according to the point of output ς in 

Ƴƻǎǘ ŎŀǎŜǎ ǘƘŜ ΨǿŜŀƪŜǎǘ ƭƛƴƪΩ ǿƛƭƭ ŘƛŎǘŀǘŜ ǘƘŜ ǎŎƻǊŜΣ ōǳǘ ǿƘŜǊŜ ǘƘŜǊŜ ŀǊŜ ǎǘƻǊŀƎŜ 

elements (e.g. feed into a reservoir) then this can be mitigated. Where there are 

ΨǊŜǎƛƭƛŜƴŎŜΩ ōǳƭƪ ǘǊŀƴǎƳƛǎǎƛƻƴ ǎŎƘŜƳŜǎ ǘƘŀǘ ŀǊŜ ŜƴŀōƭŜŘ ōȅ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜ ƻǇǘƛƻƴǎ όƛΦŜΦ 

they are only possible once the associated resource is built), then these are evaluated 

as additional benefits (based on the existing system resilience problems that they 

address) and added to the DO scheme scores (e.g. if the DO scheme scores a 3 against 

R3, but there is an associated pipeline supply that addresses an existing very significant 

ΨƘƻǘǎǇƻǘΩ ǇǊƻōƭŜƳΣ ǘƘŜƴ ǘƘŜ Ŏƻǎǘ ƻŦ ǘƘŜ ǇƛǇŜƭƛƴŜ ǎŎƘŜƳŜ Ŏŀƴ ōŜ ŀŘŘŜŘ ŀƴŘ ǘƘŜ wо ǎŎƻǊŜ 

ŦƻǊ ǘƘŜ 5h ƻǇǘƛƻƴ ƛǎ ƛƴŎǊŜŀǎŜŘ ǘƻ ŀ ΨрΩύΦ 

2) Intra regional transfer schemes. These are not scored, but instead provide a benefit 

against metric A4 ς i.e. they enhance the connectivity of the PWS system across the 

south east. 

3) Options that provide primarily environmental benefits (e.g. catchment management). 

These score primarily against metrics R6, R8 and E5, and generally add to the overall 

score of a portfolio, increasing by up to +2 points. Where they do have a notable DO 

benefit then they also score against the other metrics, as described for the other 

supply/demand balance schemes above 

4) ΨwŜǎƛƭƛŜƴŎŜ ƻƴƭȅΩ ƻǇǘƛƻƴǎ ǘƘŀǘ Řƻ ƴƻǘ ǇǊƻǾƛŘŜ ŀ ǎǳǇǇƭȅκŘŜƳŀƴŘ ōŜƴŜŦƛǘΣ ōǳǘ ŀŘŘǊŜǎǎ 

known problems in the baseline resilience for either the PWS or non PWS systems. 

¢ƘŜǎŜ ǊŜŦƭŜŎǘ ǘƘŜ ǾŀƭǳŜ ƻŦ ǘƘŜ ǳƴŘŜǊƭȅƛƴƎ ΨƘƻǘǎǇƻǘΩ ǇǊƻōƭŜƳ ǘƘŀǘ ǘƘŜȅ ŀŘŘǊŜǎǎ 

(assessed for metrics R3, R5, R7, A3 or A5), generating additional benefits of +1 or +2 

to that metric. 

The portfolio level benefits are calculated where appropriate (R2, R4, A1, A2, E4) through the 

WRSE process, either using the Regional System Simulator (RSS), or the EBSD optimisation 

model. 
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Table 2 PWS Metric descriptions 
 

[A summary of the metrics that support the PWS system is shown in advance of the table, followed by the metric description and assessment colour coding] 
 

 

 
Metric Scoring Description Scoring Approach 

R1: Uncertainty of 

options 

supply/demand 

benefit 

Modelled data 

Option and Portfolio 

level 

Baseline uncertainty in yield or reduction in demand from DM options. In the interests of 

simplicity this should be the combined uncertainty taking into account underlying factors 

(hydrological modelling etc) and climate change 90% confidence interval at 2050. N.B. this 

does not represent double counting with Target Headroom in the investment planning, as 

there is no allowance for option uncertainty in the Target Headroom included in the EBSD 

Real Options modelling. 

For each option a 90% confidence interval range is evaluated and the range fed back as guidance to companies. 

They then assign a 1-5 score for each option. . 

R3: Risk of failure of 

planned service due 

to other physical 

hazards 

Subjective Scales Relative risk of loss of service due to a physically based shock event that is likely to occur 

when availability of water resources is already stressed (e.g. during drought, freeze/thaw 

etc). This includes hazards such as flooding, extreme weather - excessive cold, ice, snow, 

or heat, fire, terrorism / vandalism, geotechnical instability. Need to consider availability 

of storage and planned redundancy of assets that are designed to mitigate exposure, 

although it is important to note that potential for network and operational workarounds is 

covered by A5 below. Need to account for routine and planned recovery measures e.g. 

back-up power generation. 

р Ǉƻƛƴǘ ǎŎŀƭŜ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ ŎǳǊǊŜƴǘ ΨǘȅǇƛŎŀƭΩ ŜȄǇƻǎǳǊŜ ŀƴŘ ǾǳƭƴŜǊŀōƛƭƛǘȅ ƻŦ ŀǾŀƛƭŀōƭŜ ƻǇǘƛƻƴǎ όм Ґ ƴƻǘŀōƭȅ ŀǘ ǊƛǎƪΣ 

2=higher than typical risk, 3=typical, 4=lower than typical risk, 5 = notably less at risk). Consider key vulnerable 

points, passive storage and availability of routine re-start capability. See Appendix B for further information. 

The resilience of demand management measures will be primarily related to the vulnerability of the measures 

contained in the strategy to variations in weather (hot weather and freeze/thaw). 

R4: Availability of 

additional headroom 

Modelled at 

Portfolio/System Level 

Only 

.ŀǎŜŘ ƻƴ 9.{5 ƳƻŘŜƭƭƛƴƎΦ LƴŘƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ΨƛƴŎƛŘŜƴǘŀƭΩ ǎǳǊǇƭǳǎ ƎŜƴŜǊŀǘŜŘ ōȅ 

interventions (the plan still seeks to balance, but there will be periods of surplus). 

Used as a modifier to the sum of the individual scores from other metrics for a given EBSD model portfolio 

output. Applies a percentage uplift to the score based on the calculation as detailed in Appendix A 

R5: Catchment & 

raw water quality 

risks 

Modelled data 

Option and Portfolio 

level 

Risk represented by transient water quality events occurring in the catchment beyond 

those that are adequately covered by outage (e.g. high colour/turbidity/metaldehyde 

affecting multiple sources during runoff events, algal blooms causing widespread 

treatment problems). Represents the net impact that the option has on the risk to service 

ς if this causes benefit or detriment to the existing risk for abstractors during shock events 

then this should be included in the scoring assessment. This can be mitigated by option 

ŎƻƳǇƻƴŜƴǘǎΣ ōǳǘ ƻƴƭȅ ǿƘŜǊŜ ǘƘŜǎŜ ǊŜǇǊŜǎŜƴǘ ΨŦŀƛƭǎŀŦŜΩ ŜƭŜƳŜƴǘǎ ǘƘŀǘ ƳŜŀƴ outages>24 

5 point scale based primarily on DWSP catchment risk assessment without control measures (1= notable 

ƛƴŎǊŜŀǎŜ ƛƴ ǊƛǎƪΣ о Ґ ΨǘȅǇƛŎŀƭΩΣ р Ґ ƴƻǘŀōƭŜ ŘŜŎǊŜŀǎŜ ƛƴ ǊƛǎƪύΦ 5ŜƳŀƴŘ ƳŜŀǎǳǊŜǎ ǎŎƻǊŜ ƛƴ ǘƘŜ ƴŜǳǘǊŀƭ ŎŀǘŜƎƻǊȅ όоύ 

by default. Although this is a quantified metric based on catchment risk assessment scores, the standard DWSP 

approach allows flexibility between companies, so guidance is required - See Appendix B for further 

information. 

Where an option changes the raw water quality risk within a catchment (e.g. catchment management scheme) 

then these can score according to the difference that they make (generally none, +1 or +2; in theory it could be 
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  hours or contamination entering the network are highly unlikely (e.g. bankside storage 

with intake protection). 

negative but in practice it is very unlikely that options will be shortlisted that have a strong detrimental impact 

on water quality). 

R7: Risk of failure 

of supporting 

services due to 

exceptional events 

Subjective Scales Evaluation of the nature of the services and supply chain that support the treatment and 

distribution network associated with the option to determine if they are particularly 

resilient or vulnerable to exceptional events, such as: 

¶ cascading/long duration regional power outage events 

¶ long duration communications loss - cyber attack/solar flare/ space weather/ 
telecoms failure 

¶ Supply chain loss - materials shortages e.g. chlorine, fuel, strikes, commodity 
price change 

¶ Human resource loss ς Epidemic/ pandemic, civil unrest, skills crisis, national 
strike 

¶ Rapid behavioral change ς e.g. recent COVID conditions. 

р Ǉƻƛƴǘ ǎŎŀƭŜ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ ŎǳǊǊŜƴǘ ΨǘȅǇƛŎŀƭΩ ŜȄǇƻǎǳǊŜ ŀƴŘ ǾǳƭƴŜǊŀōƛƭƛǘȅ ƻŦ ŀǾŀƛƭŀōƭŜ ǎǳǇǇƭȅ ƻǇǘƛƻƴǎ όм Ґ ƴƻǘŀōƭȅ 

at risk, 2=higher than typical risk, 3=typical, 4=lower than typical risk, 5 = notably less at risk). Consider key 

vulnerable points, passive storage and availability of routine re-start capability. See Appendix B for further 

information. 

Demand management measures may be vulnerable to this metric, depending on their nature (e.g. measures 

vulnerable to behaviour change due to societal changes such as pandemics). 

A1: Expected time 

to failure 

Modelled data 

Option and Portfolio 

level 

Only calculated for full portfolios during the second stage. Uses the baseline system 

ǎƛƳǳƭŀǘƻǊ Ǌǳƴ ǘƻ ǎŜǘ ǘƘŜ ƛƴƛǘƛŀƭ ǘƛƳŜ ōŜǘǿŜŜƴ Ŧǳƭƭ ŀƴŘ ΨŦŀƛƭŜŘΩ ǊŜǎƻǳǊŎŜ ǎǘŀǘŜΣ ōȅ ²w½Φ 

Impacts expressed as a percentage change from this. 

Metric calculated as mean time from resource state = 100% to resource state failure under critical events. 

Percentage change from this calculated across the same events. Each WRZ is then given a score of 1-5 

according to the range of outputs of % change (impacts on WRZ timing). A score of 3 means no significant 

change. Needs a granularity check ς each band must represent at least a 5% change or else the difference is 

not considered to be significant. (N.B. although the effect of a scheme at the WRZ level may be small, this is 

accounted for when the scaling factor is applied in the summation calculation ς see Appendix A) 

A2: Duration of 

enhanced drought 

restrictions 

Modelled data 

Option and Portfolio 

level 

Long term statistically expected duration (days/annum) with Drought Orders/Permits and 

NEUBs in place. This is only modelled at the system level when portfolios have been 

generated. 

System simulator (Pywr) output. Scored band 1-5 in the same way as the expected time to failure above 

(including the significance check, where each band must represent at least a 5% change). In this case the 

impact is only likely to be apparent once portfolios have been constructed ς see Appendix A for scaling and 

calculation. 

A3: Operational 

complexity and 

flexibility 

Subjective Scales A measure of the net impact that an option has on the complexity of operation of the 

abstraction, treatment and distribution infrastructure, which affect the ability of public 

water supplies to be reconfigured to cope with unexpected consequences of shock events. 

р Ǉƻƛƴǘ ǎŎŀƭŜ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ ŎǳǊǊŜƴǘ ΨǘȅǇƛŎŀƭΩ ǎƛǘǳŀǘƛƻƴ όƴƻǘŀōƭȅ ŎƻƳǇƭŜȄΣ ŎƻƳǇƭŜȄΣ ǘȅǇƛŎŀƭΣ ƭŜǎǎ ŎƻƳǇƭŜȄΣ ƴƻǘŀōƭȅ 

less complex). Base on aspects such as reliance on multiple institutions, connectivity and the ability to move 

water around the network, experience of operation and other factor - See Appendix B for further information. 

Demand management will tend to score neutrally (i.e. a 3). 

A4 Inter-WRZ 

connectivity 

Capacity A measure of the capacity of new inter-Water Resource Zone (WRZ) connections that are 

made as part of the portfolio. 

Absolute capacity of the transfer only. Identified at the portfolio level 

A5: PWS system 

connectivity 

Modelled data 

Option and Portfolio 

level 

tƻǇǳƭŀǘƛƻƴ ŜŦŦŜŎǘƛǾŜƭȅ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀƴ ŀƭǘŜǊƴŀǘƛǾŜ ǿŀǘŜǊ ǎǳǇǇƭȅ ǿƘŜǊŜ ŀ ƴƻǘŀōƭŜ ΨǎƛƴƎƭŜ 

Ǉƻƛƴǘ ƻŦ ŦŀƛƭǳǊŜΩ Ǌƛǎƪ ǿŀǎ ǇǊŜǾƛƻǳǎƭȅ ƛƴ ǇƭŀŎŜΦ Lƴ ǘƘƛǎ ŎŀǎŜ ǘƘŜ Ψ{thCΩ Ŏŀƴ ǊŜƭŀǘŜ to network or 

treatment constraint, and can apply where there is more than one feed to a given area, 

but where the loss of either asset would result infailure. 

The option is scored according to the distribution input benefitting ς ƛΦŜΦ ǿƘŜǊŜ ŀ ōŀǎŜƭƛƴŜ ΨƘƻǘǎǇƻǘΩ ƛǎ 

addressed. Scoring will therefore normally either neutral or positive, so the range is normally 0 to +2 (see 

Appendix 1 for application), although could be negative (-1 or -2) in some circumstances (e.g. where a transfer 

from one company to another creates a vulnerability). 

A7: Customer 

engagement with 

demand restrictions 

Subjective Scales This metric reflects the benefits of mutual social obligation ς a social contract ς between 

customers and the company. Where customers perceive companies to be acting on the 

basis of mutual social obligation ς doing the right thing ς in controlling leakage, enforcing 

demand management and restoring the environment, then they will have a positive sense 

of mutual social obligation to do the right thing themselves. This metric reflects the 

This is an additive benefit associated with different demand management strategies, so scores 0, +1 or +2 . 

depending on how well they engage customers, for example through media and influencing campaigns. There 

are some aspects of demand management that may have a lesser benefit, such as water efficient labelling with 

ƳƛƴƛƳǳƳ ǎǘŀƴŘŀǊŘǎ όŎǳǎǘƻƳŜǊǎ Ƴŀȅ ŦŜŜƭ ǘƘŀǘ ǘƘŜȅ ƘŀǾŜ ŀƭǊŜŀŘȅ ΨŘƻƴŜ ǘƘŜƛǊ ōƛǘύ ŀƴŘ ǊƛǎƛƴƎ ōƭƻŎƪ ǘŀǊƛŦŦǎΣ ǿƘƛŎƘ 
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  contagion effect of action in one part of the system to another via the perception and 

association of issues in the perspective of the customer. 

It is anticipated that such engagement can enhance the receptiveness of customers to 

calls for restraint, Temporary Use Bans and Non-Essential Use Bans during drought events, 

which help to manage the shocks associated with drought conditions. 

monetise the social contract and will tend to mean that customers are less responsible to what they may see as 

a service failure. 

E1: Modularity and 

scalability 

Subjective Scales Ability of proposed interventions to be implemented on a modular or scalable basis (i.e. 

can they be planned and constructed on a staged basis that can be expanded at a later 

date to address the under-achievement of benefits or mitigate the risk of investment 

ΨǿƘƛǘŜ ŜƭŜǇƘŀƴǘǎΩύΦ 

5 point score based on the overall flexibility. A score of 1 represents an initiative that can only realistically be a 

single sizescale with no flexibility (e.g. reservoir or certain approaches to national water labelling). A score of 5 

represents a scheme that can be implemented on a fully staged, modular and extendable basis. See Appendix B 

for further information 

E2: Intervention 

lead times 

Modelled data 

Option and Portfolio 

level 

Lead time to plan and then implement option. Total planning and construction/implementation time for the option/intervention. All options are evaluated 

and separated into 5 equal sized bands (DO weighted) to provide a 1-5 score. 

E3: Reliance on 

external 

organisations 

Subjective Scales Evaluates the risk that the intervention could be halted by external challenge, or relies on 

other institutions to implement and maintain policies to support the intervention. It 

should be noted that this generally refers to third parties (e.g. not partners in a joint 

ŘŜǾŜƭƻǇƳŜƴǘ ƻǊ ōƛƭŀǘŜǊŀƭ ǘǊŀŘŜǎύ ŀƴŘ ǊŜǇǊŜǎŜƴǘǎ Ǌƛǎƪǎ ŀōƻǾŜ ŀƴŘ ōŜȅƻƴŘ ΨƴƻǊƳŀƭΩ ǇƭŀƴƴƛƴƎ 

processes. 

5 point scale ranging from no risk (5) through to significant likely challenge but under well understood statutory 

planning arrangements (3) through to schemes that rely on new forms of co-operation between multiple, 

potentially conflicting institutions (1). See Appendix B for further information 

E4: Flexibility of 

planning pathways 

Modelled at 

Portfolio/System Level 

Only 

Assessed at the end of Stage 2 only, once adaptive pathways have been identified. 

Represents the ease and availability of pathway changes available under the adaptive 

plan. The assumption here is that the fewer the number of decision points that are 

required and the less the economic difference between the branches of the plan, the 

easier it will be to manage adaptations (i.e. large, frequent changes in pathways are 

detrimental). 

Can only be assessed once the adaptive planning alternative strategies are known. Evaluated based on the 

difference in NPV between the different pathways and the frequency/lead in time between pathway decision 

points. 
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Table 3 Environmental metric descriptions  
 

[A summary of the metrics that support the Environment system is shown in advance of the table, followed by the metric description and assessment colour coding] 
 

 
 
 

Metric Scoring Description Scoring Approach 

R2: Breaches of 

proxy flow and level 

thresholds 

Scored at the 

Portfolio/System Level 

Only 

Thresholds are identified and set for modelled water courses based on an assessment of 

representative Hands off Flow conditions for that water course. Measured as the 

percentage of time, on average, that flows fall below the proxy threshold. Assessed in 

system simulator for stage 2 only. 

Change in ratio ς as a percentage between the baseline condition and the portfolio. Each assessment point is 

scored -2 to +2 depending on the range of outputs, scaled according to the Q95 Ml/d flow at the assessment 

point. 

R6. Capacity of 

Catchment Services 

Subjective Scales Capacity of catchment services are derived from the catchment workstream. Outturn 

scores will be graded 0 to +2, depending on the impact that the scheme has on the 

catchment. See Appendix B3 for further guidance. 

The benefit provided scores on a 0 to +2 scale according to the number of points improvement in the 

benefitting catchment. These are scaled according to the length of water course benefitting, with the total 

ƭŜƴƎǘƘ ƻŦ ǊƛǾŜǊǎ ŦŀƛƭƛƴƎ ΨƎƻƻŘΩ ²C5 ǎǘŀǘǳǎ ǳǎŜŘ ŀǎ ǘƘŜ ŘŜƴƻƳƛƴŀǘƻǊΦ 

R8. Soil Health Subjective Scales Improved soil health across the South East will enhance resilience of the water system in 

the following ways: 

1. It will reduce spikes in poor water quality by retaining nutrients and sediment on the 

land in heavy rainfall. This benefit will principally be achieved through the use of 

cover crops. 

2. It will improve retention of soil moisture in the soil profile which will benefit 

resilience in the agricultural sector. 

3. By increasing infiltration and storage in the soil profile there will be some benefit to 

the resilience of rivers and aquifers dependent on seepage for baseflow and 

recharge. 

4. Soil health has benefits at the bottom of the food chain of the environmental system, 

thereby increasing overall resilience of the environmental system. 

As above, the option score is based on the improvement seen in the catchment, based on a 0, 1, or 2 point 

improvement. An increase of 1 represents an improvement to soil health of the type that would be achieved 

through continuous cover ς the cover retains sediment and nutrients in the soil during rainfall events. An 

increase of 2 represents a more significant improvement to soil health such as enhancing organic content and 

soil structure. For example, regenerative agriculture would score +2 

Scaling is based on the area affected and area of soils in poor health across the region. 

See Appendix B3 for more details on scoring and scaling approach. 
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A2: Duration of 

enhanced drought 

restrictions 

Modelled data 

Option and Portfolio level 

Long term statistically expected duration (days/annum) with Drought Orders/Permits 

and NEUBs in place. This is only modelled at the system level when portfolios have been 

generated. 

System simulator (Pywr) output. Scored -2 to +2 depending on the amount of change from the baseline, where 

each band must represent at least a 5% change). In this case the impact is only likely to be apparent once 

portfolios have been constructed ς see Appendix A for scaling and calculation. 

A6: Inter catchment 

connectivity 

Scored at the 

Portfolio/System Level 

Only 

Capacity of new transfers between catchments Total transfer capacity between meteorologically distinct catchments, in Ml/d. It is important to demonstrate 

that there is evidence that the catchments have responded differently from each other during historic droughts 

(only some differences are required ς e.g. the response to 1976 may be similar, but there is evidence that 

catchments responded differently during 1921). Score based on total capacity. 

E5: Participation in 

collaborative 

landscape 

management 

Subjective Scales Additive benefit that reflects options that improve the understanding and management 

of water environments and/or engagement of public and stakeholders with catchment 

needs. 

Most schemes score zero (no benefit) by default. Single domain medium scale catchment interventions score 

a +1, large scale multi-benefit schemes score a +2. 
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Table 4 Non-PWS metric descriptions 
 

[A summary of the metrics that support the Non-PWS system is shown in advance of the table, followed by the metric description and assessment colour coding] 
 

 
 

 

Metric Scoring Description Scoring Approach 

R2: Breaches of 

proxy flow and level 

thresholds 

Scored at the 

Portfolio/System Level 

Only 

Thresholds are identified and set for modelled water courses based on an assessment of 

representative Hands off Flow conditions for that water course. Measured as the 

percentage of time, on average, that flows fall below the proxy threshold. Assessed in 

system simulator for stage 2 only. 

Change in ratio ς as a percentage between the baseline condition and the portfolio. Each assessment point is 

scored -2 to +2 depending on the range of outputs, scaled according to the Q95 Ml/d flow at the assessment 

point. 

R5: Catchment & 

raw water quality 

risks 

Modelled data 

Option and Portfolio level 

Risk represented by transient water quality events occurring in the catchment beyond 

those that are adequately covered by outage (e.g. high colour/turbidity/metaldehyde 

affecting multiple sources during runoff events, algal blooms causing widespread 

treatment problems). Represents the net impact that the option has on the risk to 

service ς if this causes benefit or detriment to the existing risk for abstractors during 

shock events then this should be included in the scoring assessment. This can be 

mitigated ōȅ ƻǇǘƛƻƴ ŎƻƳǇƻƴŜƴǘǎΣ ōǳǘ ƻƴƭȅ ǿƘŜǊŜ ǘƘŜǎŜ ǊŜǇǊŜǎŜƴǘ ΨŦŀƛƭǎŀŦŜΩ ŜƭŜƳŜƴǘǎ 

that mean outages>24 hours or contamination entering the network are highly unlikely 

(e.g. bankside storage with intake protection). 

5 point scale based primarily on DWSP catchment risk assessment without control measures (1= notable 

ƛƴŎǊŜŀǎŜ ƛƴ ǊƛǎƪΣ о Ґ ΨǘȅǇƛŎŀƭΩΣ р Ґ ƴƻǘŀōƭŜ ŘŜŎǊŜŀǎŜ ƛƴ ǊƛǎƪύΦ !ƭǘƘƻǳƎƘ ǘƘƛǎ ƛǎ ŀ ǉǳŀƴǘƛŦƛŜŘ ƳŜǘǊƛŎ ōŀǎŜŘ ƻƴ 

catchment risk assessment scores, the standard DWSP approach allows flexibility between companies, so 

guidance is required - see Appendix B2. 

Where an option changes the raw water quality risk within a catchment (e.g. catchment management scheme) 

then these can score according to the difference that they make (up to +2, or as low as -2, although it is very 

unlikely in practice that options will be shortlisted that have a strong detrimental impact on water quality). 

R8: Soil health Subjective Scales If there are potential benefits against this metric, these should be scored according to the 

environment system guidance ς see Table 3. 

See Table 3. 

A2: Duration of 

enhanced drought 

restrictions 

Modelled data 

Option and Portfolio level 

Long term statistically expected duration (days/annum) with Drought Orders/Permits 

and NEUBs in place. This is only modelled at the system level when portfolios have been 

generated. 

System simulator (Pywr) output. Scored -2 to +2 depending on the amount of change from the baseline, where 

each band must represent at least a 5% change). In this case the impact is only likely to be apparent once 

portfolios have been constructed ς see Appendix A for scaling and calculation. In this case the impact is only 

likely to be apparent once portfolios have been constructed ς see Appendix A for scaling and calculation. 

A6: Inter catchment 

connectivity 

Scored at the 

Portfolio/System Level 

Only 

Capacity of new transfers between catchments Total transfer capacity between meteorologically distinct catchments, in Ml/d. It is important to demonstrate 

that there is evidence that the catchments have responded differently from each other during historic droughts 

(only some differences are required ς e.g. the response to 1976 may be similar, but there is evidence that 

catchments responded differently during 1921). Score based on total capacity. 
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E5: Participation in 

collaborative 

landscape 

management 

Subjective Scales Additive benefit that reflects options that improve the understanding and management 

of water environments and/or engagement of public and stakeholders with catchment 

needs. 

Most schemes score zero (no benefit) by default. Single domain medium scale catchment interventions score 

a +1, large scale multi-benefit schemes score a +2. 
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Amalgamating the Metric Scores 

Public Water Supply and Environment Systems 
Resilience scores are generated in most cases against metrics for individual options, but for some 

metrics scores are derived only at the portfolio level either in the Investment model or subsequently 

through the Regional System Simulator. The metric level scoring provides the granularity of 

understanding that is required for the planning teams. However, to support Best Value Planning, 

investment modelling and consultation it is important that a single score can be generated for each 

of the three resilience attributes at portfolio level. 

To do this, metric scores are scaled and summed to the attribute level based on the appropriate 

scaling factor. Appendix A provides details of the calculations used to generate the overall attribute 

scores. At this stage there is no weighting given to any of the individual metrics, they all scale and 

contribute the same amount to the attribute level score. A summary of the approach used to 

generate the overall portfolio scores is provided in Figure 6 below. 

 
 

The scaling factors have been designed so that all metrics associated with options that 

generate a supply/demand balance benefit, are additive and in proportion with each other, 

ǿƛǘƘƻǳǘ ƘŀǾƛƴƎ ǘƻ ŀǇǇƭȅ ŀǊōƛǘǊŀǊȅ ΨǿŜƛƎƘǘƛƴƎǎΩΦ 9ŀŎƘ ƻǇǘƛƻƴ ƻǊ ǇƻǊǘŦƻƭƛƻ ƛƳǇŀŎǘ ŦƻǊ ŜŀŎƘ ƳŜǘǊƛŎ 

is scaled according to the supply/demand benefit or population affected, so each metric is 

effectively given the same weighting in the additive calculation. As a simple conceptual rule, 

the resilience benefit of all options or system changes is equal to: 

Resilience score × size of benefit provided (DO, demand reduction etc) 

ίὭᾀὩ έὪ ὸὬὩ ὶὩὫὭέὲὥὰ ὨὩὪὭὧὭὸ Ὥὲ ὶὩὰὥὸὭέὲ ὸέ ὸὬὥὸ ὥίὴὩὧὸ (ὸέὸὥὰ ὦὥίὩὰὭὲὩ ὛὈὄ ὨὩὪὭὧὭὸ Ὡὸὧ) 

CƻǊ {5. ǎŎƘŜƳŜǎΣ ǘǊŀƴǎŦŜǊǎ ŀƴŘ ƻǇŜǊŀǘƛƻƴŀƭ ǊŜǎƛƭƛŜƴŎŜ ǎŎƘŜƳŜǎ ǘƘŜ ΨŘŜŦƛŎƛǘΩ όŘŜƴƻƳƛƴŀǘƻǊ ƛƴ ǘƘŜ 

above calculation) is equal to the mean SDB deficit over the planning horizon. For catchment 

schemes the denominator is the total length of water bodies in failing condition, or the total 

area of degraded catchment soils, as appropriate. 

.ŜŎŀǳǎŜ ǘƘŜ ŀǇǇǊƻŀŎƘ ƛǎ ŀŘŘƛǘƛǾŜΣ ŜŀŎƘ ƻǇǘƛƻƴ ǿƛƭƭ ǘŜƴŘ ǘƻ ƘŀǾŜ ŀ ǎƳŀƭƭ ΨƛƳǇŀŎǘ ǾŀƭǳŜΩΣ ōǳǘ ƻƴ ŀ 

relative basis (i.e. when the size of the option benefit is taken into account) this translates back 

to the 1-р ǎŎƻǊƛƴƎΦ ¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘΣ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜ ǘƘǊŜŜ ŀǘǘǊƛōǳǘŜǎΣ ŀ ΨǇŜǊŦŜŎǘƭȅΩ ǊŜǎƛƭƛŜƴǘ 

portfolio generated from the EBSD model for the South East would generate an overall score 

ŀǇǇǊƻŀŎƘƛƴƎ ΨрΩ ŦƻǊ ŀ ƎƛǾŜƴ ƳŜǘǊƛŎΣ ǿƘƛƭǎǘ ǘƘŜ ǿƻǊǎǘ ǇŜǊŦƻǊƳƛƴƎ ǇƻǊǘŦƻƭƛƻ ǿƻǳƭŘ ǎŎƻǊŜ ŀ ΨмΩΦ !ƴ 

average portfolio would score a 3 for each metric. Transfers, catchment management and 

resilience schemes can then increase overall scores by up to 2 points each for the relevant 

metrics. Once the portfolios have been generated then there is an additional metric that is 

generated for each attribute based on the portfolio ς this could increase the score by up to 1 

point. All of the portfolios that are generated will then be scored on a comparative basis from 1 

ς 100 based on the range between the lowest scoring portfolio and the highest scoring 

portfolio. 

 

Non-Public Water Supply System 
These metrics scores are generated after portfolios have been generated from the economic 

modelling based on the PWS system evaluation. As there are relatively few metrics and the attribute 
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scores do not need to be included in the EBSD optimiser, each metric output is described on a stand- 

alone basis to help understand where the benefits and impacts are felt across these two systems. 
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Figure 6 Summary of the Impact Generation for Options and Scoring Process for Portfolios 

 

 

Note ς there are 11 metrics that are scored for the PWS system at the individual option level, as indicated. 
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Appendices ςScoring Guidance and Tables. 
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Appendix A: Details of the Aggregations of PWS Metrics to the Attribute Level in the 

EBSD Modelling 
The mathematical approach to scoring, scaling and aggregating metrics for each of the three resilience attributes within the PWS system is provided in the 

ǘŀōƭŜ ōŜƭƻǿΦ Ψ9.{5Ω ǊŜŦŜǊǎ ǘƻ ǘƘŜ ŜŎƻƴƻƳƛŎ ƻǇǘƛƳƛǎŀǘƛƻƴ ƳƻŘŜƭ ς initial scoring is either carried out at the input option level, or once a portfolio has been 

ƎŜƴŜǊŀǘŜŘΣ ƻǊ όƛƴ ǎƻƳŜ ŎŀǎŜǎύ ōƻǘƘΣ ŀǎ ǘƘŜ ǎŎƻǊŜ ƛǎ ǳǇŘŀǘŜŘ ŀǘ ǘƘŜ ǇƻǊǘŦƻƭƛƻ ƭŜǾŜƭ ƻƴŎŜ ǘƘŜȅ ƘŀǾŜ ōŜŜƴ ƎŜƴŜǊŀǘŜŘΦ ¢ƘŜ ΩLƳǇŀŎǘ ±ŀƭǳŜΩ ƻŦ ƛƴŘƛǾƛŘǳŀƭ ƻǇǘƛƻƴǎΣ 

or whole portfolios, is the key to the scoring system. Essentially this is calculated based on the metric score × benefit scale (supply/demand benefit or 

population) ÷ need denominator (size of baseline deficit across the whole region or regional population). 
 

Metric Basic Option Method Used for Scoring the How Option Score is Scaled and Entered EBSD post EBSD Calculation of Portfolio Benefit 
Evaluation Process Metric into the Investment Model όΨLƳǇŀŎǘ Calculated 

±ŀƭǳŜΩύ Benefit 
Reliability Attribute ς {ǳƳ ƻŦ ΨwΩ aŜǘǊƛŎ LƳǇŀŎǘ ±ŀƭǳŜǎ 

R1: Uncertainty of option Estimate % difference   Score 1-5 for each option based Value = (score*Ml/d benefit)/average Sum of option 
supply/demand benefit between 10th on the relative uncertainty for baseline deficit Ml/d 3 impact values 

percentile and mean each of the option types 
of option benefit (%) 

R3: Risk of failure of planned Value = (score*Ml/d affected)/average 
service due to other physical    Score 1-5 (each option) baseline deficit Ml/d 
hazards 
R5: Catchment/raw water Score 1-5 for the option itself. Where options improve Value = ((baseline score + impact on 
quality risks (incl. climate existing catchment quality then this is added or catchment)*Ml/d of option) /average 
change) subtracted from the score (e.g. if the option improves the baseline deficit Ml/d). 

catchment score from a 3 to a 4 then +1 is added based Needs to reflect area already included in 
on the total Ml/d supply fed by that catchment) score 

R7: Risk of failure of planned    Score 1-5 (each option) Value = (score*M/d affected)/average 
service due to exceptional baseline deficit Ml/d  
shocks 

R6: Capacity of catchment Score 0, +1 or +2 based in level of improvement Value = (score * water body length 
services  improved)/total water body length 

below WFD good status 

 
 
 

 
N/A: total score = output from EBSD model For 
metrics R3, R5 and R7 where water resource 
ǎŎƘŜƳŜǎ Ŏŀƴ ƛƳǇǊƻǾŜ ǊŜǎƛƭƛŜƴŎŜ ΨƘƻǘǎǇƻǘǎΩ ƛƴ ǘƘŜ 
existing system, scores will be reviewed post 
EBSD modelling to identify any additional 
benefits that portfolios provide in addressing 
hotspots. 
 
 
 
 
N/A: options scored as EBSD inputs ς benefits 
already represent improvements to baseline 
ΨƘƻǘǎǇƻǘΩ ƛǎǎǳŜǎΦ 

 
 

 

3 Average baseline deficit equals the deficit for that scenario as an average up to 2050 across the whole of the WRSE region. In this case demand = DI plus Target Headroom 
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Metric Basic Option Method Used for Scoring the 

Evaluation Process Metric 
How Option Score is Scaled and Entered EBSD 
into the Investment Model όΨLƳǇŀŎǘ Calculated 
±ŀƭǳŜΩύ Benefit 

post EBSD Calculation of Portfolio Benefit 

R8: Improvements to soil 
health 

Score 0, +1 or +2 based on level of improvement Value = (score * catchment area 
improved)/total area of poor soils in 
region 

 

R4: Availability of additional 
headroom 

Not relevant at the individual option level. Calculate based on available headroom beyond Target Headroom. Amend portfolio level score = ((total WAFU 
capacity over 25 years/total demand over 25 
years) -1) *104 

 

Metric Basic Option Evaluation Method Used for Scoring the How Option Score is Scaled and 
Process Metric Entered into the Investment Model 

όΨLƳǇŀŎǘ ±ŀƭǳŜΩύ 

EBSD 
Calculated 
Benefit 

post EBSD Calculation of Portfolio Benefit 

Adaptability Attribute ς {ǳƳ ƻŦ Ψ!Ω aŜǘǊƛŎ LƳǇŀŎǘ ±ŀƭǳŜǎ 
A1: Expected time to failure Change in mean time Score 1-5 based on range of % Value = (score * WRZ 

(PWS) taken from 100% to failed  impacts on WRZs affected population)/total WRSE population 
resource state 

A2: Duration of enhanced Change in mean duration    Score 1-5 based on rangeof % Value = (score * WRZ 
drought restrictions. impacts on company areas population)/total WRSE population 

affected 

 

Sum of 
option 

Impact 
Values 

 

Re-calculate in Pywr using the portfolio setup 

A3. Operational complexity 
Score 1-5 (each option) 

Value = (score*Ml/d 

and Flexibility5 affected)/average baseline deficit 
A7: Customer engagement Score +0 to + 2 for activities that enhance customer relations Value = (score *Ml/d benefit from 
with demand restrictions and hence customer engagement with demand management TUBs & NEUBs in that WRZ)/average 

strategy baseline deficit 
A4: Inter WRZ connectivity 

No scoring required. 
Value = Ml/d of transfer/average 
baseline deficit. * 26 

!рΥ t²{ ǎȅǎǘŜƳ ŎƻƴƴŜŎǘƛǾƛǘȅ {ŎƻǊŜ Ҍм ƛŦ ƻǇǘƛƻƴ ƛǎ ŀŘŘǊŜǎǎƛƴƎ ŀ ΨƴƻǘŀōƭŜΩ ƘƻǘǎǇƻǘ όŎŀǘŜƎƻǊȅ ±ŀƭǳŜ Ґ {ŎƻǊŜ ϝ 5L 
2 in the baseline evaluation), score +2 if option is addressing abenefitting/average baseline deficit 
ΨǾŜǊȅ ƴƻǘŀōƭŜΩ ƘƻǘǎǇƻǘ όŎŀǘŜƎƻǊȅ м ƛƴ ǘƘŜ ōŀǎŜƭƛƴŜ ŜǾŀƭǳŀǘƛƻƴύΦ 

N/A: total score = output from EBSD model. For 
metrics A3 and A5 where water resource schemes 
Ŏŀƴ ƛƳǇǊƻǾŜ ǊŜǎƛƭƛŜƴŎŜ ΨƘƻǘǎǇƻǘǎΩ ƛƴ ǘƘŜ ŜȄƛǎǘƛƴƎ 
system, scores will be reviewed post EBSD 
modelling to identify any additional benefits that 
portfolios provide in addressing hotspots. 

Add to overall score once the portfolio can be 
ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǊŜǎƛƭƛŜƴŎŜ ōŀǎŜƭƛƴŜ ΨƘƻǘǎǇƻǘǎΩ 

 

4 This has been calculated so that a surplus headroom of 10% generates a portfolio level score of +1, which is the same impact at the portfolio level that would occur if all 
the supply and demand options in a portfolio increased by 1 point in one of the reliability categories. 
5 For metrics R3, R5, R7, A3 and A5 there may be resilience only options that add to the overall score. These provide an added benefit of +1 or +2, depending on the 
ǎŜǾŜǊƛǘȅ ƻŦ ǘƘŜ ΨƘƻǘǎǇƻǘΩ ǘƘŀǘ ǘƘŜȅ ŀŘŘǊŜǎǎΣ ƳǳƭǘƛǇƭƛŜŘ ōȅ ǘƘŜ ǎŎŀƭŜ ƻŦ ǘƘŜ ƛǎǎǳŜ ǘƘŀǘ ƛǎ ŀŘŘǊŜǎǎŜŘ όƛΦŜΦ ǘƘŜ aƭκŘ ƻŦ ŜȄƛǎǘƛƴƎ ǎǳǇǇƭƛŜǎ ŀǘ Ǌƛǎƪ ŦǊƻƳ ǘƘŜ ΨƘƻǘǎǇƻǘΩύΦ ¢ƘŜǎŜ ŀǊŜ 
added once initial portfolios have been generated. 
6 The connectivity benefits are doubled because this is reflective of the change from current (no additional connection) to ideal (connected) conditions ς this is equivalent 
to a 2 point movement in the other metrics. 
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Metric Basic Option Evaluation 
Process 

Method Used for Scoring the 
Metric 

How Option Score is Scaled and 
Entered into the Investment Model 
όΨLƳǇŀŎǘ ±ŀƭǳŜΩύ 

EBSD 
Calculated 
Benefit 

post EBSD Calculation of Portfolio Benefit 

In the rare cases where an option causes a SPOF then it is 
attributed either -1 or -2. 

 
 

Evolvability Attribute ς {ǳƳ ƻŦ hǇǘƛƻƴ Ψ9Ω LƳǇŀŎǘ Values 
E1: Scalability and modularity  Score 1-5 Value = (score*M/d Sum of 
of proposed changes 
E2: Intervention lead times Intervention lead time Identify the ranges for all 

shortlisted options. Score 1-5 for 
each option based on an even 
allocation of options into each 
band 

affected)/average baseline deficit 
Value = (score*M/d 
affected)/average baseline deficit 

option 
Impact 
Values 

 
 
 
 

N/A: total score = output from EBSD model 

E3: Reliance on external 
bodies to deliver changes 
E5: Collaborative landscape 
management 
E4: Flexibility of planning 
pathways 

Score 1-5 Value = (score*M/d 
affected)/average baseline deficit 

Score 0, +1, +2 Score* area covered / RSE area 
 

Not relevant at the individual option level 

 
 
 
 

Adaptive Plan level uplift applied: Plan with 
lowest difference in NPV between highest and 
lowest scenarios and lowest number of decision 
points adds 20%, plan at other end loses 20% 
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Appendix B: Detailed Scoring Guidance Notes 

Metric R3 ς Risk of failure of planned service due to other physical hazards. 
This metric is most similar in concept to outage, but it is evaluated for new sources or demand management 

ƳŜŀǎǳǊŜǎΦ Lǘ ƛǎ ƛƴǘŜƴŘŜŘ ǘƻ ǊŜŦƭŜŎǘ ōƻǘƘ ǘƘŜ Ǌƛǎƪ ǘƘŀǘ ǘƘŜ ƛƴǘŜǊǾŜƴǘƛƻƴǎΩ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǘƘŜ ǎǳǇǇƭȅκŘŜƳŀƴŘ 

balance may not be available during key drought periods, and the risk that the intervention could fail to the 

extent that it results in a large scale7 interruption to supply as a result of the combination of resource stress 

(drought/freeze thaw etc) and the option failure. This risk could materialise as a result of numerous physical 

hazards, as outlined previously. These are most likely to be: 

¶ flooding, 

¶ extreme weather - excessive cold, ice, snow, or heat, 

¶ fire/explosion 

¶ terrorism/vandalism 

¶ geotechnical instability 

There are two areas of potential overlap with other metrics, and scoring between them should be interpreted as 

follows: 

1) All catchment water quality risks are considered separately under that metric (R5) and should not be 

included here. Where outage is referred to in the text below then that should exclude risks associated 

with catchment water quality. For effluent re-use schemes, the failure of the scheme to provide the 

required water into the relevant abstraction or recipient as a result of the failure of the process should be 

included under this metric. 

2) ¢Ƙƛǎ ƳŜǘǊƛŎ ǘŀƪŜǎ ŀŎŎƻǳƴǘ ƻŦ ǘƘŜ ǊŜƭƛŀōƛƭƛǘȅ ōŜƴŜŦƛǘ ǇǊƻǾƛŘŜŘ ōȅ ǎǘƻǊŀƎŜ ŀƴŘ ƻǘƘŜǊ ΨǇŀǎǎƛǾŜΩ ƻǇŜǊŀǘƛƻƴŀƭ 

measures that are designed to prevent service failure following outage events, but does not consider 

operational workarounds or the ability to change operations to maintain service. Similarly, although 

planned, standard measures for recovery following failures such as standby generators or on-site flood 

mitigation measures should be taken into account, issues such as accessibility or the ease of repairs are 

ƴƻǘ ƛƴŎƭǳŘŜŘΦ {ǳŎƘ ŦŀŎǘƻǊǎ ŀǊŜ ŎƻǾŜǊŜŘ ōȅ ǘƘŜ ΨƻǇŜǊŀǘƛƻƴŀƭ ŎƻƳǇƭŜȄƛǘȅ ŀƴŘ ŦƭŜȄƛōƛƭƛǘȅΩ ƳŜǘǊƛŎ !о όǿƘƛŎƘ 

falls within the adaptability aspect of resilience, and refers to institutional arrangements, system makeup 

and other factors that affect the ability of supplies networks to be reconfigured during shock events). 

Typically, that means outage type risks fall within this -metric ς see Appendix B guidance on the 

operational complexity and flexibility metric. 

It should be noted that wider business and organisation risks are not considered within this evaluation at this 

stage ς it is intended that it should concentrate on the infrastructure involved and the immediate operational 
 
 

 
7 Large scale in this case will mean whole towns or demand centres, typically more than 10,000 properties with interruptions 
lasting for more than 24 hours. 
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issues associated with keeping the asset running (e.g. access, consumable materials essential to operation, power 

etc). Organisational risks may be reviewed during latter stages of the Plan. 

Options and interventions will typically be assessed according to the top 2-3 hazard types, only falling into a 

ŎŀǘŜƎƻǊȅ ƻŦ ΨмΩ ƛŦ ǘƘŜȅ ŀǊŜ ƘƛƎƘƭȅ ǾǳƭƴŜǊŀōƭŜ ǘƻ ŀ ǎƛƴƎƭŜ ƘŀȊŀǊŘΣ ƻǊ ƴƻǘŀōƭȅ ǾǳƭƴŜǊŀōƭŜ ǘƻ н ƻǊ ƳƻǊŜ ƘŀȊŀǊŘǎΦ Lƴ ǎƻƳŜ 

cases there may be specific concerns where an asset is vulnerable to multiple smaller likelihood hazards. In that 

case an asset could score a 1, but this would have to represent an abnormal situation. More typically such an 

asset would score a 2. Assets where there is some exposure to multiple less likely hazards is a typical situation for 

a water company, so such assets should score a 3. 

Further guidance on scoring is provided below. 

Metric R3 Scoring Guidance Notes 

Score Description Notes and Application 
1 Notably vulnerable. The location or nature of the Where risks have been deliberately and reliably 

scheme means that it is towards the upper end of designed out (e.g. fluvial floodplain protection) then 
risk. For PWS assets this means they are at a 
similar level of risk to those existing assets within 
the top 20% of outage scores, or they rely on 

options should not be placed in this category. This 
category should generally be used for sites where 
there is a clear, notable risk and should apply to 

systems that are notably vulnerable to a particulararound 10% to 20% of the options. 
hazard type. Options that rely on multiple, 
exposed, in-sequence assets to function (e.g. 
multiple booster pumping stations) should be 
placed in this category. 

2 Vulnerable. This includes option types that are 
ƪƴƻǿƴ ǘƻ ǎǳŦŦŜǊ ŦǊƻƳ ƘƛƎƘŜǊ ǘƘŀƴ ΨǘȅǇƛŎŀƭΩ outage 
risks, options that have critical assets that do not 
have redundancy backup, or options and 
strategies where there is significant uncertainty 
around the level of risk that they face. Options 
that incorporate exposed critical assets where 
there are concerns over repair times could be 
placed in this category. 

3 Typical asset. Options that are typical ofexisting 

Overall, no more than 40% of options should fall 
into this category or notably vulnerable as above. 
Uncertainty in the option design is likely to be a key 
factor over the selection of this category. The 
precautionary principle should be applied where 
there are long transfer/supply routes or constraints 
on land availability that mean the option could have 
to be placed in a more vulnerable location. 

 
Options and assets will be typical of existing water 

water company water resource schemes in terms company arrangements in terms of duty/standby, 
of vulnerability and exposure will fall into this 
category. 

 
 
 

4 Less vulnerable. These options/strategies will 

number and exposure of sequential critical assets 
etc. Options where there are some uncertainties 
over location and nature can fall into this category, 
provided the uncertainties do not mean that critical 
assets could be vulnerable or exposed. 
Schemes need to be reasonably well defined, or 

tend to be relatively well defined and their nature relate to asset types that are inherently low 
or level of redundancy means that they are less 
vulnerable than a typical resource option. 

vulnerability in low exposure locations, to be 
included in this category. 
Demand management strategies will tend to fall 
into this category by default, although some may be 
vulnerable to weather related events. 



Resilience Framework Method Statement 
November 2022 Page 46 

 

 

 
 
 

 

5 Notably less vulnerable. These options/strategies Schemes require a good degree of certainty about 
will be well defined and there are no notable 
vulnerabilities in the design, location or makeup 
to the scheme/strategy. 

placement, lack of critical asset points etc to be in 
this category. Simpler schemes that supply raw 
water to existing, well established treatment and 
distribution systems that are known to be low risk 
could be a typical example. 
Simpler, distributed demand management 
strategies that are unlikely to be significantly 
disrupted by shock events could be placed into this 
category. 

 

Metric R5 ς Catchment & raw water quality risks. 
This assessment relates to the risk of disruption to supplies as a result of water quality events during times where 

there is resource stress (drought, freeze/thaw etc). The approach to scoring is based on the use of catchment risk 

assessments under the DWI Regulation 27 reporting. When carrying out the evaluation on a supply side 

intervention or catchment resilience scheme the company should: 

1) Identify the most similar equivalent8 catchment covered by an appropriate Regulation 27 assessment (i.e. 

a catchment associated with an existing supply asset). 

2) For an intervention that does not affect this catchment risk, select the pre control risk score for the 

catchment and assign that to the intervention (unless the scheme incorporates catchment improvements 

ς see below). This can be modified if there are passive/failsafe controls in place that do not risk an outage 

of the service (e.g. bankside storage with intake protection). 

3) Options are scored in the table based on their relative ranking (e.g. schemes in the lowest 20% by DWSP 

CRA score fall into the top score category of 5). Ideally this assessment would not be relative within each 

company and/or use an absolute scale, but there is no requirement for conformity of completion to this 

level within the DWSP guidance and companies will score catchments and hazards differently. Review and 

normalisation of scoring will be carried out by WRSE once scores have been submitted. 

The use of scoring prior to control is deliberate, as schemes that require large amounts of mitigation will tend to 

be inherently more vulnerable to failure and shutdown, and hence tend to be less reliable than others, unless the 

protection can be considered to be passive and failsafe, where there is very little risk of long term service 

interruption. 

For an intervention (e.g. catchment management) that affects the catchment risk for existing or other planned 

new sources, use available information (e.g. existing catchment management initiative reporting) to evaluate the 

impact of the scheme and determine by how much the risk score changes (based on the guidance under point 3). 

If it improves the scoring by one category, then the scheme scores a +1. If it improves by 2 categories then the 

scheme scores a +2 and so on. Where a scheme involves both catchment improvements and provides yield then 

 
8 Lƴ ǘƘƛǎ ŎŀǎŜ ΨƴŜŀǊŜǎǘΩ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ŎŀǘŎƘƳŜƴǘΣ ƴƻǘ ǇƘȅǎƛŎŀƭ ǇǊƻȄƛƳƛǘȅΦ CƻǊ ŜȄŀƳǇƭŜΣ ŀ ǎƳŀƭƭŜǊ ǳǊōŀƴƛǎŜŘ 
catchment could be 
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the risk score should be taken based on the catchment risk after the improvements are taken into account. 

Similarly, if schemes such as indirect effluent re-use generate a deterioration to other resources then the risk 

level should be taken based on the abstraction point with the effluent re-use in place. 

Options that rely on effluent re-use will only perform badly on this  metric if the failure of the process represents 

a risk to downstream abstractions ς e.g. if the scheme does not incorporate a passive failure type mechanism that 

means transfers halt by default when there is a problem. Failure of the effluent as an available resource is 

ŎƻǾŜǊŜŘ ōȅ ΨǊƛǎƪ ƻŦ ǎŜǊǾƛŎŜ ŦŀƛƭǳǊŜ ŘǳŜ ǘƻ ƻǘƘŜǊ ƘŀȊŀǊŘǎΣΩ ŀǎ ŘŜŦƛƴŜŘ ǳƴŘŜǊ wо ϧ wтΦ 

Assessors should be pragmatic when identifying suitable equivalent catchments ς the exact risks around the 

individual options may not be well known, so it may, for example, be more appropriate to apply generic 

catchment level CRAs (if they are available) rather than individual source CRAs. 

!ǎ ƴƻǘŜŘ ōŜƭƻǿΣ ŘŜƳŀƴŘ ƳŀƴŀƎŜƳŜƴǘ ƻǇǘƛƻƴǎ ǎŎƻǊŜ ŀ ΨоΩ ōȅ ŘŜŦŀǳƭǘΣ ŀǎ ǘƘŜ ōŜƴŜŦƛǘ ǘƘŜȅ ǇǊƻǾƛŘŜ ƛǎ ǎǇǊŜŀŘ ŀŎǊƻǎǎ 

the supply base so the relative risk will not change. 
 

 
Score Description Notes and Application 
1 Notably vulnerable. Equivalent to 

schemes scoring in the worst 20% of 
catchments. 

 
 

2 Vulnerable. Equivalent to schemes 
scoring in the 20% to 40% category. 

 
 
 

3 Typical asset. Equivalent to schemes 
scoring in the 40% to 60% category. 
Demand management strategies score a 
3 by default (they replace the need for 
water on a generalised basis). 

4 Less vulnerable. Equivalent to schemes 
scoring in the 60% to 80% category. 

 
 

5 Notably less vulnerable. Equivalent to 
schemes scoring in the 80% to 100% 
category. 

Desalination schemes where there is a high variability 
in water quality other than the typical tidal cycle will 
fall into this category. Schemes where there are large 
unknowns and potential concerns over raw water 
quality should be placed into this category. 
Desalination schemes with a large, but predictable 
variability in turbidity etc fall into this category. 
Schemes where there are large unknowns/no 
reasonable DWSP equivalent but where there are no 
exceptional concerns should be placed in this category. 
Schemes where there are come uncertainties, but it is 
very unlikely that risks would be notably high should be 
placed in this category. 

 
 

Need to be reasonably confident that the catchment 
with the DWSP score is a good representation of the 
catchment served by the scheme. Schemes that 
improve catchment risks by a single point score here. 
Need to be very confident that the catchment with the 
DWSP score is a good representation of the catchment 
served by the scheme. Schemes that significantly 
improve catchment risk (i.e. by 2 or more points) score 
here. 

 
 

For non-PWS options, scoring is as for PWS above, although for interventions that serve only non-PWS or 

ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǎȅǎǘŜƳǎΣ ǘƘŜƴ ǘƘŜǎŜ ǿƛƭƭ ƴŜŜŘ ǘƻ ōŜ ōŀǎŜŘ ƻƴ ŀƴ ΨŜǉǳƛǾŀƭŜƴǘ ǎŜǘǘƛƴƎΩ ǘȅǇŜ ŀǇǇǊƻŀŎƘ ς i.e. identify 
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how the setting of the option compares to catchments with existing water company risk assessments and use the 

appropriate score. 

 

 

Metric R6 ς Capacity of Catchment Services. 
The purpose of this metric is to capture the change in the ability of a water body that is affected (positively or 

ƴŜƎŀǘƛǾŜƭȅύ ōȅ ŀƴ ƛƴǘŜǊǾŜƴǘƛƻƴ ǘƻ ŎŀǊǊȅ ƻǳǘ ƛǘǎ ŜŎƻƭƻƎƛŎŀƭ ǎŜǊǾƛŎŜǎ ŘǳǊƛƴƎ ΨǎƘƻŎƪΩ ŜǾŜƴǘǎ όǇǊƛƳŀǊƛƭȅ ŘǊƻǳƎƘǘύΦ 9ŀŎƘ 

option is assessed based on the impacts (positive or negative) it has on the morphological, and biological 

conditions of the water body, in relation to its ability to cope with and recover from shock events (drought, large 

pollution incidents etc) 
 

Component Description Factors to consider when assessing 

Morphological state Condition and function of the channel 

and riparian habitat, including 

introduction of structures/ barriers, 

which could affect the ability of the 

environment to recover from shock 

events 

Does the option move the catchment 

towards or away from natural state? What is 

the scale of the options? 

Biological state Diatoms: Does the option impact the 

diversity and adaptability of diatom 

communities? Is the option likely to 

impact environmental factors known 

to affect diatom communities such as 

salinity, temperature, pH, water 

velocity, depth and available 

substrate? 

Macrophytes: Does the option impact 

on the habitat availability and ability 

of macrophytes to recover from 

shocks? Does the option lead to 

increase in nitrates or phosphates and 

affect dissolved oxygen levels? Does 

the option target multiple or single 

river fragments? 

Fish: Does the option directly impact 

on the ability of fish populations to 

recover from shocks? 

Local vs. catchment wide impacts: Local and 

catchment wide impacts. Benthic diatoms 

adhere to substrata and are indicative of a 

local catchment, whereas planktonic diatoms 

are mobilised down a water course and are 

likely to be impacted by local and catchment 

wide impacts. 

 

 
Does the option reduce or increase network 

fragmentation? Resilience of ecosystems 

increases with the size of river fragments of 

adjacent stream reaches that are in a good 

ecological state, due to a larger probability of 

providing refugia to self-sustaining 

populations, which can act as sources for 

recolonization elsewhere in a catchment. 

 

The table below outlines the scoring methodology and provides examples for information. 
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Score Description Example 

0 No/negligible effect Offline storage reservoir taking during winter only (high HoF). 

+1 Positive impact For options that have a beneficial, though marginal benefit to morphological 

and biological state of rivers, or only address one of these issues. 

+2 Notably positive impact For schemes that actively enhance the biological and morphological state of 

rivers. 

 

Metric R7 ς Risk of failure of planned service due to exceptional events. 
This metric covers those shocks that tend to be either societal in nature, or affect the supply chain or supporting 

services. These typically include: 

¶ cascading/long duration regional power outage events 

¶ long duration communications loss - cyber attack/solar flare/ space weather/ telecoms failure 

¶ Supply chain loss - materials shortages e.g. chlorine, fuel, strikes, commodity price change 

¶ Human resource loss ς Epidemic/ pandemic, civil unrest, skills crisis, national strike 

¶ Rapid behavioural change ς e.g. recent COVID conditions. 

The level of risk and scoring therefore tends to concentrate on the availability of redundancy and storage in the 

system, and the risks presented by complex supply chains or specialist, limited human resources skills sets. 

Demand management measures may tend to score less well than they do under measure R3. 

Metric R7 Scoring Guidance Notes. 

Score Description Notes and Application 
1 Notably vulnerable. The nature of the option 

means that it is towards the upper end of risk. 
Schemes/options in this category will tend to be 
notably vulnerable to more than one type of 
event ς i.e. the nature of power supplies, 
availability of chemicals, dependence on remote 

Very complex schemes that score poorly under 
metric A3 are more likely to fall into this category, 
and there may be synergy between the two metrics. 
Demand management strategies are unlikely to fall 
into this category, except where they are known to 
be vulnerable to unexpected societal changes, such 

control for remote assets etc have the potential toas those caused by the COVID-19 pandemic. 
combine to cause significant problems. For 
networks it is likely that demand/weather shocks 
will be the largest risk and this category would 
apply to a scheme that is reliant on existing 
infrastructure that is known to be stretched 
during such events. 

2 Vulnerable. As above, but where there is only one Overall, no more than 40% of options should fall 
notable risk, or where there are uncertainties overinto this category or notably vulnerable as above. 
network capacity/redundancy. Uncertainty in the option design is likely to be a key 

factor over the selection of this category. 
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3 Typical asset. Options that are typical ofexisting 

Higher risk demand management strategies that 
contain some vulnerability to societal change, or 
vulnerabilities or significant unknowns in relation to 
data or network loss, or where they rely on supply 
chain or delivery arrangements that are vulnerable 
to medium term disruptions (pandemic/civil 
unrest/economic shock etc) could be placed in this 
category. 

Options and assets will be typical of existing water 
water company water resource schemes in terms company arrangements in terms of duty/standby, 
of vulnerability and exposure will fall into this 
category. Demand management strategies will 

number and exposure of sequential critical assets 
etc. Options where there are some uncertainties 

only fall into this category if they rely on the more over location and nature can fall into this category, 
complex elements of existing customer 
ƛƴǘŜǊŀŎǘƛƻƴǎΣ ƻǊ ǘƘŜȅ ŀǊŜ ŀ ΨƳƛȄŜŘ ōŀƎΩ ǿƛǘƘ some 
medium term vulnerability in their ability to 
deliver during events such as pandemics/civil 
unrest/economic shock. 

4 Less vulnerable. These options/strategies will 

provided the uncertainties do not mean that critical 
assets could be vulnerable or exposed. 
High tech demand management strategies where 
there is relatively little experience of mass operation 
will tend to be placed in this category 
Schemes need to be reasonably well defined, or 

tend to be relatively well defined and their nature relate to asset types that are inherently low 
or level of redundancy means that they are less 
vulnerable than a typical resource option. 
Demand management strategies that are not 
particularly vulnerable to data issues, cyber 
attack, or where events such as pandemics/civil 
unrest/economic shock will only have a short 
term, transient impact on delivery and 
implementation should be placed in this category. 

vulnerability in low exposure locations, to be 
included in this category. 
Demand management strategies that rely on well 
proven technologies, but where there is potential 
uncertainty about their effectiveness in the face of 
societal events will tend to be placed in this 
category. 

5 Notably less vulnerable. These options/strategies Schemes require a good degree of certainty about 
will be well defined and there are no notable 
vulnerabilities in the scheme/strategy. 

placement, lack of critical asset points etc to be in 
this category. Simpler schemes that supply raw 
water to existing, well established treatment and 
distribution systems that are known to be low risk 
could be a typical example. 
Simpler demand management strategies that are 
unlikely to be significantly disrupted by societal 
shock events could be placed into this category. 

 

Metric R8 ς Catchment Soil Health. 
Improved soil health across the South East will enhance resilience of the water system in the following ways: 

1. It will reduce spikes in poor water quality by retaining nutrients and sediment on the land in heavy rainfall. 

This benefit will principally be achieved through the use of cover crops. 

2. It will improve retention of soil moisture in the soil profile which will benefit resilience in the agricultural 

sector. 
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3. By increasing infiltration and storage in the soil profile there will be some benefit to the resilience of rivers and 

aquifers dependent on seepage for baseflow and recharge. 

4. Soil health has benefits at the bottom of the food chain of the environmental system, thereby increasing 

overall resilience of the environmental system. 

There are additional benefits to the WRSE system such as carbon sequestration and regulation of flows that 

mitigate flood risks. 

Score Description Example 

0 No change to soil Demand management 

+1 Improvement to soil cover Reverse auction for cover cropping 

+2 Improved organic content and 
structure in addition to measures in 
addition to cover cropping 

Regenerative agriculture 

 
 

The metric works by allocating a score of zero to options that have no positive or negative impact on soil health. 

One step improvement is allocated to options that cover the ground, protecting it against intense rainfall and 

heat. A second step improvement to a score of +2 is allocated to options that enhance soil structure, organic 

matter and infiltration in additional ways over and above the use of cover crops. 

Step 5 will reflect the priorities of regenerative agriculture which is a set of activities designed to transition soil 

husbandry from a predominantly fertiliser based production model to a model that relies on the inherent organic 

activity of healthy soils. The regenerative agricultural show Groundswell9 identify 5 principles of regenerative 

agriculture as follows: 

1. Diversity of crops. 

1. Armour soil surface ς protect from heat and rains. 

2. Minimise soil disturbance. 

3. Maintain living roots. 

5. Integrating livestock into the system. 

For the design of a metric the key point is to identify an activity or collection of activities that are distinct and 

create a clear step change in soil health. Armouring of the soil is the first of these. There are two alternative 

strategies for the second step which would either be the increase in organic matter in the soil or the adoption of 

minimal soil disturbance (no-till). Given that the principal function of this metric relates to the resilience of the 

water system, then we propose the metric relates to the adoption of minimum disturbance ς no till farming. 

We note that the planting of cover crops is relevant to land that would otherwise not be covered over winter. For 

this reason the likelihood of exposed ground is included in assessing the baseline (based on the prevalence of 

crops that are associated with bare ground (spring planted; potatoes etc). 
 
 

9 See Groundswell Agriculture Show & Conference - Mission Statement Groundswell. Affinity Water are the headline sponsor 
of Groundswell. 
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Metric A3 ς Operational Complexity and Flexibility 
This metric is intended to focus on how the intervention affects the ability of the PWS to adapt, reconfigure and 

recover when shock events mean that normal modes of operation are disrupted. This essentially looks at how the 

option interacts with other factors such as network operation and network quality risks, and how much reliance 

there is on multiple organisations and/or specialist supply chains if the intervention has to be re-started or taken 

out of expected operational ranges. 

Score Description Notes and Application 
1 Notably complex. These interventions will This score is applied to supply side schemeswhere 

tend to be both inflexible due to operational there is obvious inflexibility and complexities in the 
constraints on use (e.g. desalination water management/operation of the resource. 
not suitable for transfer outside the intendedNot generally used for demand management. 
area) and they either rely on multiple 
institutions to run, require specialist supply 
schemes/complex procedures to re-start 
after a failure event or are difficult to access 
to effect repairs. 

2 Complex. These interventions will tend to be This score is used for schemes with single complex 
both inflexible due to operational constraintsissues, or a number of lesser operational risks (e.g. 
on use (e.g. desalination water not suitable 
for transfer outside the intended area) or 
they either rely on multiple institutions to 
run or require specialist supply 
schemes/complex procedures to re-start 
after a failure event. 

 
 

3 Typical asset. These interventions are 
ΨǘȅǇƛŎŀƭΩ ƻŦ ŀ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ǘȅǇŜ ǎƻǳǊŎŜ ƛƴ 
terms of complexity and management. 
Control curves, group licences, 

difficulties in transfer combined with blending 
constraints). Demand management can score within 
this category, but only in exceptional circumstances 
όŜΦƎΦ ƛǘ ŎƻǳƭŘ ǊŜǎǳƭǘ ƛƴ ǎƛƎƴƛŦƛŎŀƴǘ ŀƳƻǳƴǘǎ ƻŦ ΨƭƻŎƪŜŘ 
ƛƴΩ ǎǳǇǇƭȅ ŎŀǇŀōƛƭƛǘȅ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ŘŜƳŀƴŘ 
reductions causing existing sources to become 
under-utilised, but where this is not certain enough 
to include as a change in Deployable Output). 
Use for schemes that represent typical PWS 
operation (clear, unambiguous asset management 
and operation agreements), some flexibility in the 
area and nature of supply etc), where any 

environmental procedures, transfers may be constraints (e.g. blending need) are straightforward 
involved, but any co-operation needs across and unlikely to significantly constrain scheme 
multiple institutions is unlikely to result in 
failure of the source to adapt or re-start. 
Typical transfers where there is some 
availability of workaround and storage fall 
into this category. 

 
4 Less complex. Interventions that involve 

typical, routine operational arrangements 
where group and annual licences are 
straightforward to manage, the site can be 
manually operated if required and there is 
reasonable connectivity/storage with the 
existing network 

operation. 
Demand management strategies will tend to score a 
3 by default (they replace the need for water on a 
generalised basis), unless there is a clear risk that 

ǘƘŜȅ ǿƛƭƭ ǊŜǎǳƭǘ ƛƴ ǎƛƎƴƛŦƛŎŀƴǘ ΨƭƻŎƪŜŘ ƛƴΩ ŎŀǇŀŎƛǘȅ ŦƻǊ 
water company existing sources. 
As for 3) above, but schemes need to be free from 
complex multi-institutional agreements, and have 
limited constraints on operation and use of the 
water in a flexible way. 
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5 Notably less complex. Intervention is simple To fall into this category the scheme must have no 
to manage, with limited interdependencies obvious operational constraints, be free from 
and an ability to deploy across multiple areascomplex multi-institutional arrangements, and the 

scheme should be notable in its ability to support 
various parts of the network without difficulty or 
operational constraint. 

 
 

Metric A7 ς Customer Engagement with Demand Restrictions 
Score Description Example 
0 No noticeable change for customers Status quo ς only applicable to demand 

management strategies that rely significantly on 
tariff management (which monetises the social 
contract) and passive approaches, primarily 
minimum standards associated with water 
labelling, which are likely to have minimal, or 
event slightly negative, impact on ŎǳǎǘƻƳŜǊǎΩ 
awareness of water resource issues. 

+1 Demand management strategies 
improve engagement with and 

Applies to demand management strategies where 
there is some reliance on tariffs or passive 

understanding of the need to managemethods, or where methods are less likely to 
resources 

+2 Demand management strategies 
significantly improve customer 

ǇǊƻƳƻǘŜ ǘƘŜ ΨǎƻŎƛŀƭ ŎƻƴǘǊŀŎǘΩΦ 
Demand management that incorporate a strong 
element of behavioural change and awareness, 

understanding of their role in droughtand where they do not monetise or promote 
management and they respond very 
positively to such measures. 

ǇŀǎǎƛǾŜ ŜƴƎŀƎŜƳŜƴǘ ƛƴ ǘƘŜ ΨǎƻŎƛŀƭ ŎƻƴǘǊŀŎǘΩΦ 

 
 

The rationale for this metric is that customer action on demand management is essential to maintaining supply 

demand balance during drought. Where companies have the confidence of customers in drought management 

and leakage control then customers will be more responsive to calls for constraint or temporary usage bans ς a 

ǊŜǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ŀ ΨǎƻŎƛŀƭ ŎƻƴǘǊŀŎǘΩ ōŜǘǿŜŜƴ ǿŀǘŜǊ ŎƻƳǇŀƴƛŜǎ ŀƴŘ ǘƘŜƛǊ ŎǳǎǘƻƳŜǊǎ ƛƴ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ 

drought. Conversely where companies have lost the confidence of customers, then they will be less inclined to 

respond to calls for restraint during drought. 

!ŘŘƛǘƛƻƴŀƭ ōŜƴŜŦƛǘǎ ƻŦ ǘƘƛǎ ƳŜǘǊƛŎ ŀǊŜ ǘƘŀǘ ƛǘ ǇǊƻƳƻǘŜǎ ŘŜƳŀƴŘ ƳŀƴŀƎŜƳŜƴǘ ǎǘǊŀǘŜƎƛŜǎ ǘƘŀǘ ǎǳǇǇƻǊǘ hŦǿŀǘΩǎ ǎƻŎƛŀƭ 

contract agenda. The metric operationalises the idea of the social contract by reflecting the fact that the supply 

demand balance is achieved by both parties playing their part during drought and this voluntary collaboration is 

enhanced by visibly reciprocal behaviours ς the customers will be more or less inclined to play their part 

according to the commitment they see to this agenda in the actions of the company. The social contract is not just 

at an individual level: customers act, to some degree collectively. Therefore, if a company is seen to be active on 

leakage and seen to take action to enforce demand management then individuals will be less inclined to flout 

ŘǊƻǳƎƘǘ ƳŜŀǎǳǊŜǎ ƛŦ ǘƘŜƛǊ ƴŜƛƎƘōƻǳǊǎ ŀǊŜ ŎƻƳǇƭƛŀƴǘΦ LŦ ŀ ŎǳǎǘƻƳŜǊΩǎ ƴŜƛƎƘōƻǳǊǎ Řƻ ƴƻǘ ŎƻƳǇƭȅ ǿƛǘƘŘǊƻǳƎƘǘ 



management and the company does not manage leakage well, then response to demand restrictions during 
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drought is likely to be lower. 

This metric is designed to enhance adaptive behaviour in the system in response to drought stress and is 

therefore categorised as an adaptive system characteristic. 

Metric E1 ς Modularity and Scalability 
This metric is relatively straightforward, and reflects the ability of a given option to be delivered in a staged way 

that limits investment risk and provides opportunity to either scale back or extend development if the 

intervention is proving to more/less viable following further investigation and initial development. Scalability and 

modularity may also help address uncertainty in the need (supply/demand balance) as a modular plant can be 

implemented in phases depending upon the needs that arise in future, reducing the risk of stranded assets. 

Score Description Notes and Application 
1 Notably inflexible. Option is fixed and 

binary without any real opportunity to 
scale back or extend development once 
the scheme has started. 

Some reservoirs, where there is no real choice or 
flexibility around the source water availability, fall into 
this category. Similarly, demand management 
strategies that present an either/or approach where the 
benefits are not well known until key policies are in 
place and large-scale implementation has started (e.g. 
Water Efficient Labelling) could fall into this category. 

2 Fairly inflexible. Option is fairly fixed and As above, but there is some flexibility -e.g. reservoirs 
can only be changed in relatively minor 
ways once development has started. 

ǿƘŜǊŜ ǘƘŜǊŜ ƛǎ ŦƭŜȄƛōƛƭƛǘȅ ŀǊƻǳƴŘ ǿŀǘŜǊ ǎƻǳǊŎŜǎΣ ΨōƛƴŀǊȅΩ 
demand management initiatives that can be effectively 
trialled before full scale implementation etc. 

3 Typical scheme. ¢ƘŜ ǎŎƘŜƳŜ ǿƛƭƭ ōŜŎƻƳŜ Ψ¢ȅǇƛŎŀƭΩ ǊŜǎƻǳǊŎŜ ǎŎƘŜƳŜǎ ǿƘŜǊŜ ŀǎǎŜǘǎ Ŏŀƴ ōŜ ǊŜ- 
well defined prior to full implementation, sized or adjusted once constraints are fully understood, 
but can be scaled and adjusted as the 
detailed design is being developed. 

 
 
 
 

4 Fairly flexible. Some modular 
development is possible and/or the 
intervention is scalable in response to 
external factors. 

 
 
 
 
 

5 Notably flexible. Scheme is 
fundamentally modular and there is 
significant opportunity for scaling as 
required. 

and there is some opportunity for modular 
development of certain components (e.g. treatment 
streams). Demand management initiatives where 
changes can be made as the rollout progresses, but the 
scale and scope of the initiative is reasonably fixed, fall 
into this category. 
{ŎƘŜƳŜǎ ǿƘŜǊŜ ǘƘŜǊŜ ŀǊŜ ǊŜƭŀǘƛǾŜƭȅ ŦŜǿ ΨƘŀǊŘ 
ŎƻƴǎǘǊŀƛƴǘǎΩ ǎƻ ŘŜǾŜƭƻǇƳŜƴǘ Ŏŀƴ ōŜ ǇǳǊǎǳŜŘ ƛƴ ŀ 
relatively modular way, and there may be some scope 
to extend or scale back the size of the scheme as 
required. Many demand management initiatives will 
tend to fall into this category as they may have 
expectations on their maximum size, but ultimately can 
be scaled back as required if they are not providing to 
be effective. 
Probably limited to options such as desalination where 
development can be fully modular, or demand 
management initiatives where there is full flexibility in 
scale and the ability to adapt the initiative as better 
information becomes available 



Metric E3 ς Reliance on External Organisations to deliver changes. 
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This metric is intended to reflect the risk that a scheme cannot practically be delivered because of dependencies 

on multiple institutions to implement, or uncertain approvals and delivery mechanisms that rely on third parties. 

Bilateral agreements and simple water trading are not intended to be highlighted by the metric. 

Score        Description Notes and Potential Data Sources 
1 High risk. The scheme has known, 

significant challenges and relies on third 
Complex schemes that required support and consent of 
multiple actors and institutions where there are 

party organisations to approve or deliver significant uncertainties over delivery mechanisms and 
the scheme using processes that are not 
yet well established. 

 

2 Increased risk. The scheme has known 
challenges and is relying on some third 

future working arrangements. Demand management 
schemes that require major policy or regulatory 
changes that have not yet been committed to. 
Complex schemes that require the support or consent 
of institutions other than the planning authorities, with 

party organisations to approve or deliver associated risks to scope. Demand management 
the scheme. The processes involved are 
reasonably well defined, but non- 
statutory or have little precedent. 

 

3 Typical scheme. Although the 
intervention or scheme faces challenges 
to approval or implementation, this is 
through well known processes with 
mature institutional arrangements. 

schemes that require minor external policy support or 
legislation, which has not yet been committed to, or 
where there is a need to develop technologies 
externally that are not yet available. 
Schemes that could involve bilateral trade, but do not 
rely on multiple institutions and will follow standard 
planning application routes (DCO or conventional) 
where there is likely to be some opposition. Typical 
demand management schemes that only require 
existing policy support and follow known and well- 
practiced regulatory processes. 

4 Lower risk. The scheme is not only reliantTypical supply schemes where expected objection risks 
on well known processes with mature 
institutional arrangements, but the 

are low. Typical demand management schemes where 
there is broad support and customers and customer 

likelihood of challenge and major delay is representatives are likely to be supportive. 
low due to a lack of opposition or 
widespread support. 

5 Negligible risk. The scheme is highly 
unlikely to experience substantive 
challenge or delay. 

Smaller supply schemes that are carried out within 
permitted development rights, or where there is clear 
ǇƭŀƴƴƛƴƎ ǎǳǇǇƻǊǘ ŀƴŘ ƴƻ ƪƴƻǿƴ ƻǇǇƻǎƛǘƛƻƴΦ ΨCƭŀƎǎƘƛǇΩ 
demand management schemes with strong policy 
and/or customer support where delivery mechanisms 
are similar to existing, well tested approaches. 



Metric E5 ς Participation in Collaborative Landscape Management. 
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Score Description Example 
0 No noticeable change for catchment 

stakeholders 
+1 Single domain medium scale 

catchment interventions. 
+2 Large scale multi-benefit landscape 

restoration with multiple revenue 
schemes. 

Pipeline 
 
Catchment partnership 

LENs style, blended finance 

 
 

The rationale for this metric is that collaborative approaches to environmental management are essential to 

create transformative systemic change in the resilience of environmental systems. The environmental system 

supports the public and non-public water supply systems that are the focus WRSE. The metric will come under 

the category of evolvability because of the long term need to change the way that the four systems respond to 

the on-going changes affecting the environment. 

The metric will work apply a score of 0 for options that do not involve collaborative land management. A one step 

increase to a score of 1 would be achieved by a collaborative intervention that is of medium scale and with 

impacts that are predominantly environmental; and predominantly third sector driven with engagement from 

some private sector actors in the agricultural sector. A two-step enhancement would be achieved by a major 

intervention that has multiple objectives and has a range of sectors engaged from the private sector collaboration 

as well as third sector. A score of 2 is achieved where the private sector is able to increase scale by capitalising 

risk. 

The emphasis of this metric is not simply a matter of increasing environmental benefit ς that effect is covered up 

in the environmental metrics. The purpose of this metric is to reflect the enhanced resilience of collaborations 

that a plural in purpose and multi-sectors in membership. 

Examples of major, multi-benefit initiatives, that would score 2 in this metric include: 

ǒ Cumbria LENs http://www.3keel.com/wp-content/uploads/2018/01/healthy-ecosystems-cumbria-lens.pdf 

ǒ The Greater Manchester Natural Capital Investment Fund. https://naturegreatermanchester.co.uk/project/greater- 

manchester-natural-capital-investment-plan/ 

ǒ Hampshire Avon LENs Creating a landscape network in Hampshire ς 3Keel 

The Hampshire Avon collaboration is driven by the local Catchment Based Approach (CaBA) group and addresses 

numerous multi-sector private sector actors. Provided that funding is derived from these actors at scale, then this 

partnership would score 5. 

http://www.3keel.com/wp-content/uploads/2018/01/healthy-ecosystems-cumbria-lens.pdf


Appendix C. Mapping to other Resilience Frameworks 
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Although it is not required to generate the metric scores and evaluations, the reason why each metric has been 

included is provided in the table below. This helps provide background understanding of the metrics. This also 

ǎƘƻǿǎ Ƙƻǿ ǘƘŜ п ΨwΩǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ /ŀōƛƴŜǘ hŦŦƛŎŜ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǊŜǎƛƭƛŜƴŎŜ ŀǊŜ ŎƻǾŜǊŜŘ ōȅ ǘƘŜ ŦǊŀƳŜǿƻǊƪΦ Lƴ 

summary: 

¶ Reliability in the 4Rs is covered by the metrics contained within reliability in this framework. Key metrics 

describe different facets of the Cabinet Office definition. 

 
¶ Resistance in the 4Rs is also covered by the metrics con within reliability in this framework. Key metrics 

describe different facets of the Cabinet Office definition. 

 
¶ Redundancy in the 4Rs ƛǎ ǎǇƭƛǘ ōŜǘǿŜŜƴ ǊŜƭƛŀōƛƭƛǘȅ ŀƴŘ ŀŘŀǇǘŀōƛƭƛǘȅ ƛƴ ǘƘƛǎ ŦǊŀƳŜǿƻǊƪΦ ΨtŀǎǎƛǾŜΩ ŦƻǊƳǎ ƻŦ 

ǊŜŘǳƴŘŀƴŎȅ όŜΦƎΦ ǎǘƻǊŀƎŜΣ ǎǇŀǊŜ ǇǊƻŘǳŎǘƛƻƴ ŎŀǇŀŎƛǘȅύ ŀǊŜ ŎƻǾŜǊŜŘ ōȅ ǊŜƭƛŀōƛƭƛǘȅΣ ǿƘƛƭǎǘ ΨŀŎǘƛǾŜΩ ŦƻǊƳǎ ƻŦ 

redundancy (e.g. network and treatment capacity that can be re-purposed during shock events) are 

covered in adaptability. 

 
¶ Response/recovery in the 4Rs is covered by the metrics contained within adaptability. The only 

exception is where planned/passive operational processes (e.g. standby generation) are routinely used to 

maintain the running of a system when it is exposed to expected and planned for shocks. 

!ǎ ƴƻǘŜŘ ǿƛǘƘƛƴ ǘƘŜ ΨbŀǘǳǊŀƭƭȅ wŜǎƛƭƛŜƴǘΩ ǊŜǇƻǊǘ10, it is important that resilience is viewed in relation to longer term 

stressors, as well as transient stresses and system shocks caused by acute hazards. The framework presented 

here is focused on modelled investment requirements, so it ensures that both transient shocks and stresses, and 

longer term/chronic stresses are addressed by splitting the metrics according to: 

¶ Reliability and adaptability, which reflect portfolio resilience to transient shocks and stresses 

¶ Evolvability, which reflects the portfolios ability to respond to unplanned, longer term or chronic stresses. 
 
 
 
 
 
 
 
 
 
 
 

 
10 Wildlife and Countryside Link Report, draft at the time of writing 
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Table C.1: Mapping of Reliability and Adaptability Metrics to the 4Rs and Hazard Type Coverage 

¢ƘŜ ƪŜȅ ƳŜŀǎǳǊŜ ƻŦ ΨǊŜǎƛǎǘŀƴŎŜΩ ǘƻ ŘǊƻǳƎƘǘ ƘŀȊŀǊŘΣ ŀǎ ŘŜǎŎǊƛōŜŘ ǳƴŘŜǊ ǘƘŜ пwǎΣ ǊŜƭŀǘŜǎ ǘƻ ǘƘŜ м ƛƴ рлл ȅŜŀǊ ŦŀƛƭǳǊŜ 

ƳŜǘǊƛŎ ǘƘŀǘ ǳƴŘŜǊǇƛƴǎ ǘƘŜ ǎǳǇǇƭȅκŘŜƳŀƴŘ ōŀƭŀƴŎŜΦ ¢ƘŜ ƭƛƴƪŀƎŜǎ ǘƘŀǘ ǘƘŜ ǊŜǎƛƭƛŜƴŎŜ ƳŜǘǊƛŎǎ ƘŀǾŜ ǘƻ ǘƘŜ пΩwǎ ƻŦ 

resilience attributes (as detailed by the Cabinet Office ς Resistance, Redundancy, reliability and 

Response/Recovery) and the main hazards that link the attributes described by the metric 

Public Water Supply System 
 

Metric aŀǇǇƛƴƎ ǘƻ ΨпwǎΩ Main hazard types linked to the attribute 

R1: Uncertainty of 
option supply/demand 
benefit 

aŀǇǎ ǘƻ ΨǊŜƭƛŀōƛƭƛǘȅΩ under the 
4R classifications. 

Drought, possibly societal where there are 
significant licencing uncertainties. 

R3: Risk of failure of 
planned service due to 
other hazards 

Maps to ΨǊŜǎƛǎǘŀƴŎŜΩ and 
ΨǊŜƭƛŀōƛƭƛǘȅΩ under 4R 
classification, but covers 
physical hazards other than 
meteorological shock or 
exceptional demand events 

Physical and adversarial hazards. Only considers 
hazards that can cause long term failure due to 
loss of asset function. Events such as forest or 
heath fires that could prevent access for repairs 
are particularly significant. 

R4: Availability of 
additional headroom. 

Maps to ΨǊŜŘǳƴŘŀƴŎȅΩ under 
4R. 

General system headroom to help allow 
operations to continue due to shocks caused by 
all hazards described under other metrics. 

R5: Catchment/raw 
water quality risks (incl. 
climate change) 

aŀǇǎ ǘƻ ΨǊŜƭƛŀōƛƭƛǘȅΩ of service 
under 4R. 

Raw water quality hazards that lead to 
sustained loss of supply, particularly during 
drought or demand shock events11. 

R7: Risk of failure of 
planned service due to 
exceptional shocks 

Maps to ΨǊŜǎƛǎǘŀƴŎŜΩ and 
ΨǊŜƭƛŀōƛƭƛǘȅΩ under 4R 
classification, but covers 
societal/supply chain hazards 
other than meteorological 
shock or exceptional demand 
events 

Societal and supply chain hazards. Only 
considers shock events that could cause 
disruption resulting in outages and failures > 24 
hours. 

A1: Expected time to 
failure (PWS) 

aŀǇǎ ǘƻ ΨǊŜǎǇƻƴǎŜΩ under 4R ς 
the greater the warning time 
the more likely it is that 
drought response measures 
can be made to be effective. 

Drought 

 

 
11 Demand shocks relate to peak demands outside of dry weather expectations, and can occur as a result of a number of 
circumstances ς recent examples include freeze/thaw in 2017, high demand as a result of COVID-19 lockdown in some areas 
and localised issues during the 2018 prolonged heatwave. 
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A2: Duration of 
enhanced drought 
restrictions. 

aŀǇǎ ǘƻ ΨǊŜŘǳƴŘŀƴŎȅΩ and 
ΨǊŜŎƻǾŜǊȅΩ under the 4Rs. 
Recovery is included because 
the impacts and hence 
recovery measures will tend to 
increase the longer that the 
exceptional period lasts for. 

Mainly relates to human factors and the risk 
that these materialise during the drought event 
(e.g. demand shocks, supply chain failure due to 
civil or economic issues). 

A3. Operational 
complexity and 
flexibility. 

Generally maps to 
ΨǊŜǎǇƻƴǎŜκǊŜŎƻǾŜǊȅΩ areas of 
the 4Rs. Core element to 
enable non-routine 
operational responses and 
workarounds during shock 
events. 

All hazards other than drought, as described 
under other metrics. 

A5: PWS system 
connectivity 

/ƻǾŜǊǎ ōƻǘƘ ΨǊŜŘǳƴŘŀƴŎȅΩ and 
ΨǊŜǎǇƻƴǎŜκǊŜŎƻǾŜǊȅΩ potential. 
Removing risks to critical 
points and SPOFs is key to 
enabling work arounds during 
shock events. 

All hazards other than drought, as described 
under other metrics. 

A7: Good customer aŀǇǎ ǘƻ ōƻǘƘ ΨǊŜŘǳƴŘŀƴŎȅΩ Drought/human factors 

relations support ŀƴŘ ΨǊŜǎǇƻƴǎŜκǊŜŎƻǾŜǊȅΩ 
engagement with ǳƴŘŜǊ ǘƘŜ пwǎΦ /ǳǎǘƻƳŜǊ Ψōǳȅ 
demand management ƛƴΩ ǘƻ Ŏŀƭƭǎ ŦƻǊ ǊŜǎǘǊŀƛƴǘ ŀƴŘ 

 usage bans affects both the 
 likelihood of more severe 
 emergency measures, and 
 reduces the risk of demand 
 spikes that could interact with 
 other hazards during drought 

 events. 
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Executive Summary 
Water Resources South East (WRSE) is developing a multi-sector, regional resilience plan 

to secure water supplies for the South East until 2100. 

 
We have prepared method statements setting out the processes and procedures we will 

follow when preparing all the technical elements for our regional resilience plan. We are 

consulting on these early in the plan preparation process to ensure that our methods are 

transparent and, as far as possible, reflect the views and requirements of customers and 

stakeholders. 

 
Figure ES1 illustrates how this investment programme development and assessment 

method statement will contribute to the preparation process for the regional resilience 

plan. 

 
The scale and complexity of water resources planning for the South East of England 

requires advanced decision-making methods to ensure that a robust solution is reached. 

This method statement details the process and tools for developing a best value, 

adaptive regional plan as described by the WRSE resilience framework, with special focus 

on the regional investment model and its supporting infrastructure and models. A 

separate method statement details the Regional Simulation Model and its role in the 

decision-making. 

 
Integrated risk modelling is used to explore and define problems to be solved for regional 

water planning to support public water supply, non-public water supply, the 

environment, and social amenity while allowing explicit exploration of different 

uncertainties or risks. Real options and adaptive planning methods are combined in the 

WRSE investment model which seeks good value solutions to the integrated risk 

https://wrse.uk.engagementhq.com/3512/widgets/11361/documents/5012
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.wrse.org.uk%2Flibrary&data=01%7C01%7Cbex.carlisle%40mottmac.com%7C6d47521207444229bcff08d834673c8f%7Ca2bed0c459574f73b0c2a811407590fb%7C0&sdata=8CJpcWp8B8NAmgPKggA%2BWYE9JaMUzzGEN3XNQfoMG4I%3D&reserved=0
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problems to 2100, for a variety of different values including cost, resilience, 

environmental impact and customer preference. 

 
Figure ES1: Overview of the method statements and their role in the development of the WRSE regional 
resilience plan 

 

A visualisation tool supports understanding and comparison of the alternative investment 

programmes produced by the investment model, to allow shortlisting for specialised 

assessment and stress-testing, before a preferred solution is selected. 

 
A data landing platform underpins all data flows across this process to support robust 

governance, quality assurance and reporting. 
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1 Introduction and timeline 

1.1 By 2050, the South East of England is forecast to experience a shortfall in water resources needed to 
ensure a resilient water supply for the public, other users and the environment of between 10001 and 
17502 Mld-1. 

 
1.2 The scale of the problem and controversial nature of some of the potential solutions means that an 

advanced decision-making method is advocated by the planning guidance. WRSE is developing both 
regional simulation and aggregated optimisation models to develop and test investment programmes and 
enable selection of a best value adaptive plan for the region. 

 
1.3 The investment modelling method, together with the process for dealing with associated data flows, 

problem and risk definition, and solution appraisal, is detailed in this document. 
 

1.4 The overall timeline and milestones for the decision-making process to support the regional planning is 
shown in Table 1. 

 
Table 1: Milestones 

 

Date of Delivery Activity 

July 2020 Method statements produced 

Oct 2020 Policies and preferences agreed 

Winter 2020/21 Initial resilience planning for the South East region 

Spring 2021 Update Future Water Resource Requirements for South East England 

Spring 2021 Confirm the policies and preferences that we will embed in our regional plan 

Summer 2021 Reconciliation of draft regional plans to ensure alignment across England 

January 2022 Publish WRSE draft Regional Plan for informal consultation 

 
 

1 March 2020, Future water resource requirements for South East England, WRSE. 
2 March 2020, National Framework, Environment Agency 

https://www.wrse.org.uk/media/wrqkitwi/ea-nrw-and-defra-wg-ofwat-technical-water-resources-planning-guidelines.pdf
https://www.wrse.org.uk/media/anbhm2cb/wrse-future-water-resource-requirements-march-2020-3.pdf
https://www.gov.uk/government/publications/meeting-our-future-water-needs-a-national-framework-for-water-resources
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May 2022 Present the main issues raised in the consultation and how they will be 

addressed 

August 2022 Publish our final draft Regional Plan 

August 2022 WRSE water companies will submit their draft Water Resource Management 

Plans 2024 ahead of public consultation 

March 2023 Water companies publish their revised draft Water Resources Management 

Plans 

September 2023 WRSE will publish its final multi-sector, regional resilience plan 
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2 Process overview 
2.1 The process for generating and testing the regional plan3 can be summarised in the six main stages shown 

in 0 together with the tools necessary to assist the undertaking of each step; these stages are an 
amalgamation of the full 17-step process for development of a plan described in the WRSE Resilience 
Framework, to allow the mapping of each stage to the tool developed to support it. 

 

2.2 The full 17-step process is broken down in Sections 3, 4 and 5 of this document, which details the 
methods and tools under development to work through this process, although detailed description of the 
methods for testing the preferred good-value solutions in terms of system resilience, environmental 
impact and customer impact are described in the separate method statements referenced in Section 6. 

 
Figure 1: Steps to generate and test a regional plan 

 

 

 

 
 

2.3 The first tool, the data landing platform (DLP, Section 2.34), will handle all data sharing and 
transformation between all steps in the process, and facilitate data quality control. 

 
2.4 The integrated risk model (IRM, Section 3) is used to specify the supply-demand balances (SDBs) and SDB 

trees to be solved for each investment model run. 
 

2.5 The investment model (IVM, Section 4) is used to search for the optimal combination of options across 
time to satisfy the problems defined by the IRM, subject to whichever decision parameters, constraints 
and objective functions are specified for that optimisation. 

 
2.6 The visualisation tool (VTL, Section 5) is used to graph, map and tabulate the outputs from the IRM and 

IVM to assist with output quality control, decision-making, and selection of good value investment 
programmes by company and industry experts. 

 
 

 
3 June 2020, Securing resilient water resources for South East England ς consultation on our resilience framework, WRSE. 

 

https://wrse.uk.engagementhq.com/3512/widgets/11361/documents/5012
https://wrse.uk.engagementhq.com/3512/widgets/11361/documents/5012
https://wrse.uk.engagementhq.com/3512/widgets/11361/documents/5012
https://www.wrse.org.uk/media/pqvnpbpl/wrse-resilience-framework-technical-report-consultation-document.pdf
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2.7 Methods for testing a shortlist of good investment programmes are outlined in Section 6. Shortlisted 
solutions are sent via the DLP to the other workstreams for advanced testing, while the IVM is used with 
additional parameters such as option restrictions, alternative scenarios or changing constraints, to stress 
or sensitivity test those good value investment programmes that have been identified as preferred. 

 

2.8 A final selection is made using the VTL, including the additional data from the stress, sensitivity, and 
additional testing, and the preferred adaptive regional resilience plan then exported via the DLP to a 
headroom assessment tool and the WRP tables, to support consultation and reporting (Section 7). 

Input data 
2.9 The methods for producing the input data required are detailed in the method statements for the 

workstreams which produce them. All data input to the DLP is signed-off by the input workstream and the 
version, authorisation and author automatically captured as part of the upload. This section lists the data 
required and expected provenance. 

 

Planning scenarios and planning horizon. 
2.10 The Water Resource Planning Guideline (WRPG) states that a Water Resource Management Plan (WRMP) 

must consider the worst-case dry year combination of supply and demand forecasts for each zone, 
together with the uncertainties incorporated in target headroom. Drought resilience must also be 
included, and the revision of the WRPG to be published this August is in line to advocate resilience to 
1:500 drought by 2040. 

 
2.11 To enable investment modelling for dry year and drought across WRSE, baseline supply and demand 

forecasts and uncertainty profiles are imported for each of five deterministic planning scenarios: 
1. Normal year annual average (NYAA) 

2. Dry year annual average (DYAA) 

3. Dry year critical period (DYCP) 

4. 1:200 drought (1:200) 

5. 1:500 drought (1:500) 
 

2.12 Deterministic DOs are also provided for supply options for each of the planning scenarios, and demand 
reduction profiles for each of the demand reduction strategies. 

 
2.13 Where possible drought interventions are not included in supply or demand baselines; media campaign 

impacts, temporary use bans, non-essential use bans, and drought permits or orders are all included as 
options that have a deployable output (DO) or demand reduction available during the dry year or drought 
planning scenarios. 

 
2.14 As explained in the Initial Resource Position for WRSE, the planning horizon for WRMP24 will be April 

2025/26 to April 2099/2100. 

https://www.wrse.org.uk/media/wrqkitwi/ea-nrw-and-defra-wg-ofwat-technical-water-resources-planning-guidelines.pdf
https://www.wrse.org.uk/media/anbhm2cb/wrse-future-water-resource-requirements-march-2020-3.pdf
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Baseline supply forecasts 
2.15 .ŀǎŜƭƛƴŜ ǎǳǇǇƭȅ ŦƻǊŜŎŀǎǘǎ ŦƻǊ ǘƘŜ Lwa ŀƴŘ L±a ŘŜŦƛƴŜ ǿŀǘŜǊ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǳǎŜ ό²!C¦ύ ŦǊƻƳ ŜŀŎƘ ²w½Ωǎ 

own sources, plus or minus any external or commercial transfers to/ from the WRSE water companies, 
and inset appointments. These WAFU forecasts are generated by the Regional Simulation Model, based 
on regional weather and climate datasets, hydrological modelling, groundwater modelling and dynamic 
demand algorithms and methods. 

 

2.16 Existing inter-zonal transfer pipelines and existing inter-zonal bulk transfer agreements within the region 
are included as options, to enable existing transfer agreement inclusion as either fixed volumes 
representing inter-company agreements, or options for optimisation of conjunctive use of regional WAFU, 
as desired for different IVM runs. 

 
2.17 Drought intervention DO reduction or enhancement is not included in the baselines, but as options 

available for dry or drought year planning scenarios. 
 

Baseline demand forecasts 
2.18 Baseline demand forecasts for the IRM and IVM are generated by the demand modellers for each 

company, based on the regional population and properties forecasts generated by Edge Analytics 
(Population and Property Forecasts ς Methodology and Outcomes). The modellers provide deterministic 
distribution input (DI) forecasts with DI per WRZ per year, for each planning scenario. 

 
2.19 As there are several relevant population and properties forecasts, the demand forecasters are devising a 

method to select forecasts that are most applicable for regional adaptive planning, as detailed in the 
Demand Forecast method statement. It is feasible to include alternative demand forecasts either: 

¶ as fixed baselines, for separate optimisations of a range of supply demand balances where the range 

covers supply uncertainties only; or 

¶ as demand forecast uncertainty profiles in the integrated risk model, sampled to generate a range of 

supply demand balances for a single optimization 

 
2.20 Testing and evaluation of the IRM and IVM with full data will enable determination of the preferred 

method, or combination, going forward. 
 

2.21 Drought intervention DI reduction should not be included in the baselines, but as options available for dry 
or drought planning scenarios. 

 

Situations and policies 
2.22 5ŜǘŜǊƳƛƴƛǎǘƛŎ ōŀǎŜƭƛƴŜ ŦƻǊŜŎŀǎǘǎ ǊŜǉǳƛǊŜ ǘƘŜ ŦƻǊŜŎŀǎǘŜǊ ǘƻ ǎŜƭŜŎǘ ŀ ΨƳƻǎǘ ƭƛƪŜƭȅΩ ƻǊ ΨōŜǎǘ ŦƛǘΩ ŦƻǊŜŎŀǎǘ ŦǊƻƳ 

among those feasible. Situations (i.e. circumstances beyond reasonable control of the water companies or 
regulators such as population growth, climate change etc.) and policies (either internal or governmental/ 

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.wrse.org.uk%2Flibrary&data=01%7C01%7Cbex.carlisle%40mottmac.com%7C6d47521207444229bcff08d834673c8f%7Ca2bed0c459574f73b0c2a811407590fb%7C0&sdata=8CJpcWp8B8NAmgPKggA%2BWYE9JaMUzzGEN3XNQfoMG4I%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.wrse.org.uk%2Flibrary&data=01%7C01%7Cbex.carlisle%40mottmac.com%7Cc3680468ba18427ce7bf08d83469310b%7Ca2bed0c459574f73b0c2a811407590fb%7C0&sdata=xQmDfHLk75MDho7mUboaR%2F33RJSynQ99RAz7E7bR1%2B4%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.wrse.org.uk%2Flibrary&data=01%7C01%7Cbex.carlisle%40mottmac.com%7Cc3680468ba18427ce7bf08d83469310b%7Ca2bed0c459574f73b0c2a811407590fb%7C0&sdata=xQmDfHLk75MDho7mUboaR%2F33RJSynQ99RAz7E7bR1%2B4%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.wrse.org.uk%2Flibrary&data=01%7C01%7Cbex.carlisle%40mottmac.com%7Cc3680468ba18427ce7bf08d83469310b%7Ca2bed0c459574f73b0c2a811407590fb%7C0&sdata=xQmDfHLk75MDho7mUboaR%2F33RJSynQ99RAz7E7bR1%2B4%3D&reserved=0
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regulatory) are key factors that influence both system forecasts, and the uncertainty distributions around 
these influences are all captured as part of the supply and demand forecasting workstreams, to be input 
to the IRM via the DLP. 

 

2.23 The guidance states that situation and policy uncertainties affecting public water supply forecasting 
should be sampled to provide a deterministic target headroom forecast to be included in problem 
development and ensure that water resources management planning can meet the risk that the future 
deviates from the most likely forecasts. The integrated risk model includes all the uncertainties used to 
create a target headroom buffer, but samples and solves for them separately and in combination to allow 
greater understanding of the relative impacts of key situations or policies on investment planning. 

 
2.24 Situation and policy uncertainty profiles input to the IRM will include more than these key challenges to 

public water supply. Additional uncertainty profiles will also be input relating to environmental 
protection, non-public water supply, and wider South East systems, as defined in the WRSE Resilience 
Framework, so as to ensure that the problems to be solved are comprehensive enough to provide 
solutions resilient for all four systems. 

 
 

Investment options 
2.25 The Options Appraisal team provide all regional supply, demand and transfer options not included in the 

baselines, whether existing, under construction, or new. Options may be stand-alone or made upof: 

¶ Option elements (resource, conveyance) 

¶ Option phases (modular increases in resource DO) 

¶ Option stages (planning, development, construction and operation) 

 
2.26 For example, existing transfers are input with two elements: 

¶ DO of the bulk transfer agreement under different planning scenarios (resource element) 

¶ capacity of the transfer pipeline (conveyance element) 

 
This enables the investment model to both run simulations of the system with the bulk transfer 
agreements fixed, or to run with optimisation of existing transfer pipeline utilisation. 

 
2.27 Drought interventions are included as options to enable better understanding of the impact of temporary 

use bans, non-essential use bans, drought permits and drought orders, and better evaluate the 
investment cost of resilience to different levels of service. 

 
2.28 Supply options due for completion before the 2025 start of the planning horizon will be included in the 

baseline forecasts. Options for which planning, development or construction is due to start before 2025 
will be provided with a new completion date, remaining costs, and a revised DO estimate; the water 

https://wrse.uk.engagementhq.com/3512/widgets/11361/documents/5012
https://wrse.uk.engagementhq.com/3512/widgets/11361/documents/5012
https://wrse.uk.engagementhq.com/3512/widgets/11361/documents/5012
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company providing each of these options under development decides whether the decision to build is 
fixed or whether completion is still optional. 

 

2.29 Demand reduction strategies per WRZ are developed in company from combinations of available demand 
options to meet different demand reduction targets. Three per zone are envisaged. Recirculation of 
WAFU through effluent discharge is a consequence of demand levels upstream and therefore, for each 
demand strategy in upstream zones, the associated effect on downstream WAFU is calculated by the 
simulation model for input via the DLP. 

 
2.30 New supply options and transfers can include elements, phases and stages as listed above; the 

combination of the components by the investment model defines when or if an option is commissioned, 
the maximum DO available, and the combined operational expenditure, which the optimiser uses in 
comparison with the opex of all other options to minimise utilisation opex while satisfying demand across 
all four planning scenarios. 

 

2.31 Whether new treatment is required in a zone depends on: 

¶ baseline demand growth 

¶ amount of demand reduction that frees up existing treatment capacity 

¶ amount of DO reduction that frees up existing treatment capacity (e.g. sustainability reductions) 

 
It is therefore feasible to pre-calculate the zonal treatment expansion required for each of the three 
demand reduction programmes per zone, for each situation. These treatment options and costs can be 
combined with the demand programme costs, for consideration of the two together in investment 
optimisation. 

 

2.32 The multisector group and the Environmental group will also provide potential options which will be 
considered in the investment model, see Multi-sector Approach and Environmental Ambition method 
statements. 

 
2.33 A full description of options development, appraisal, and option component mapping for modelling is 

included in the Options Appraisal method statement. 
 
 

Data flow and quality control 
2.34 Regional planning input data outlined in section 2.1 are being delivered by several workstreams listed 

above. The majority of these workstreams are being undertaken by different contractors, and each may 
include local data storage and visualisation elements to streamline and audit data. To control the data 
sharing, data management and quality assurance across the regional planning process a centralised Data 
Landing Platform (DLP) is being created. 

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.wrse.org.uk%2Flibrary&data=01%7C01%7Cbex.carlisle%40mottmac.com%7Cc3680468ba18427ce7bf08d83469310b%7Ca2bed0c459574f73b0c2a811407590fb%7C0&sdata=xQmDfHLk75MDho7mUboaR%2F33RJSynQ99RAz7E7bR1%2B4%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.wrse.org.uk%2Flibrary&data=01%7C01%7Cbex.carlisle%40mottmac.com%7Cc3680468ba18427ce7bf08d83469310b%7Ca2bed0c459574f73b0c2a811407590fb%7C0&sdata=xQmDfHLk75MDho7mUboaR%2F33RJSynQ99RAz7E7bR1%2B4%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.wrse.org.uk%2Flibrary&data=01%7C01%7Cbex.carlisle%40mottmac.com%7Cc3680468ba18427ce7bf08d83469310b%7Ca2bed0c459574f73b0c2a811407590fb%7C0&sdata=xQmDfHLk75MDho7mUboaR%2F33RJSynQ99RAz7E7bR1%2B4%3D&reserved=0
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¶ Stage 1 of DLP delivery enables all data storage, transfer and transformation to and from the 

integrated risk model, investment model and visualization tool. 

¶ Stage 2 will extend the DLP to enable reporting the final problem, options and selection in the Water 

Resource Planning (WRP) tables for each zone in the region. 

 

Data landing platform 
2.35 The project data flows in Figure 2 outline the DLP stage 1 specification as the blue connections between 

workstreams, the codes for which are in Table 2. The key for the additional codes is in Appendix 1. Figure 
3 shows the flow of information through the DLP. 

 

Table 2: Integrated Risk and Investment Model Input Data 
 

IRM/ IVM Input Data Provided by ID4 

Baseline supply forecasts Simulation model M 

Baseline demand forecasts Demand forecasting models via 
simulation model 

IҦa 

Forecast uncertainties Simulation & demand forecasting 
models 

F&J 

Existing transfers Options appraisal N 

New supply options and 
transfers 

Options appraisal N 

Demand reduction 
strategies 

Demand strategies via Options appraisal /Ҧb 

 
 
 
 
 
 
 

 
4 Data IDs relate to the Data Landing Platform flow chart, 
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Figure 2: Data flows through data landing platform 

Figure 3: Flow of information through DLP 
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Data assurance 
2.36 The DLP will support the quality assurance process, through either visual or automated verification or 

likely both. Metadata will be set up to ensure governance of inputs in terms of version control and input 
personnel, and to track any transformations carried out in the DLP. 

 
2.37 The QA logic will be defined by WRSE and will include identifying gaps in data, outliers, values outside of 

set tolerances, and incorrect value types, using a combination of manual and automated verification to 
balance out the pros and cons of each (Table 3). 

 
2.38 Manual quality assurance. Dashboards are developed with the defined logic, with WRSE visually 

reviewing the data for any anomalies. 
 

2.39 Automated verification and checking of datasets. All defined logic will be automated and applied on data 
upload, with alerts sent to users if anomalies are detected. 

 

Table 3: Manual and automated QA comparison 
 

QA method Pros Cons 

Manual Can pick up anomalies that 
are difficult to automate 

Can deliver contextual 
experience 

Labour cost 

Time intensive 

Sometimes difficult to spot 
anomalies 

Automated Supports automated process 
and consistence 

Can reduce human error 

Development cost 

Development time 

Can be relied on too heavily 
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3 Integrated risk modelling 
3.1 The Integrated risk model derives the water resource planning problems to be investigated by the 

investment model; step 2 to step 5 of the development of plan process described in the Resilience 
Framework (Figure 4). Input data feeds into Step 1 and Step 5. 

 

Figure 4: Integrated Risk Modelling as part of development of a plan 

 
 

3.2 Before running the IRM to generate a PDF of situation uncertainties, the five supply and demand forecasts 
input via the DLP are first combined into four: NYAA, DYAA, DYCP and drought (EMDO5). The draft revised 
guidance states that 1:500 resilience should be attained in the 2030s; as such the EMDO baselines will 
represent 1:200 DO and DI until 2030, and 1:500 DO and DI from 2040, but the exact date of change from 
one level to the other may be varied in different SDB scenarios for optimisation in the investment model, 
or sensitivity testing of preferred regional plans. 

 
3.3 For the multisector we will use equivalent of the NYAA, DYAA, DYCP but there might not be significant 

differences in their values. We will work with the multisector stakeholder group to understand their 
typical seasonal demand pattern use. 

 

 

5 Emergency drought order return period 
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3.4 The situation and policy uncertainties are sampled sufficient times to create a probability density function 
(pdf) around the four baseline forecasts for each drought scenario (date by which 1:500 resilience should 
be available), to represent the uncertainty range of potential supply-demand balances (SBDs) across the 
planning horizon (Step 2). 

 

3.5 Probability percentiles of the SDB pdfs can be selected for single-pathway runs (solved for in Step 6), or 
combined to create a branched adaptive future for optimisation (Figure 5), known asa SDB tree (Step 4). 

 

Figure 5: Example supply-demand balance tree of one planning scenario 
 

 

 
3.6 Alternative scenarios may be generated where a key situation or policy is used to perturb the baselines, 

and the remaining uncertainties combined in the pdf to generate SDBs and SDB trees (Step 5). 
Optimisation SDBs based on specific uncertainties will allow better understanding of the significance of 
individual drivers. 

 
3.7 Assessment, assurance and sign-off of SDBs and SDB trees will be carried out using the visualisation tool 

(Section 5) before they are passed to the investment model for optimisation (Section 4). 
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4 Investment modelling 
4.1 The investment model is used for option screening, clarification and refinement (Step 6), and optimisation 

to find the most adaptive programme of options for each SDB tree both for least cost (Step 7), and for a 
variety of alternative values of interest (Step 10 and Step 11)(Figure 6). Steps 8 and 9 utilise the 
visualisation tool described in the next section to assess outputs throughout the process. 

 

Figure 6: Investment Modelling as part of development of a plan 

 
4.2 The primary function of the investment model is to identify programmes of water resource and demand 

reduction investment which satisfy the SDBs or SDB trees for the four planning scenarios for each WRZ in 
the region across the planning horizon, while minimising cost (Step 7), an alternative objective function, 
or a combination of functions (Step 11). 

 

4.3 Metrics for coarse programme appraisal are calculated for all programmes developed (Section 5), and 
optimisation can also be carried out to minimise or maximise the majority of the metrics (Section 5) and 
so seek to develop investment programmes which are better in terms of resilience, environmental impact 
or social value as defined by the stakeholders or practitioners (Step 10). 
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Conjunctive optimisation of planning scenarios 
4.4 For a single SDB, the IVM seeks an optimal investment programme to ensure that the SDBs for each of the 

four planning scenarios is satisfied for each year in the planning horizon, in each zone, while minimising or 
maximising a single objective function, or multiple objective functions. 

 
4.5 The IVM both ensures enough capacity is available in each year and prioritises utilisation of the assets 

selected to meet the objective function. For example, when minimising cost, new assets are selected by 
minimising fixed costs while prioritising utilisation of selected assets in ascending order of variable costs; 
the utilisation priority order will change as new assets with lower variable opex are commissioned 
throughout the planning horizon. 

 

4.6 Proportionality weightings related to the likelihood of occurrence are applied to the planning scenarios to 
allow combination of utilisation from the different planning scenarios for objective function optimisation. 
Default values are in Table 4, although these can be adjusted per WRZ by the user. 

 
Table 4: Weightings for planning scenario utilisation 

 

Scenario Calculation Weighting 

NYAA 40/52 0.7692 

DYAA 8/52 0.1538 

DYCP 1- 
(40/52+8/52+(15/200+60/500)/75) 

0.0743 

EMDO (15/200+60/500)/75 0.0026 

 

4.7 For an SDB tree, the IVM expands the optimisation to find the best solution that could meet the SDBs in 
all branches across the horizon. 

 
4.8 These initial least-cost optimisations are used to assess the search space (number of options available) 

and refine those which are utilised, both identifying zones or areas where additional options, alternative 
option yields, or additional or alternative transfers would be beneficial, and identifying options which are 
never selected in any scenario (Step 6). 

 
4.9 Step 6 also includes a conjunctive use analysis of the region, where existing formal bulk transfer 

agreements between WRSE zones are waived and the model optimises the transfer of water based on 
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capacity of existing and potential transfer pipelines only, to identify the least cost sharing of resources 
and identify the minimum required resource development. 

 

4.10 All assessments for Step 6 must be carried out for different risk scenarios, where the distribution on 
demand both in normal and dry year, and the impact of drought, is varied both spatially and temporally 
across the region, to assess for the full range of growth and weather scenarios. 

 

Single or multi-objective optimisation 
4.11 The IVM is designed to optimise against a single objective function, or a combination of two objective 

functions with boundaries to the primary objective function limiting the search range for the secondary, 
for example: 

¶ maximise environmental net gain within a 20% cost increase from the least cost programme, or 

¶ minimise cost within a greater than 20% increase in environmental net gain from the least cost 

programme. 

 
4.12 The IVM can be set to run single or batch optimisations of SDBs or SDB trees and export the resulting 

programmes of investment to the visualisation tool for appraisal (Section 5). 
 

4.13 Following the initial assessment of available options and regional conjunctive use in Step 6, the 
Investment model is run to develop least-cost programmes of investment that are robust across the SDB 
trees for each risk scenario developed within the IRM (Step 7). Alternative programmes of investment can 
be developed using the draft multi-objective analysis metrics (Step 11), to facilitate communication with 
and assessment by stakeholders (Step 10) following assessment and selection of reasonable alternative 
programmes to quality control solutions using the visualisation tool (Step 8 and Step 9). 

Coarse metrics for programme appraisal 
4.14 The cost, environment, resilience and customer metrics to be calculated in the investment model (Table 

5) for each optimised programme will be fully defined through stakeholder engagement (Step 10), but 
placeholders have been designed in the investment model to allow for development, testing and 
refinement. 

 

4.15 The investment programme metrics have been taken from a variety of sources: previous WRMPs, the 
resilience framework, environmental assessment framework, and discussion with customer engagement 
workstream leads. Both the calculation methods and the metric inclusion or combination will be subject 
to review as communication, utilisation and assessment progresses during plan development and 
engagement (Steps 7 to 11). 
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Table 5: Coarse programme metrics 

Type of 
Function 

Code Name 

Cost COST Least cost discounting 

Cost/ Social IGEQ Intergenerational equity discounting 

Environment ENV+ Environmental benefit 

Environment ENV- Environmental cost 

Environment BING Biodiversity net gain 

Environment NATC Natural capital 

Resilience COVA Connectivity availability 

Resilience COVU Connectivity use 

Resilience COTA Contingency availability 

Resilience DELV Benefit deliverability 

Resilience MITA Mitigation availability 

Resilience MODA Modularity availability 

Resilience DIVR Diversity 

Resilience SURU Surplus use 

Social CUPR Customer preference for option type 

 

Objective functions for programme development 
4.16 The primary objective function of the model is least cost. 
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Least Cost Optimisation 
4.17 Minimise the sum for all selected options for all zones, using the STPR6 for discounting, of: 

¶ NPV Capex (annuitized) 

¶ NPV Fixed Opex 

¶ NPV Variable Opex (frequency weighted average of NYAA, DYAA, DYCP & EMDO) 

¶ NPV Embedded carbon 

¶ NPV Fixed Operational Carbon 

¶ NPV Variable Operational Carbon 

Subject to: 

 
1. Supply must meet or exceed demand plus risk in each WRZ in each year of the planning period under 

all planning scenarios 
 

2. The utilisation of each option in each year is strictly non-negative and does not exceed the maximum 
yield of that option 

 

Alternative objective functions 
4.18 Alternative objective functions are adaptations of the system metrics in Section 4.14. The value of each 

function is calculated for any solution programme; optimisation to find a solution focussed on one or 
more of the objective functions will be a user choice. 

 
4.19 The objective functions available for investment modelling come from three sources: cost functions as 

defined and previously derived by the water companies; environmental assessment to enable coarse 
environmental evaluation and optimisation of investment programmes; and resilience assessment by 
metrics in the resilience framework screened as suitable for investment modelling: 

Intergenerational Equity (IGEQ) 

4.20 Minimise the sum of the same six cost categories as for least cost optimisation, for all selected options for 
all zones for all planning scenarios, using the IEDR for discounting. 

 

4.21 As the standard STPR assumes that weighting the cost of investment toward future generations is 
preferable, an alternative, intergenerational equity discount rate, IEDR, has been defined7 to allow more 
equitable sharing of the costs of long-term investments across generations. 

Environmental benefit (ENV+) 

4.22 Maximise, for all operation years, for all WRZs, the sum of the ENV+ scores for all new options 

 
6 HM Treasury Green Book Social Time Preference Rate. 
7 Appendix B: Intergenerational equity discount rate. 
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Environmental disbenefit (ENV-) 

4.23 Maximise, for all construction and operation years, for all WRZs, the sum of the inverted ENV- scores for 
all new options 

 

Biodiversity net gain (BING) 

4.24 Maximise, for all years, for all WRZs, the biodiversity net gain values for all new options 
 

Natural Capital (NATC) 

4.25 Maximise, for all years, for all WRZs, the natural capital values for all new options 
 

Connectivity availability (COVA) 

4.26 Maximise, for all years, for all WRZs, for all planning scenarios, the capacity of inter-zonal transfers within 
the region 

Connectivity use (COVU) 

4.27 Maximise, for all years, for all WRZs, for all planning scenarios, the utilisation of inter-zonal transfers 
within the region 

 

Contingency availability (COTA) 

4.28 Maximise, for all years, for all WRZs, for all planning scenarios, the capacity of rapid deployment 
emergency capex schemes available 

 

Benefit deliverability (DELV) 

4.29 Maximise, for all years, for all WRZs, for all planning scenarios, the probability that actual yield sampled 
through uncertainties equals nominal yield 

 

Mitigation availability (MITA) 

4.30 Maximise, for all years, for all WRZs, for the drought scenario, the volume of DO in unused drought 
permits and orders 

 

Modularity availability (MODA) 

4.31 Maximise, for each branch point, for all WRZs, for all planning scenarios, the volumeof remaining option 
phases for which the first phase has been commissioned 
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Diversity (DIVE) 

4.32 Minimise, for all years, for all WRZs, for all planning scenarios, the standard deviation of the volume 
selected of each option type from the mean for all ten option types 

 

Surplus use (SURU) 

4.33 Minimise, for all years in which a new option is commissioned, for all WRZs, for all planning scenarios, the 
surplus available elsewhere in the region 

 

Customer preference (CUPR) 

4.34 Maximise, for all years, for all WRZs, for all planning scenarios, the value based on customer preference 
for option types proportional to the volume supplied by each type. 

 
4.35 Metric refinement or substitution will evolve with discussion, stakeholder engagement, visualisation and 

assessment, in line with consultation feedback on the resilience and environmental assessment 
frameworks, and refinement of the visualisation tools to enable analytic assessment using the additional 
metrics. 
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5 Programme visualisation and 
shortlisting 

5.1 The visualisation tool is the primary decision support tool to allow quality assurance, appraisal, 
shortlisting, selection, communication and refinement of integrated risk SDB scenarios and trees and 
investment programme outputs and metrics throughout Steps 4 and 5, 8 and 9, and 13 to 15 of the 
development of a plan (Figure 7). As such the visualisation tool will be refined with all these audiences in 
mind, while considering the complexity of problem and option combinations that may be output from the 
IRM and IVM. 

 
Figure 7: Visualisation to support the development of the plan 

 

Problem visualisation: baseline forecasts & existing 

transfers 
5.2 The VTL enables viewing of SDB scenarios on a map and chart, and exploration of the supply and demand 

balance change through time. This will be used to show how existing transfers are utilised through time to 
meet the demands in the receiving water resource zone (see Figures 8 and 9). 
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Figure 8: Visualisation of baseline forecasts 
 
 

 

 
Figure 9: Visualisation of transfers 
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5.3 The purpose of these tools and various map layers is to gain a better understanding of where the 
requirements for water are being driven from and how the existing infrastructure can cope, or not, with 
these requirements. It is intended that the same set of tools are used to view the final preferred plan and 
its alternative plans. 

 

Problem visualisation: SDB trees 
5.4 The amount of water required through the planning period will change according to some key externals 

influences such as climate change, population growth, policies and the requirements of the environment 
in the future. We will use animated Sankey plots (see Figure 10) to visualise the SDB trees through time, 
for both problem and solution understanding. 

 
5.5 For each of the branches we will provide examples of some of the factors that could drive the supply 

demand balances to those anticipated levels. This will provide regulators, stakeholders and customers 
with a better understanding of the characterisation of these branches. However, in many cases the 
anticipated supply demand deficits could be achieved by several different combinations of external 
factors. This is also the case at the more extreme areas of the supply demand balances, albeit that the 
potential number of combination factors that achieve similar supply demand balances would be limited. 

 

Figure 10: Animated Sankey plots to visualise the SDB trees 

Programme appraisal: metrics 
5.6 A core requirement of a decision support tool for programme appraisal is the ability to review and filter 

alternative investment programmes using a parallel axis plot. Each parallel axis will represent a key metric 
that has been identified as being important to the overall programme assessment. By plotting the 
performance of each metric for each individual programme we can understand which programmes 
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perform better than others, but more importantly which programme are unacceptable. These forms of 
plots and visualisations are key to the development and understanding of the overall investment 
programmes and our discussion with customers and stakeholders to gain opinion on the various 
investment portfolios. An example parallel axis plot is shown in Figure 11. 

 

5.7 The selection of the metrics used for programme appraisal will be the resilience and environmental 
assessment metrics and any other metrics agreed through the stakeholder and customer engagement. 

 

Figure 11: Programme metrics on a parallel axis plot 

 
 

 

Programme appraisal: options 
5.8 In addition to the parallel axis plots we will also show which options are selected in a geographical 

context, see Figure 12 below. This will allow stakeholders, customers and regulators to review which 
schemes have been selected in the various water resource zones across the region and whether these 
options are company specific, catchment specific or multisector. 

 

5.9 In addition to obtaining option information from the maps we will also show the overall volumetric or 
benefits information as well, as shown in the example in Figure 13. These overall tools and graphical 
displays will be able to provide programme information to regulators, stakeholders and customers. We 
are still developing these interfaces; we are trying to develop some other less technical summary of the 
schemes to help people navigate through the possible portfolio of options. 
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Figure 12: Mapping of programme options 

 

Figure 13: Viewing individual options 
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Programme shortlisting 
5.10 All the components of the visualisation tool as set out above will aid programme appraisal for shortlisting 

of good value plans for more detailed assessment and appraisal (Steps 8 and 9). 
 

5.11 Further development of the VTL is being scoped to support appraisal of regional plans for this more 
detailed understanding of resilience, environment, customer and stakeholder views, and better allow 
each group to understand the trade-offs between the different challenges. 
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6 Best value programme appraisal 
6.1 Shortlisted good value investment programmes will be passed back via the DLP to: 

¶ the simulation model for resilience assessment 

¶ the environmental assessment teams 

¶ the customer engagement team 

¶ the integrated risk/ investment model for sensitivity analysis and stress testing 

 
6.2 The results of the specialised assessments for each programme will be fed back into the visualisation tool 

for further comparative appraisal, and selection of a preferred adaptive regional plan, including seeking 
views from the various WRSE groups (advisory, environment, multi-sector), stakeholders, customers and 
regulators. 

 

Resilience assessment 
6.3 The resilience assessment of a regional plan is detailed in the WRSE Resilience Framework; the regional 

simulation model should be able to evaluate the effect of different stresses and hazards on a proposed 
investment programme in terms of impact on both the public water supply and non-public water supply, 
and also provide further information for the environmental assessment team directly related to water 
catchments. 

 

Environmental assessment 
6.4 Environmental assessment of options can give some understanding of the effect of combining them into a 

potential investment programme, but the type of regional-level environmental assessment proposed8 will 
provide much greater understanding of their combined impact. 

 

Customer assessment 
6.5 Discussions with the customer engagement team have led to the proposal that customer focus groups 

could be trained and given access to the visualisation tool in order for the WRSE group to gain greater 
understanding of customer preference, and customers to better understand and demonstrate the trade- 
offs between resilience, environment, amenity and cost that they would prefer to make to support long- 
term water resources planning. 

 
8 March 2020, Strategic Environmental Assessment (SEA) of the WRSE Regional Plan and environmental appraisal input to the 
WRMP24, WRSE. 

https://wrse.uk.engagementhq.com/3512/widgets/11361/documents/5012
https://www.wrse.org.uk/media/40znh5px/wrse-environmental-apprasial-itt.pdf
https://www.wrse.org.uk/media/40znh5px/wrse-environmental-apprasial-itt.pdf
https://www.wrse.org.uk/media/40znh5px/wrse-environmental-apprasial-itt.pdf
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6.6 For this type of engagement, a form of bill impact calculation would be required to be integrated in the 
investment model and shown in the visualisation tool. 

 
6.7 The scope for this method of customer engagement is under review; the initial proposal was for a 

separate tool to be used for engagement pre-investment modelling to feed customer preference data to 
the IVM. 

 

Investment parameters sensitivity assessment 
6.8 While the simulation model will evaluate the robustness of a potential investment programme to the 

majority of climate and weather challenges, further challenges such as uncertainties around option cost 
and DO, asset failure, alternative demand forecasts and failure to gain planning permission for key assets 
will be assessed in the investment model together with regional conjunctive use assessments, to better 
understand the adaptability and robustness of each shortlisted programme. 
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7 Selection of preferred plan, 
outputs and reconciliation 

7.1 The additional data from the assessments in Section 6 will support appraisal of the shortlisted good value 
programmes and selection of a preferred resilient regional adaptive plan with the help of the visualisation 
tool (Figure 7, Steps 13-15). 

 
7.2 The preferred plan will then be exported to the WRSE water companies to support their statutory WRMP 

submissions and consultations and communicated to the other water regions for national reconciliation. 

 

Target headroom 
7.3 The preferred resilience plan will be assessed for available headroom per zone per year in relation to the 

risk allowance around the baseline supply and demand forecasts from the robust adaptive plan selected, 
and compared with target headroom calculated using the method in the guidance in order to ensure 
compliance and populate the WRP tables. 

 

WRP tables 
7.4 An expansion of the DLP is proposed (Stage 2) to enable automated population of the WRP tables. The 

scope of this will follow the build of Stage 1 of the DLP. 
 

7.5 It has not yet been determined how the WRP tables could best capture adaptive plans, or drought 
baseline forecasts ς there may potentially be several additional tables addended to the core planning 
scenario tables. 

 

Reconciliation of regional plans 
7.6 A process for reconciliation of regional plans has been developed and will be implemented as necessary 

throughout the planning stages to ensure agreement on inter-regional transfers. The process of the 
reconciliation with the other regions is key to ensure that the various transfers align both in terms of 
volumes and dates. 
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8 The draft preferred plan 
8.1 The selection of the preferred plan will have to accord with WRMP guidance and the UKWIR best value 

planning method. Currently both documents are in draft format and therefore we recognise that this 
method statement is still subject to change. 

 

8.2 However, following the process that is outlined above we intend to derive a range of plans that can meet 
the key criteria that have been selected and discuss these with WRSE groups, stakeholders and 
customers. We hope that through this collaborative approach we will be able to understand what the 
consensus would be on the preferred plan and the reasons why it is preferred. 

 
8.3 This preferred plan would be put forward to the WRSE board for their review and sign off. Following this 

governance review any changes would be relayed back to the groups and stakeholders. If there are no 
changes then this preferred plan and the alternatives would be put forward for consultation in January 
2022. 

 

8.4 We would then respond to the consultation submissions and adjust the plan accordingly, if required. The 
ǊŜǾƛǎŜŘ ŘǊŀŦǘ ǊŜƎƛƻƴŀƭ Ǉƭŀƴ ǿƻǳƭŘ ǘƘŜƴ ōŜ ǳǎŜŘ ǘƻ ƛƴŦƻǊƳΥ ǘƘŜ ²watΩǎ ƻŦ ǘƘŜ ǿŀǘŜǊ ŎƻƳǇŀƴƛŜǎΣ ǘƘŜ Ƴǳƭǘƛ- 
sector plans, national reconciliation of regional plans, and the catchment-based solutions to be delivered 
through the appropriate parties. 
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9 Next steps 
9.1 We are consulting on this method statement from 1st August 2020 to 30th October 2020. Details of how 

you can make comments can be found here consultation website 
 

9.2 We will take into account the comments we receive during this consultation process, in updating the 
Method Statement. Alongside this, the Environment Agency will shortly be publishing its Water Resource 
Planning Guidelines (WRPG) on the preparation of regional resilience plans. We may need to update 
parts of our method statements in response to the WRPG. We have included a checklist in Appendix 2 of 
this method statement which we will use to check that our proposed methods are in line with guidance 
where applicable. 

 

9.3 If any other relevant guidance notes or policies are issued then we will review the relevant method 
statement(s) and see if they need to be updated. 

 
9.4 When we have finalised our Method Statement, we will ensure that we explain any changes we have 

made and publish an updated Method Statement on our website. 

https://wrse.uk.engagementhq.com/
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Appendix 1: Codes for Data Landing 
Platform 
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Appendix 2 Checklist of consistency 
with the Environment Agency 

WRMP24 Checklist 
The Environment Agency published its WRPG on XXXXXX 2020, including the WRMP24 Checklist. The following 

ǘŀōƭŜ ƛŘŜƴǘƛŦƛŜǎ ǘƘŜ ǊŜƭŜǾŀƴǘ ǇŀǊǘǎ ƻŦ ǘƘŜ ŎƘŜŎƪƭƛǎǘ ǊŜƭŀǘƛƴƎ ǘƻ ǘƘƛǎ aŜǘƘƻŘ {ǘŀǘŜƳŜƴǘΣ ŀƴŘ ǇǊƻǾƛŘŜǎ ²w{9Ωǎ 

assessment of its consistency with the requirements in the Checklist. 
 
 
 

No. Action or 
approach 

Method Statement ref: WRSE assessment 
of consistency 

    

    

    

    

    


