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Executive Summary

Water Resources South East (WRSE) is developing sseuttir, 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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WATER RESOURCES SOUTH EAST

Figure ES1: Overview of the method statements and their role in the development of the WRSE regional
resilience plan
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Background and purpose of statement

The Water Resources South East (WRSE) group is developing a regional resilience plan for the South Eas
of England which will set out the long term water needs for the region and the interventions required to

I RRNBada GKSaS ySSRad ¢KS ySSR F2NI NBIA2YILE LI I Y
National Framework which explores the letggm 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 regiongplan.

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 ¢ the environmental ambition and environmental engagement work streathese are covered in

more detail in a separaté

Development of methodology

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
appraisabndselectionprocessegor their plansandto ensurecompliancewith environmentalegislation.

It was recognised that the development of an integrated resilience plan for the South East to meet the
requirements of the would need:tohe

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 alternativstrategies.

Initially a scoping study 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 optionadafamework

Method Statement: Environmental Assessm
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1.7

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).

It has become increasingly clear that an innovative and leaglilgg 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 publicatiorn
2The)approach needs to be applied at a
regional level but should also be flexible enough to be implemented at-aegibnal 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 modellingmifons.

Environmental Environmental Ambition
Assessment wThis workstream develops an
wThis workstream developsid approach for assessing the
applies a consistent approach range of environmental
for determining the sustainability reductions that
environmental impact of the could be required in thiiture
schemes and the plan on the
environment

Environmental
Engagement

wThis 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
regionalplan.

WRSE subsequently commissioned the development of a new integrated environmental appraisal process
to providea consistentframeworkfor environmentalassessments foNRMP24Themethodoutlinedin
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1.10

the has been
developed taking into account the new guidance from the Environment Agency and uses an integrated
approach covering:

Strategic Environmental AssessméEBEA)
Habitats Regulations Assessm@iRA)

Water Framework Directive (WFB$sessment
Natural Capital (N@&ssessment

Biodiversity Net Gai(BNG)

Theproposedenvironmentalassessmenprocesgakesinto accountthe followingnewandemerging
guidance for water resourcgdanning:

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 Technicad Note

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 span#fis:

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 WRidSessments.

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 WRig§essments.

c. Improved consistency across the individual assessment workstreams and between the water
O2YLI yASAQ SYSANRBYYSYy (It 4a8aaYSyd GSOKYAI dzs:
when undertaking options appraisal. Thereby integrating the pvaresses.
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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 decisimaking and plan development as part of an integrated

and iterativeprocess.

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 sedbelow.

Summary of proposed methodology

The setsiout 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 sephggiters:

Stage 1 Scoping
Stage Z; Assessment

Stage 3; Reporting andonsultation

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.

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)andenvironmentatopic (e.g.biodiversity, humanhealth)andwill

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 peo®ss.
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Figure 2: Environmental assessment approach

SEA, HRA, WFD

— i
Datasets Scoping
Baseline s ESRI AreGIS Database

Regional priorities & o
e I SEA Objectives

ambition

Assessment

Unconstrained list

screening by

individual Water Environmental
t‘im}sl B popicRAG [
uploaded to WRSE =E]

options database

SEA. HRA, WFD,
NC. BNG

Assessments Assessment

———

SEA maximised programme
BNG maximised programme
NC maximised programme
Least Cost Plan A—
Altlemative programmes

Preferred Best
Value Plan

Stage Iscopingwill also includehe collectionof the baselineinformationthat is requirecby Schedul@

(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 dat:
required for the SEA, HRA and WFD assessments and any other data files required for other aspects of th
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 dataieéquired.
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Figure 3 Relationship between WRSE and WRMP environmental appraisal processes
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* Options would only need 1o be re-assessed by Water Companies if the option elements changed from those assessed as part of the

regional plan, an unconstrained option was brought
baseline was included (this would only require re-assess of the relevant SEA objective)
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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
aswell. Oneor two future time sliceswill be consideredo coverthe lengthof the planperiod. Thesetime

slices will be agreed with WRSE and information such as climate projections and growth forecasts can be
included to look at effects on theaseline.

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 ofatagesix

O2YLI yASaQ {9! 202S8S00A0Sad ¢KSAS 20SNI NOKAy3 20
using the environmental datasets. The overarching objectives could then be used as a framework for
WRMP24 with sulobjectives chosen by each water company to reflect the issues and priorities in their
areas.

A two-stage options assessment process is plannexbioprise:

a. A highlevel environmental screeniragsessment
b. Detailed assessment (including SEA, HRA, WFBNGJ,

The highlevel 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 beneeded.

The detailed assessment will include the SEA, HRA, WFD, NC and BNG assessments. The SEA objective
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
decisionmaking.

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 upbesidd.

The explains how the muki

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 multicriteria 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:

Method Statement: Environmental Assessm
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1.26

1.27

1 SEA metricg one for positive effects and one for negateféects
T BNG metric
1 Natural Capitametric

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

A proof of concept (PoC) assessment of the environmental assessment methodology has been undertaker
on four different types of options to demonstrate its applicability.

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 undesview.

Roles and responsibilities

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 (sectiadh 26).

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 worlstream.

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
assessmenapproach.

In order to support the environmental assessment aspects of the regional plan and their own water

resources management plans, water companies will be resporfsible

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

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

datasets defined under the SE¥ics;

Method Statement: Environmental Assessm
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c. lIdentify, develop and/or select local relevant assessmentahjbctives to provide a tailored
assessment;

d. Complete a SEA Scoping Report for consultation on the scope of the SEAN&RNIR24;

e. Completea separateHRAassessmendf the WRMP24asit will bethe responsibilityof the water
company, as the plan author, to ensure Habitat Regulation requirements have been met, when
publishing the finaplan;

f. Complete a separate WFD assessment of the WRMP24, as it will be the responsibility of the water
company asthe planauthor,to ensureWFDrequirementshavebeenmet, whenpublishingthe 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 environmenstredms.

Milestone 1:End August 2026 Submission of scoping report for consultatmriod.

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 watecompanies.

Milestone 3: March2021¢ Seconduploadof optionsinformation by water companiesReviewof
assessment scoring and translation of results into final metrics for the investmuatdl.

Milestone 4: April¢ July2021¢ Programmaeappraisal Thisisdependenton 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
undergoassessment.

Milestone 5:November 2021 Environmental Report submission for consultajeniod

Milestone 6:June 202%; Finalise Environment&eport

Milestone 7:August 2022 SEA PosAdoptionStatement

Method Statement: Environmental Assessm
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Figure 4: Environmental workstreamsactivities and outputs
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2.3

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 plarg the environmental ambition and environmental engagement wstrkams.

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 NBNG3in

This method statement should be read in conjunction with ‘the
which considers the long term aims for enhancing the environment and\ithé
given the important role of environmental assessment on options appraisal
and the selection of a best value resilieqtan.
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3.2

3.3

34

We are consulting on this method statement froMAlugust 2020 to 300ctober 2020. Details of how
you can make comments can be found here

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
whereapplicable.

If anyother relevantguidancenotesor policiesareissuedthen we will reviewthe relevantmethod
statement(s) and see if they need to lnedated.

When we have finalised our Method Statement, we will ensure that we explain any chaagase
made and publish an updated Method Statement on website.
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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
(l6t8 ARSYGATASAE (KS NBESOIyd LI NGa 2F GKS OKSOLfE A
assessment of its consistency with the requirements in the Checklist.

\[e} AE1Eh] el Method Statement ref: RIS a_tssessment
approach of consistency
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Email:contact@wrse.org.uk

For the full library of WRSE Method Statements, pleasewisit.wrse.org.uk/library

A consultation on the WRSE Method Statements was undertaken in Autumrg202@onsultation details can
be viewed on the WRSE engagement hq platforintats://wrse.uk.engagementhg.com/methediatements.
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'WATER RESOURGES SOUTH EAST

Executive Summary

Water Resources South East (WRSE) is developing aseuitir, 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 theWRSE website document library

Method Statement: Environmental Assessm
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WATER RESOURCES SOUTH EAST

Figure ES1: Overview of the Method Statements and their role in the development of the WRSE regional
resilience plan
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1.2

Background and purpose of statement

The Water Resources South East (WRSE) group is developing a regional resilience plan for the South East
England which will set out the loigrm water needs for the region and the interventions requited

I RRNB&da (GKSaS ySSRad ¢KS ySSR F2NI NBIA2YyILE LI I ya
National Framework which explores the letegm 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.

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 Method Statement 1333 WRSE Environmental

Ambition.

Environmental Environmental Ambition
Assessment wThis workstream develops an
wThis workstream developsd approach for assessing the

range of environmental
sustainability reductions that
could be required in thiuture

applies a consistent approach
for determining the
environmental impact of the
schemes and the plan on the
environment

Environmental
Engagement

wThis 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
regionalplan.
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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
appraisabndselectionprocessegor their plansandto ensurecompliancewith environmentalegislation.

1.4 It was recognised that the development of an integrated resilience plan for the South East to meet the
requirements of thed Vv A NP VYSy i | 3SyO0eQa 2 | i Swduldrieadaobel DS a bl i
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 alternativetrategies.

1.5 A scoping study was initially commissioned by WREES(

) 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
2020new draft guidanceemergedfrom the EnvironmentAgency whiclalsoneededto beconsidered.

1.6 It became increasingly clear that an innovative and leadihge 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 publi€atiore wate
resource requirements for South East England (March 2048 approach needs to be applied at a
regional level but should also be flexible enough to be implemented at-aegibnal 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 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 (Juhas@em)

Method Statement: Environmental Assessm
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developed taking into account the new guidance from the Environment Agency and uses an integrated
approach covering:

Strategic Environmental AssessméBEA)
Habitats Regulations Assessm@iRA)

Water Framework Directive (WFB3sessment
Natural Capital (N@ssessment

Biodiversity Net Gai(BNG)

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

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

Wales,Ofwat)

1.9 Areview 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 N@eiew of Draft WRPGENvironmental and
Natural Capital Review (M&p20)

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 G
system development focuses on three spedcifieas:

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 WRisHessments.

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 WRiglsessments.

c. Improving consistency across the individual assessment workstreams and betweeaténe
O2YLI yAS&AaQ SYODANRYYSyidlftf |adaSaayvySyid GSOKYyAIl dzS:
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 decisimaking and plan development as part of an integrated
and iterativeprocess.
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Figure 2: Environmental assessment approach
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1.12 Itis 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 sedtielow.
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Figure 3 Relationship between WRSE and WRMP environmental appraisal processes
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* Options would only need to be re-assessed by Water Companies if the option elements changed from those assessed as part of the

regional plan, an unconstrained option
baseline was included (this would only require re-assess of the relevant SEA objective)
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Summary of proposed methodology

1.13 The setsiout 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 separatkapters:

Stage X Scoping
Stage 2; Assessment
Stage 3, Reporting andonsultation

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 alsamet.

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 reyrigvess.

1.16 Itis 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 fmioas:

Conserve flora and fauna and thambitats

Conservation and wise use of wetlands and thesources

Protection of HabitaSites

Halt overall biodiversity loss

Protection of landscape character agdality

Improve water quality as set out in the Water FramewDitective
Prevent or limit inputs of pollutants into groundwater and surfacger
Promote efficient use oater

Reduce and manage the risksflobding

Reduce greenhouse gas emissions

Adapt to the impacts of climate change

Increase resource efficiency and reduce natural resource uswvasig
Promote social inclusion and communigrticipation

Protect cultural heritage assets including archaeology and lueriitage
Protect best quality soils and agricultulahd

= =4 =4 4 -4 -4 -8 8 A -8 -8 a8 o on
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1 Make space for water and wildlife along rivers and arowatands
1 Restore natural processes in river catchments, including in ways that support climate change
adaptation andnitigation

117 LY FTRRAGAZ2Y I GKS NBIA2YylLE LIXIYy @6Aff &adzhddmeat G§KS
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development (as supported by the draft Environment Bill 26/05/2021).
1 Recovering nature and enhancing the beautianfiscapes
1 Connecting people to the environment to improve health arabeing
T Increase resource efficiency and redugiagiution
I Securing clean, healthy and productive and biologically diverse seaseaws
1 Protecting and improving the globahvironment

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 regionglan.

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, HR
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/ifizthe

and were downloaded in September 2020 for use in the
assessmenprocess.

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 theaseline.

1.21 Itis proposed that an overarching set of SEA objectives are developed for WRSE. These will be linked to the
{91! S5ANBOGAGS (2LIAO& YR 1S@ LINA2NRGASA TFT2NJ 2w{9
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 i
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1.22

1.23

1.24

1.25

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.

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 uplogmériod.

The explains how the mukcriteria
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 Agieideynce:

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
SEAObjectiveqasdevelopedduringthe scopingprocess angetout in the ):

1 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 notivespecies.

1 Soil: Protect and enhance the functionality, quantity and qualityods.

1 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 safglies.

9 Air: Reduce and minimise air emissions.

1 Climate Factors: i) Reduce embodied and operational carbon emissions, and ii) reduce vulnerability to
climate change risks arhzards.

1 Landscape: Conserve, protect and enhance landscape, townscape and seascape character and visual
amenity.

9 Historic Environment: Conserve, protect and enhance the historic environment, including
archaeology.

1 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.

1 Material Assets: i) Minimise resource use and waste production, and ii) avoid negative effects on built
assets andhfrastructure.
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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 monetisedvalue.

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 capitalirttlende:

Carbon sequestration (Climategulation)
Natural Hazardnanagement

Water purification *Quantitative
WaterRegulation

Biodiversity and Habitats * Biodiversity rgtin.
Air pollutantremoval

Recreation & amenityalue

Foodproduction

= =4 -4 —a —a A _—a 9

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 multiriteria 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 pamkage.

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
environmentalsensitivities.

1.30 The Regional Plan SEA will include proposed mitigation and will develop a programme of monitoring of
AAIAYATFAOLI YOG SY@ANRYYSyGlrt STFFSOGa 2F (GKS LI I yQa
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 monitegimnge.

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 iatoount.

Method Statement: Environmental Assessm
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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-gtdup where consultation with water company
specialists and appropriate statutory bodies is undertaken. Further details can be foiwtedhind
Statement 1327 WRSE Stakeholdargagement

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 environswdrgroup.

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 sgioup has been formed to report to the WRSE PMB via the WRSE PMB
environment technical lead. This sgboup 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 assesspenbach.

1.36 In order to support the environmental assessment aspects of the regional plan and their own WRMPs,
water companies will be responsiliar:

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

b. Collection, analysis and presentation of local baseline information to supplement the environmental
datasets defined under the SEics.

c. ldentification, development and/or selection of local relevant assessmenbbjdrtives to provide a
tailoredassessment.

d. Completion of an SEA fa&fRMP24.

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.

Method Statement: Environmental Assessm
Version 2.0 October 2021



Timeline and outputs

1.37 The proposed key milestones in the environmental assessment approach are betawut

Milestone 1:End August 2026 Submission of Scoping Report for consultapieriod.

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 watecompanies.

Milestone 3:March 2021¢ Second upload of options information by water companies. Review of
assessment scoring and translation of results into final metrics for the investnuatdl.

Milestone 4:April ¢ July 202Xk, 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 consultapeniod.

Milestone 6:April 2022¢ Finalise Environment&eport.

Milestone 7:August 2023 SEA PosAdoptionStatement.
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2.1

2.2

2.3

24

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 plarg the environmental ambition and environmental engageme&ntkstreams.

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 summarigé&sshe
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 NBNGin

This Method Statement should be read in conjunction witkthod Statement 1333 WRSE Environmental
Ambition which considers the long term aims for enhancing the environmentMeithod Statement

1328 WRSE Options Appraisaid Method Statement 1318 WRSE Best Value Planmjivgn the

important role of environmental assessment on options appraisal and the selection of a best value
resilienceplan.

As we continue to develop the regional plan we might revise the approach in order to respond to updated
regulatory guidance.

Method Statement: Environmental Assessm
Version 2.0 October 2021


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

3.1 Aninitial version of this document was consulted upon betwe&August 2020 to 30October 2020 and
comments received during this time have been incorporated invistision.

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 hgpdated.

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 aabsite.
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Executive Summary

Water Resources South East (WRSE) is developing sseuttir, 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

POLICY FRAMEWORK — NATIONAL POLICY AND
REGULATORY GUIDANCE REGIONAL POLICIES

OVERARCHING ASSESSMENTS

Resilience framework
Environmental assessment

} | } | | |

FUTURE FORECASTS

Working out how
to maintain the
Environmental Multi-sector Demand forecast up to supply-demand
forecast to forecast to 2100 for homes, businesses balance
determine determine the and multi-sectors

catchments’ future needs of Detriand thcar Regional
future needs other sectors - emand forecas Future Water (el simulation model Draft regional

Environmental and identify Resource resilience plan
nvironmental which are most Requirements Best value

ambition vulnerable during Supply forecast up to planning
droughts 2100 to determine
available water

Options appraisal
Multi-sector
approach Stochastic data sets
Hydrological modelling
Groundwater framework
Deployable output
Outage
Climate change

Customer and stakeholder
engagement on the best value
planning approach

Customer engagement
Stakeholder engagement
Quality assurance

EXTERNAL INPUT TO THE REGIONAL RESILIENCE PLAN @

Method statement
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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 gjamd what investment to

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

This method statement provides:

1 A clear explanation of the background, objectives and components of the options
appraisal;

1 A highlevel 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 &#12);

1 The option types being considered along with the option information being
collated to enable the assessment of thations.

Figure ES.2 WRSE Integrated options appraisal methodology

Consistent Assessment Approach Water Companies

Multi — sector options Regional strategic
P (@ options (RAPID schemes)
Environmental

Resilience Metrics
assessment WRMP Options Appraisal
Inter- zonal transfers ez
(interconnectivity) x

Regional options gap
analysis

Demand Management
Options

(WRSE)

Resilience and Drought
Options
WRSE OPTIONS DATABASE Six water company options databases
(Centralicpositonofitiorm stiom (consistent with the regional options database
accessed by the companies for WRMP24) Catchment Options

Water Quality
A Third Party (BAF) Trading
Catchment Options
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Overview

1.1
wSljdA NBYSyia

In February 2020 Water Resources South East (WRSE) published its initial FutuRRedtatere
F2N {2dziK 9 &

oy3IftlyRE o6lFaSR 2y @K

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. Thislhdsd

SEA&GAY3T 2LNA2Yya

YR y85

2LIiA2ya 6KAOK KIF @S 06SSy

best value investment planning process will identify which water resource prograpunset of options
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:

3. 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.

~  This Options Appraisal method statement -
Option identification, screeningevelopmen
YR adzoYAaarzy -

Unconstrainec Option Optioncosting
Options screening p .

Optionsareidentifiedandappraisedor feasibilitythen
option information is developed for uploading to the
Data Landing Platform (DLP)

Further information on related aspects of thiageof

the option appraisal task can be fouimd

A WRSE Options Appraisal Guidance onoption
identification, screening and development

A calculatiorof deployableoutputmethodstatement

A Water company options reporting f&fRMP

‘ Option data management, assessment of best valetrics, ‘
investment modelling and decision making

Data landing
platform (DLF

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

Programme,
stakeholderand
resilience

assessment

Decision
making and
best value pla

Environment &
resiliencemetric
assessment

The following method statements explain thasévities:
A Environmentahssessment

A Resiliencéramework

A Engagement witlCustomers

A Engagement wittStakeholder

A Decision making anBVP

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 Didptibhe

Method Statement: Options Apprais
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14

15

1.6

1.7

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
and the Jand considering

other sector demands.

To ensure fairnes® 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 theegion.

In most cases the options appraisal and development has been conducted by water companies, however
for catchment management and natutesed solutions, mul$ector 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 submissWR®E.

Summary of outputs

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 wasdentified.

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 sutypes undeconsideration.

Method Statement: Options Apprais
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New water sources - reservoirs, Reducing leakage
water recycling, desalination,

Reducing household usage
ASR, groundwater

Embedding water efficient practice

Transfers between and within across business and industry

regions

Catchment solutions Temporary Use Bans and

y -Fece 19 o} o
Protecting vulnerable Non-Essential Use Bans
environments Drought Orders and Drought
Reducing damaging abstractions Permits

from the environment

1.8 Appendix 3provides 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
optionsdatabase.

1.9 In addition to the option information il\ppendix 3 WRSE will be assessing the following metrics for each
option:

Environmental metricg seeMethod Statement 1329 WRSE Environmental Assessment
Resilience metrics seeMethod Statement 1325 WRSE Resilience

Roles and Responsibilities

1.10 Key roles and responsibilities are as follows:

WRSE Technical Directiteyrick Gough

Overall responsibility and accountability for the technical delivery of the WRSE programme
WRSE Option Appraisal Manager/Ledatk Honeyball, Affinity Water (WR$EVIB)

Overall responsibility and accountability for the technical delivery ovitr&stream

Overall responsibility for the budgptoposal
WRSE Option type leads: Programme Management Board (PMB) Members

Responsible for the scope and delivery of each of theapilmn workstreanareas

Method Statement: Options Apprais
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Consultants: MotMacDonald
Consultant Project Principal: Aligkrtimore
Consultant Technical Principal: Bilme-Smith
Consultant Work Package Lead: RadiNicoll
The WRSE options appraisal workstream governance structure contains a RACI
(responsibility assignment matrix) structure and the consultants supporting the newek
submitted a governance structure to WRSEB.
The WRSE PMB hold responsibility and accountability for approving all technical works on
behalf of WRSE according to the programme requirement$addet.

WRSE Programme Manager: Sarah Green

Maintenance of method statement

1.11 Key updates to this methostatement

1stdraft versionJune2020

2" draft version July 2020 (to publish online for consultation)
Revised draft after consultation(September 2021)

Minor updates for Draft Regional Plan

Iterative update/s (to follow where required)

Method Statement: Options Apprais
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2

2.1

2.2

2.3

Options appraisamethodology

An integrated approach to regional options appraisal

CAIdz2NBE o aK2ga K2g (GKS 2w{9 2LJiA2ya FLIINIAAlIf A&
appraisal and the wider programme requirements for environmental, resilience and water quality
assessments. The methodology has been developed in thisorasure 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
companyWRMPs.

Figure 3: WRSE Integrated options appraisal methodology

Consistent Assessment Approach Water Companies

Regional strategic

Multi — sector options )F options (RAPID schemes)
Environmental

Resilience Metrics
assessment WRMP Options Appraisal

Inter- zonal transfers

—
(interconnectivity) x
Demand Management

Regional options gap Options

analysis A
Water Quality

A Third Party (BAF) Trading

Resilience and Drought
Options

Catchment Options
(WRSE)

(central repository of information)

Six water company options databases
WRSE OPTIONS DATABASE ' (consistent with the regional options database

accessed by the companies for WRMP24) Catchment Options

The options appraisal approach being undertaken by WRSE and the companies promotes integration
between the regional and water company WRMP options appraisals, allowingdoattively inform the
other.

A key component of the methodology has also been the work that three of the WRSE conapanies
LIN2EINBadAYy3d 6AGK w!tL5 O0GKS wS3dzA FG2NERQ ! ffAlYyOS
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 Determinaticrirategic regional water resource solutions apperand also the findings of a

strategic options gap analyenducted by Ofwat.

Method Statement: Options Apprais
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2.4

2.5

2.6

2.7

2.8

29

WRSE prepared guidarder 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 watmpanies.

WRSHave undertaken aampledreviewofS I OK O 2 r¥jédiiogrégitarto ascertairthe basidor
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 ajattabase.

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 theineads.

CKSNBE N5 I ydzYoSMITHT LYRYGRDA DV G166 yKIGKE 02 YLI Yy«
appraisals, these start with acceptance of the screening recommendations by the companies and include
the following:

Rescreened 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

LGSNI GABS dzLJRFGS&a G2 GKS NBIA2YyLFE 2LJXiA2y RIEGEO
options, updates to strategic regional options)

As part of the consultation on this method statement, the EA requested further information in the final
GSNBRAZ2Y 2y (GKS WNIGA2YyFES F2NI NBS2SOGAYyIkLINRINBAEA
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 placdmsultation.

LG aK2dzZ R 0S y20SR GKIFd (0KS 9YyQGANRYYSyd ! 3SyoOeQa
method statement has been cross checked against this to ensure it is alignetipj$=edix 5for 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

Key:

. SRO Grougctivity WRSE list of generic optig
D Water companyctivity S
. . v
Third partyactivi - v
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Water company key outpt workshops option option types Register
[ wrsE activi engagement v
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Demand Resilience Catchment Multi-sector WRSE 0 Big;\:setlg?ﬁg dfcIJirStthe rejection rationale
management option management transfers
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appraisal & definition & definition options resource

v

v

v

v

v
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v

| WRSE screenirfg |

Water Company Option Screenihg

| Bid Assessment |

Option List for Investment Modelliriy®

v

v

Option Development

WRSE option
development*

Water Company option
development

Strategic Resource
Option development

Third party option
development

v

WRSE Option Databas

v

[

WRSE Investment Moc

Note 1: Screening processes will vary between companies and may include a one or two stage approach, company speifimafebdbagrovided to improve robustness of option screening
Note2: TheOptionListfor InvestmentModellingmaybethefull Feasible istof options,or a Constrained-easibldist,wherethis hasbeenagreedwith stakeholdergincludingthe EA) providedthat careis

takenwhenconstrainingthe Feasibld_ist to ensur@ptionsthat couldbenefitothercompanies ar@ot rejectedat thisstage.

Note3: Demandmanagemenbptionsarerepresentedsstrategiescomprisingoasketsof consumptiorandleakagereductionoptionscombinedoyWater Companie$o achievedifferentlevelsof total

demandreduction

Note 4: WRSE option identification, screening and development activities focused upon catchment managemeei;torudtnd strategic transfer options
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2.10

211

2.12

2.13

2.14

2.15

Demand side options

Background

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. Thezee:

Leakage to be reduced by 50%
PCGQ; regional level of 110 litres per person per day (a reduction of arourgb30)

Demand management (DM) options go beyond traditional approaches of just volumetric savings to
consider schemes associated with improving the environment and resilience. DM dptionie:

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)

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 acrogmpanies.

Approach

To investigate potential alignment issues, a questionnaire survey was completed that focused on the WRSE
g GSNI O2YLI yASaQ RSYFYR F2NBOIFadAy3 | LIWNRI OKSa |
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/propdsaése made to address these for the
companies to use in populating their DMS templates in a consifehion.

Outputs

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 universahetering.

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 outdzased uncertainty

bands, treatment of savings from water labelling options and DYCP (dry year critical period) forecasting of
leakage and usage reductisavings.

2 Mott MacDonald, March 2021, Task 4e Technical Note, Alignment of Demand Management Strategies & Options
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2.16

2.17

2.18

2.19

2.20

2.21

2.22

2.23

Guidance was also provided on deriving the DMS, consistent with the regulatory Water Resources Planning
DdZA RSt AYyS 62wt DUOX GKS 9y @ANRBYYSyYy(d ! 3SyodeQa bl GA?2
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 fixirligaks.

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
considerationgo avoid double counting of savings from inidependencies of individual Daptions.

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

Supply side options

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 WRSE.

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 regionstale.

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
AYyOf dzZRSR Ay 2LJiA2y fAada gKSNBE ySg GNIyaFSNm O2d
new strategic options to other areas of need in thgion.

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 appraisairocess.

Another key alternative option type are natubmsed 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 investmmodelling.
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2.24 In order to facilitate the promotion and bespoke screening of new rs@ititor options, WRSE has
developed online facilities to collate and assess new options. Online forms for submitting new options were
provided andAppendix 2summarises the assessmembcess.

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
YSAIKO2dzZNAY 3 NBIA2ya (2 Fdz2NIKSNI RS@StE2L) £ NBS &ac

2.27 WRSE is working closely with the companies involved in developing the SROs in the fatiywing

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

By providing these companies with expectations and methods for consistency of appragdohese

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 assessq®unth as the gap analysis of

the current strategic infrastructure schemes

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

2.28 This work is necessaty maintain the timely sharingf 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 planniimguiries.

229 w! t L5 Ff&az2 dzyRSNI221 | W3l FyrfearaQ 2F 212N
resources for resilience that may a) have been discounted in previous WRMPSs, b) be in the national and
regional interest and not previously considered (including radttor options) and ¢) 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 optionsclude:

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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2.30

2.31

2.32

Resilience and drought options

C2NJ LINB@A2dza 2wat 2LJiA2ya | LIINFAaLFfa WNBaAtASyOS
options appraisals. Resilience options include interventions that do not offer deployable output bimnefit

can operationally support resilience during events such as loss of asset®. thadocus 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, 9dethod Statement 1325 WR3Eesilience

Drought options include Temporary Use Bans (TUBs)}Hseantial Use Bans (NEUBSs) and drought orders

and permits where agreed with the Environment Agency. Some of the drought option€&nmpany
RNRdzZIKG LX Fya gAff 0SS AyOfdzZRSR Fa 2LXiA2ya Ay G(GKS
drought orders and permits with major impacts) included in Drought Plans to delay the introduction of

Level 4 restrictions (e.g. rotauts and standpipes) have not been included in the option list for investment
modelling.

Water trading options

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
adzOK 2LJiA2ya @Al WdzZLRFGS 6AYyR26aQ RddzZNAYy3I GKS LI |
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 theseanisgy.

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 alternativeoptions.

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. Thiswetukles:

Using a simple model of WRZs supgdynand 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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3.1

3.2

3.3

3.4

3.5

Inputs/requirements

Regional levelconsistency)

Cross company methods (screening and option development)
Design and information (consistency method/s)

WRMP level (optiotists)

WRMP19 options
Resilience options
Catchment options

RAPID (National and regional option gayalysis)

Findings and implications for WRSE from [tizg

Othersectors

bFrdA2ylf CNIYS@g2N] NBIA2YIF T ESDd2NeREOIWaRr 69y @
¥ | yR FPuiwd \9a@a )
Existing options and new options at initial concept level (ragttor group)

Outputs

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 analys
andscreening)
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 liatsal/e)
A technical report summarising the outputs of the options appraisal and the optjoaded

Method Statement: Options Apprais
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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 Bl 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 submittingitifermation.

Figure 5: Overview of options database

Import data via Import Store Visualise
specified Excel =

Template putin
SharePoint

Public
Water

Companies

Automated Process

WRSE
Stakeholders

Regulatory
Outputs

Import model output Investment Modeller Export data for modelling
data via a specified System Simulator via specific Power BI
Excel template Environmental Assessment visuals

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, thesdalimness

« Water company level (Level 1): water company assurance process for AWRMP24 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 karet 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 assuranagply.

Method Statement: Options Apprais
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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
WGKNBS tAYSQ |aadaNF yOSd 2 KSNBE GKS O2YLJ ye LINE OdzN
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 deadline:
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 boasdurance.

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 assuranceeeds.

Keymilestones

3.11 Key milestonemclude:

Autumn 2020: Initial option data upload to the WRSE option database (phased during the autumn of
2020). Stakeholder engagement on the method statement.
5SOSYOSNI HAnunY /[ t2aS 2F FANRG WoAYyR26Q FT2NJ ySé
al NOK HnumY /£2aS 2F FANRG WoeAYyR26Q F2NJ dzLRI G S
Spring and summer 2021:

Regional modelling in progress, any required revisions to option informatituded

Engagement at option level with the EA and NE (continuing through into autumn/\2i0i24r)
Wl ydzZt NBE (2 CSoNXHzZENE HnanuHY {SO2yR WgAYR26Q T2NJ
February 2023: Following the update on WRMPs, a third limited opportunity to include option
information changes.
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4.1

4.2

4.3

4.4

4.5

4.6

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 watercompanies.

We have updated this method statemetatensure 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 plannihdethod Statement 1318 WRSE Best Value Planhing
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 rasaittor, resilience, third party, and
catchment management options have been identified and appraised.

We have subsequently agreed the engagement approach with the EA@pehdix 4has 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.

A highlevel 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
procesdiagram.

The handover points between WRSE and the companies is included, along with the schedule of dates for
when these activities will occur (keyilestones).

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

The gquality assurance and key assumptionoatkned.
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5.1

5.2

5.3

5.4

5.5

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 metidtednent.

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

If any other further relevant guidance notes or policies are issued, then we will review this Method
Statementto see if it need$o 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 awebsite.

We will update our website with relevant information from time to time to ensure that as new information
comes forward stakeholders are kaptormed.
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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 Report, and categorised according to the WRSE high level option types. Some additional Scheme Types anc
Sub Types have been added. Text in italics is carried forward from the UKWIR generic option type tables and the
W'Yz Lw wSTQ AYRAOIGSa GKS GFofS ydzYoSNI FyR aO0OKSYS |

Table 5.1: Blue i 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

3UKWIR, 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  Task 3: Scheme Description
Ref Type / Sub type
Consumption 21 Compulsory Households in water-stressed areas, Households where a meter or meter box
reduction metering - already exists
Household
Consumption 2.1 Compulsory Customers with swimming pool, outside taps, sprinkler/hose pipe users
reduction metering - Selective
Consumption 21 Compulsory Industrial premises, Commercial and public sector premises
reduction metering - Non-
household
Consumption 2.10 Advice and Drip vs. spray irrigation, Direct abstraction, Other techniques for reducing
reduction Information on direct  evaporation
abstraction and
irrigation techniques
Consumption 2.11 Advice and Industrial, Commercial and public sector, Household, Agricultural
reduction information on
leakage detection
and fixing
techniques
Consumption 2.12 Promotion of water Replacement of existing fittings (e.g. taps, toilets) in existing housing stock.
reduction saving devices - Appliance exchange programmes - Washirjg machine, dishwasher, water
- closets or WCs. Company subsidy to appliance manufacturers. Company
Retrofitting (new or ; . - o
L subsidy to consumers for the purchase of water saving appliances. Limited
subsidised) . ) .
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 2.2 Enhanced metering Where meters are installed compulsorily but then customers encouraged to
reduction - Household 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
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Categories UKWIR Task 3: Scheme Description
Ref Type / Sub type
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 - charge only above a defined subsistence level of use (to protect low income
Volumetric charges 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 auditand  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
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Categories UKWIR Task 3: Scheme Description
Ref Type / Sub type
service reservoir
leakage reduction
Loss reduction 3.2 Leakage reduction -  Changes to policy / organisational setup e.g. fixing of reported and/or detected
Speed and quality of ~ 1€aks _
repairs 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 Increase in leakage detection resources
Control 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
Qutage 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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Table 5.3: Hard Infrastructure Generic Option Types

&
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Categories UKWIR Task 3: Scheme Type  Description
Ref / Sub type
Desalination 5.7 Desalination Membrane separation (electrodialysis reversal, reverse 0smosis),

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 (Ashare
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 51,54 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 Task 3: Scheme Type / Sub type Description
Ref

Drought New Drought intervention - Drought order Limitation of other abstractions, and further limit
orders customer use of water
Drought New Drought intervention - Drought permit Modification or suspension of conditions in abstraction
permits 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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Multi -sector options

The National Framework for Water Resources set the objectives for regional plans as follovs3 A 2 y I £ LIt |
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 watearsing sectors and local organisations with an interest in the water environment,

gK2 02ftSOGABSte YIS dzLJ NBIA2ylFf &1 G§SNJ NB&2dz2NDSa |

WRSE is responding to these objectives by developing asecttr regional resilience plan that will include

solutions to address water resources needs for both Public Water Supply (PWS) aRdionWater Supply
(NonPWS) 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 /ROMS needs, as well as PWS needs. Figure 6 also
provides examples of different options that map onto these objectives.

To facilitate identification of muksector options WRSE developed a Stakeholder Engagement Tool. The tool used
a webbased form, accessible through tkig steeengage sectors with NePWS needs.
The tool sought information on:

1. Existing abstractors with surplus resources who would be prepared to trade with asettter
2. Existing or potential abstractors with a future increasegd
3. ldeas for new multsectoroptions

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

Where there are future No#®WS needs then these can be added to the PWS needs within WRZs to identify the
potential for multisector solutions to address both needs.

Where new multisector 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 muw$iector options

Examples of options:

1. Home visits to reduce PWS pzapita
consumption/New resource development for
PWS/Water efficiency audits for P\3(&tomers

_ : - Options to help PWS customerskebetter use
Public Water Environmental benefit of NonPWS resources, reducing Pwégd
Supply (PW¢ . Option to develop noPWS for irrigation or
benefit industry

. Catchment management, increasing secuoity

PWS and improving environmental water
quality.
Catchment management, increasing secuoity
PWS and No®PWS supplies and improving
environmental watequality
No till agriculture improving resilience whter
in soil profile foragriculture
River restoration for environmental
improvement alongbut likely to have social
benefits too?)
As 4, (catchment benefits) but also providing
significant recreational and employmemgnefit
As 5 (catchment benefits), but alpeoviding
improved flood risknanagement.
. Wider uptake of regenerative agriculture,
_ _ landscape scalaterventions
Wider social . NonPWS reservoir with amenitsalue
& economic . Natural flood managementeasures.

benefit . Flood storageeservoir.

WRMP scope

Regional planning scope
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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:

1 Summary information on the option (see Tab)e

1 Option metric profiles for information that varies over the planning period (see Bable

1 Option metrics that are single point values and do not vary over time and as such do not need to be
profiled Option (see Tablg).

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. reservo
abstraction, groundwater etc).

WRMP19 status and | Whether an option was selected at WRMP19 and whether it has changed since then, stayed the same,
change new option.

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

Minimum flow and Summary fields on the benefits of the option

capacity (Ml/d)

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 The earliest date that water becomes available

start

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:

1  Mutuallyexclusive
1  Mutuallyinclusive
1 Reliant of start/completion of anotheption
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1  Optimism bias (using consistent castthod)

 CostedRisk

1
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Deployable Output (DO) Yearly profile of DO can be input against a number of scenarios:
1 1l:2average

1 1:10 average &eak

1 1:200 average, peak ®@inimum

1 1:500 drought average, peakminimum

Embodied and Operational | Carbon emissions
Carbon 1 Fixed (tCO2elyr) and variab{g=O2e/MI)

Other Electricity
1  Fixed (kwh) / variablgkWh/MI)

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

Supply Demand Benefitncertainty

Vulnerability to otheHazards

Availability of additionaheadroom

Catchment / Raw water qualitisks

Capacity of Catchme&ervices

Risk of failure due to exceptiorgiocks
Soilhealth

Expected time tdailure

Duration of Enhanced DrougRiestrictions
OperationalComplexity

SystemConnectivity

Good customer relations for demanthnagement
Scalability 8Modularity

LeadTime

Reliance on Externbbdies

Flexibility of planningathways

Collaborative landscap@anagement

B R I I I B T B B ]

Environmental The scoring methodology for environmental metrics is set out in the Environmental Assessment Method State
(Method Statement 1329 WRSE Environmental Assessment
1  SEA Environmental Bendfiffect
1  SEA Environmental NegatikZ&ect
1 Biodiversity NetGain
1  NaturalCapital

Lead time Time (in years) required to implement the scheme after being included in an approved WRMP. For real optio
time may be separated into planning, development and construction stages.
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This appendix sets out the approach to fm@nsultation for the options appraisal including:

The need foengagement

¢CKS Sy3rasSySyid wralQ FTNBav GKS 2w{9 2LIiA2ya I LILN
The principles and proposegproach

Agreed approaches to sharimformation

Timely release of information and inittdheframe

= =4 -8 -8 9
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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:

1 Technicamethods
- Such as changes to the company WRMP screening methods and approaches through
recommendations by WRSE to improve consistency across the company WRMPaytiaisals
1 Optionsinformation
- Option lists (may change as a result of new information or recommendations mall&B¥)
- Option scopes and new options may occur (either from WRSE or water coapgaajsals)

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 WRMP24cpresultations 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.

¢KS Sy3arasySyda wrailQ

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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Phase 1 scoping report Does the approach to regional planning set g

Technical Phase 2 regional approach (options appraisal) | align with your expectations, including those
methodology 1 Approach to optiorscreening the WRPG and National Framework?

1 Approach to option development and
consistent information requirement®r Do you have any comments on the

the constrained feasiblist environmental assessment methodology?

Phase 3 WRSE options appraisal summary repa

Lists (option database) Are you satisfied with the application of the
Options 1 Changes to unconstrained, feasibsts approach for options identification and
f The rationale for why and whiaptions | 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) Do you have any comments on specific optio
1 Existing option (with newnvironmental | information for investment modelling (e.g.
information) environmental metrics, rejection reasonings)?
9 New option creation (andnvironmental
information)

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 (Covi®) 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.

1 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 sharingfofmation.

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

1 That we will agree beforehand on the information types and feedbemgkired.

1 That we will provide the EA/NE with the information and clearly delineate where the feedback should be
provided.

1 Agree with the EA/NE on a timeframe for the information share and feedback (we will agree beforehand a
schedule).

Method Statement: Options Apprais
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Summary of agreed approaches to sharing information

Environment Agency approach:

1 That companies will continue engage with the regional contacts on the methodology and technical
reporting at regionalevel

1 That option level information will be made available to local teams via water company WRMP teams and
the feedback and workshops be held at Ideaél

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

Natural England approach:

1 ThatWRSHuvill organiseandmake availablall relevantregionalandoption levelinformationviathe DLP
and visualisation tools in ordén make the most efficient use oésources

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

1. A PowerBIl 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 feasibists)

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 environmagssalssment.

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

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 thi
Method Statement.

In terms of technical methods, the Phase 1 and Phase 2 reports are available for review by the EA/NE. These cou
be passed to the EA/NE representatives on the WRSE PMB when required, subject to agreement.
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WATER RESOURCES SOUTH EAST

Appendix 5 Checklist for consistency
with the WRPG

The Environment Agency published its WRPG in February 2021. The following table identifies the relevant parts o
0KS 3JdzARFYyOS NBflIGAYy3a (G2 GKAa aSiK2R {dGFrGSYSydzx

requirements in the guidance.

WRPG Section | Action or approach Method Statement ref: WRSE assessment of
No. consistency

8.1,8.2 Option lists
(unconstrained and
feasible)

8.1.1 Regional and thirdparty
options

8.2,8.2.1 Screening and Further
screening

Method Statement: Options Apprais
November 2022

Paragraph 2.4andFigure 4 show how
the option lists are generated and
integrated into the regional option
appraisal

Paragraph2. B ELJ | A y &2 B KS
points in relation to the option lists

Paragraph 2.19eferences the regional
option gap analysis which identifies nev
regional options (at company level).
Figure 3shows which options are
identified at regional level (catchment
management, multsector and transfers;

Paragraph 2.32 and 2.3&ference
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.

Paragraph 2.4andFigure 4 shows how
the screening of options is integrated
between company and regional levels.

Consistent with the
requirements to identify
options from generic option
types and integrated between
company and regional levels

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

The screening methodologies
will be made available via
company level.

The WRSE process promotes
and allows for consistency
across company level
screening

Page32
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8.2.2 Assessing environmental
constraints

8.3 Provision of option
information

8.3.1 Cost information

8.3.2 Carbon

Method Statement: Options Apprais
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The option screening employed for
company unconstrained lists includes
screening for environmental constraints

For options included for investment
modelling the environmental assessme
of options is contained within the WRSI
environmental assessment Method
Statement

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 compat
level depending on the request)

Guidance to companies on cost
consistency provided in WRSE options
appraisal guidance that aligns with All
Company Working Group guidance for
Strategic Resource Options.

Embodied carbon emissions are include
in the information requirements
(Appendix 3), together with power
requirements for calculation of emission:
from electricity.

Environmental screening of
unconstrained option lists is
undertaken at company level

Some of the option
information required for
WRMPs will be available frorr
the options database

Further information will be
needed for company level
option dossiers

Approach aligns with WRPG,
although noted that in some
cases option development
may be at a point where not
all environmental and water
guality interventions have
been identified, however suct
early-stage options are
expected to have a higher
optimism bias.

Requirement to include
carbon emissions is
addressed. Further
consideration needed on
potential for mitigations to
reduce embodied carbon.
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Title Method Statement: Resilience Framework

Last updated

November 2022

Version

Updated for Draft Regional Plan

History of changes made to this version

Updated table of metrics in Section 5 and added
update on metrics used for best value planning at ¢
of Section 5

Author

Bill Hume Smith (updates only)

Approved by

Sarah Green

WRSE Director approval

Trevor Bishop

Email:contact@wrse.ord.uk

For the full library of WRSE Method Statements, pleasewisit.org.uk/library

A consultation on the WRSE Method Statements was undertaken in Autumrg202@onsultation details can
be viewed on the WRSE engagement hq platforiiats://wrse.uk.engagementho.com/methediatements.

An additional consultation on the Resilience Framework has also been undeg#hkemronsultation response
can be found abttps://www.wrse.org.uk/media/qybbxsqw/resiliencdrameworkresponseto-feedback03-

auqust2020 final.pdf.
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WATER RESOURCES SOUTN EAST

Executive summary

Water Resources South East (WRSE) is developing sseuitir, 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 stresbeth the ones we can
FT2NBEO0lFald Y RoSRASS 323 yAl i@l RSYSt 2L F YR
resilience framework. This will allow us to assess options in terms of greater resilience to
short-term shocks and lonterm 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 asfpects

66l GSNI NBa2dzNOS NBaAtASYyOoSQ GKFG FNB y2i
assessments (and which tend to be economic and environmdetjl We also nee
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shortage of water caused by drougltg$o one that looks at the resilience of ngoublic
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

POLICY FRAMEWORK — NATIONAL POLICY AND
REGULATORY GUIDANCE REGIONAL POLICIES

OVERARCHING ASSESSMENTS

Resilience framework
Environmental assessment

l } } | ! |

FUTURE FORECASTS

Working out how

to maintain the

supply-demand
balance

Environmental
forecast to
determine

catchments’
future needs

Multi-sector
forecast to

Demand forecast up to
2100 for homes, businesses
determine the and multi-sectors

future needs of
other sectors —
and identify
which are most
vuinerable during
droughts

Regional

Demand forecast . ) -
simulation model

Draft regional
resilience plan

Future Water
Resource

Environmental g
Requirements

ambition Best value

Supply forecast up to planning
2100 to determine

available water Options appraisal
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Hydrological modelling
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Deployable output
Outage
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EXTERNAL INPUT TO THE REGIONAL RESILIENCE PLAN

Customer engagement
Stakeholder engagement

Customer and stakeholder
engagement on the best value
planning approach

Quality assurance

Method statement

TheResilience Framework Technical Report Consultation Docuamehthesummary of
the response to the consultatiocan both be found in the document library on the WRSE
website.
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This Method Statement outlines the final framework approach that Water Resources South East (WRSE
KFa AYLXSYSYGSR G2 ltft2¢ dza (G2 AYO2NLIRNI OGS GKS
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

jdzt yGAFE WNBAATASYOSQ a2 GKIFG S OFy Ay O2N1J2NI
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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reflected them where appropriate within this document. The key changes we have made as a result of
that consultation can be summarisedfaiows:

S
o}

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 thosystems.

We have considered the souttast 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 sconigigics.

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 resilfearoework.

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 $teemgthened.

CKS AYUGSNIOlA2ya 6AGK WakK2NITFIE{taQ Ay (GKS ol a
supply system where there are known or suspected resilience issues, and catchment and soil health
deficits for the water environment, have been madearer.

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 euaddity.

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 t
an assurancesview.

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 theetrics.
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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:

WwSAATASYOS Aa |o62dzi GKS oAfAle G2 O2yidAydzS i
NBIljdANBYSyGa (2 | OKASGS Al 'OKFy3aS 20SNJ GAYSZT |
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 attribute®lbility,

adaptability,andevolvability.These describe how our systems are able to cope both in the face of
WaK201Q S@Syia o0GNryaaSyid S@Syida adzOK & RNERdzA
aeaidsSYo IFyR FdzidzZNBE waiNBlaasSaQ oGdNByRa GKFG FFT
0SSY Y2RAFASR FNBY G(G(KS FTNIXYSg2N] LINRBLIRASR 08
5S&A 3y Q2 andddbl@ theekithors of that paper has been involved as an expert reviewer
throughout the framework development.

2SS KIFI@S OK2aSy GKAa YSGK2R 0SOIdzaS AdG AyO2NLJ2N.
NEO2YYSYRSR o6& h¥gl iz YR GKS nwQa NBO2YYSYRSR
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.

INational Infrastructure Comission, 2019 Resilience Study Scoping Report
2Boltz, F., N.L. Poff, C. Folke, N. Kete, C. Brown, S. Freeman, J. H. Matthews, A. Martinez and J. Rockstrom. 2019. Water is .
master variable: solving for resilience in the modern era. Water Security 8: 1000483.
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WATER RESOURCES SOUTH EAST

Reliability

Definition: The ability of the sysem to
continue to provide its service in the

face of shock events

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

Contains metrics that cover the
‘resistance’ and ‘reliability’ elements
of the Cabinet Office ‘4Rs’. Covers
‘traditional’ infrastructure hardening
type approaches and measures that
seek to maintain system integrity
during shock events.

Contains metrics that cover the
‘redundancy’ and
‘response/recovery’ elements of the
Cabinet Office ‘4Rs’. Looks to see
how investments can enhance
system and operational flexibility to
help cope with consequences when

shock events happen.

Contains metrics that examine the
‘deliverability’ of investment plans
and how flexible those plansare to
uncertain futures. Coversthe
implications of stress caused by
longerterm trends and how we
should manage them when planning
investment

Evolvability
Definition: The ability of the systemto

=)

modify structure or function to cope
with longterm trends

Ly 2dzNJ OFasS A0 Aa AYLRNIIyd (G2 y26S GKFG GKS 2
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 théoddgy 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.

Social Requirements Affordability

[statutoryobligations (cost, inter generational
customer preferences) equity)

Environment Resilience Covered by this
{SEA, biodiversity, natural (drought resistance, framework
capital, abstraction reliability, adap_t_abtln:y
reduction, carbon) and evolvability)

As well as the ovearching 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 resiliersystems basedrhat 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 antelongtresses. In

this case there are three primary systems of interest: phblic water supply (PWS) systerthe water
environment (environment) systenand thenon-public water supply (noAPWS) systeni.e., other

sectors that use water from sources other than the public utilities). We have undertaken a detailed
process okystems mappindo identify how these systems interact with each other and how they
interact with the widersouth east regional socio economic systeand 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 numipeetotcsthat allow us to

evaluate the resilience of the existing systems and proposed investment plans. These metrics have beer
identified through a process afystems mappingnd 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 resilien
service that we want from them, as summarised in the figure below.

What is the SYSTEM? What does it (typically) What is the service we want?
include?

Operation, infrastructure and supply chain Secure supplies that maintain availability

' Public water supply ZZS;;'SIT:J:\":Zrakb;it;frcigjzggesltgi:z’ to customers irrespective of hazards that
: nature of water demand on the system might affect water resources E

: i Management and infrastructure for Predictably available water resources that '
: NOI’\-PUbl ic Water abstraction and economic activities that it ortyrelevant coefal and economic :
' Su pp|y (Other Sectors) rely on that water (crops, industrial PP A i
: processes etc) activities '
L o T T gl DT TS | |
i Catchments, including soils and Catchments and water bodies that are |
 Water environment hydrological processes, along with water able to help maintain water quality and ]
: bodies and their ecology ecology during and after shock events :
1t t %

We defined the service we want to understand how

different options and investments help avoid failure

of the service (i.e. promote resilience). We measure
this through our option metrics

We carried out systems mapping to understand how these three interact within
the south east regional context (‘system of systems’) and make sure we are
measuring all those metrics that describe the relevant interactions

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 eastontext.
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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 loegn.

Understand how all of the water resource options that we have identified as being potential
investments for the regiondan can contribute to our three resilience attributes, in the context of
the three systems that we haveentified.

Identify metricsthroughwhichwe canscorethe resiliencecontribution of eachoption and potential
investment portfolio, based on the systems mapping that we have undertaken in the context of the
wider southeastregion.

9@ fdzq S GKS o0SySFada GKIFIG GKS LXIyYy KFa 2y (K
terms of the number, type and extent of known pegisting resilience issues that are addressed by
the planned water resourcemnhancements.
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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, n®WS 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

2.1 0 F WLRNIT2fA2Q fSOSt o0AdSd a | ¢gK2fS | ONR:
programme and the existing systems) once a range of potential plans have been identified. This is
summarised in the figureelow.
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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 #edstingPWS, nofPWS 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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WATER RESOURCES SOUTH EAST

Summary of the process used to generate resilience scores for candidate water resource
programmes

Portfolios are then considered as a whole, to see how they might further affect/improve known

resilience issues in the existing systems
(e.g. do they help address ‘single points of failure’ in the existing public water supply network?).

These option scores feed into the ‘Best Value’ assessment process, which
generates a range of plans (75 year investment portfolios)

These each have Regional and local resilience totals based on the options that are included in the portfolios.

*

What impact do they have on other aspects of resilience Can they benefit other aspects of resilience (including the
(mainly for the Public Water Supply system)? environment and non-PWS systems)?

Options that generate ‘new’ water resource Other options that do not generate ‘new’
availability for the PWS during drought resource (transfers, catchment management
(leakage reduction, reservoirs etc) schemes)

In order to generate our ‘Best Value’ plan, we identify all reasonable ‘water resource’ options in the region
(schemes that enhance supplies, reduce demand, improve catchments etc)
For the resilience framework these are placed into two categories
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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

W2 w{9 wSaAftASYSOIRMI &Y RHY eadefS¥A ! LILINR I OKSa Q¢
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

GKSYaSt gSa NS AYyRAOFGSR o0& (KS -headngs(ewyH X wo &
Wdzy OSNI FAyGe 2F LISNF2NXIyOSQ0 KI @S 06SSy AyoOf
conceptual description of the nature of the metrics contained in thatseading
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System RELIABILITY ADAPTABILITY EVOLVABILITY
attribute
System UNCERTAINTY OF TIMING AND WARNING OF EVENTS FLEXIBILITY AND DIVERSITY OF
Indices PERFORMANCE OPTIONS
Metric R1 Uncertainty of supply/demand Al +r Expected time to failure (PWS) El Scalability and modularity of
= benefit = interventions
Metric Breaches of flow and level proxy * Duration of enhanced drought
R2 St A2 _
- indicators - restrictions
System ABILITY TO PERSIST WITH ABILITY TO RESPOND TO AND DELIVERABILITY OF PLANNED
Indices PLANNED FUNCTIONS RECOVER FROM UNEXPECTED CHANGES
FAILURES
Metric R3 * Risk of failure due to physical A3 * Operational complexity and flexibility E2 Intervention lead times
hazards
= % * & =
Metric R4 Availability of additional headroom A7 Customer engagement with demand E3 Reliance on external bodies to deliver
= - restrictions = change
System RESILIENCE OF SUPPORTING SYSTEM CONNECTIVITY AND EASE MONITORING AND MANAGEMENT
Indices SERVICES OF SYSTEM RECOVERY OF CHANGE
Metric R5 e Catchment / raw water quality risks A5 %  PWS system connectivity E4 Flexibility of planning pathways
) (o) - =
Metric R6 Capacity of catchment services Ad WRZ connectivity E5 Collaborative landscape management
A6 Inter-catchment connectivity
Metric R7 <7 ?iSKtOf faiIuret.of slupportting service Metric apﬁ.lled to:  Evaluated for the baseline Metric calculated by:
- O ShesRIRla.evens ' Public water supply system as well as for investment Semi-qualitative subjective scale
Metric rall % Soil health " Non-public water supply ~ 0ptons Calculated (at option and portfolio level)

wows ) o

Environment

Calculated (only as part of portfolio)
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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 ovefarching principles to the scoring process:

1. All metrics are described according to the samgoint scale approach, ranging from
Wy2GFofte fSaa NBaAftASyd ow LRAyGa o0St2¢ |
(2 points above average). There is a variety of ways in which metrics have been
scored, from quantitative to sengualitative, as detailed in the technical appendix,
but the key point is that impacts are all scored on a comparadés.

2. Theimpactthat 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, theniitgpactvalue fora
IABSY YSUNAO 6So®3d wmO Aa Sldzrt G2 Ada Y
F LILINR2 F OKQ YSIya GKFG Fff 2LWGA2Y AYLI OGa
generate overall resilience scores for regional investment programmes.

S
O

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 comparaées on
AYRAGARdDzZFf ol &aaa G2 RSTAYS WwWoSalLkR{1SQ alO2NXB:
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 tivahin
strategy.

Catchment and soils enhancement schemes (metrics R6, R8, E5) were evaluated
accordingo the amountof movementthat they providedtowardsthe desiredstandard,
according to the Hoint scale described above. This was done by the WRSE team using
the baseline assessment as described in the segtion.

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 resihietspots.
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The resilience framework was not only designed to allow an evaluation of the level of
NEaAftASYyOS aa20AFGSR 6AGK GKS WwWySsQ 41 G§SNI N
options and demand management strategies. The existing PWSRWH 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 theseegmisting 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
3S23INI LKAOIffe o6FaSR WK20aLRGIQ laaSaaySyiasx
f2y3 GSNXY 6FadSslGSNI YIEYIF3ISYSYyld LI IFYYyAyId
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
WK20alLl2iQ aasSaaySyid G2 dzyRSNERiIOFIYR gKSNB &
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 R8tric

Although discussions were held with r®WS system (mulsiector) 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 environmeystems.
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An initial version of this document was consulted upon betwe®Audgust 2020 to 30

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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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 bWRSE.

This document is related to th&/ RSE ESILIENGAETHOLSTATEMEN({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 documentirst.

This document covers the following sections:

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

2. Background t NP PARS& |y 20SNIBASE 2F 2w{9QatoRSTAYAGA
resilience.

3. Guidance for organisationgProvides an overview of the key information for different
organisations and where it is located in tieport.

4. Metrics ¢ 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 scoregthis section provides summary guidance for amalgamating
individual metric scores to produce attribute lewebores.

1 Appendix A: Aggregationf metrics for EBSD modellingthis appendix provides a detailed
description the mathematical approach to scoring, scaling and aggregating metrics for each of
the three resilience attributes for the PVEgstem.

1 Appendix B: Detailed metric scoring guidangehis appendix provides detailed guidance for
scoring individuatnetrics.

1 Appendix CMapping to other Resilience Frameworkghis appendix provides detailed
guidance on mapping to othérameworks.
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Background and Systems Mappi

We have been developing our resilience framework to support the best value regional plan since late
20109.

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:

1 Society ané&conomy

1 Multi-sector e.g. agriculturéndustry.

9 Public water supplgystem

1 Environment (which underpins and supports the othgstems)

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 8ection 4of this report.

1 Public water supply syste(RWS)
1 Nonpublic water supply systeifmon-PWS)
1 Environmentystem

The highlevel 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, raettior systems antiore
AYF2NXYEOGA2Y 2y (GKS t2{3X Aa I @I At eskchrrdsyende KS NI LI?
FYR &d2aidSya | LIINRIOKSaQd CAIdZNBE m akKz2ga @FfdzS ON
orange lines indicate value flows that could be measured in terms of the six capitals framework. The

blue lines are also muttapital 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 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.
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Figure 1 Systems Mapping of the Water Resources Related Value Chain Across the South East
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Figure 2 High Level Systems Map of the Public Water Supply
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a4 RSAONAROSR Ay GKS YIFIAYy wSaArAftASyOS CNIY

FYR SO02y2YA0Q aeaidsSy KlFha y2d KFER NBaAfASyOS YSaN
was used to identify the interaction between systems in the context of the southregisnal

YaealdsSy 27F aeadsSvyaQd ¢KS |LIINRFOK FyR NBfS@lIyid |
Phase2: Mulf SOG2NJ FyR {@aGSYya ! LIWNRI OKSaQod 'y Ay{dS3aNt
YILWAY IS FYyR y2RS FyR O02yySOGAz2y lylrfteara ol a OfF
a28aiGSYaQod ¢KS O2YLX SEAGE 2F GKS ySideonw] RSOSt 2 LIS

Figure 3 Replication of the Full Integrated Systems Map Developed for WRSE
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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.
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Metric Scoring and Assessment Guidal

In order to evaluate and quantify the resilience impacts of the different investment portfolios that

Oty YI1S dzLJ 4KS wS3IA2YIlIE tflrys AG A& ySoOoSaal Ne
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
1 A full schedule of metrics, including descriptions, is provided in Tabl8dciion 4Metrics

0 Metrics relevanto the (PWS) system are indicated witha:
on Table 1 and are described in Table
0 Metrics relevanto the are indicated with a on Table
1 and are described in Tatie
0 Metrics relevanto the system are indicated with a pai2

on Table 1 and are described in Tahle

Metric scoring
1 Guidance for the scoring of metrics, including scédesubjectively scored metrics is provided
Appendix B
0 Subjectively scored metrics are identified3action 4Metrics.

Developing scores for the 3 resilience attributes

1 The detailed approach and methodology for generating scores for each of the three resilience
attributes is provided irBection 5: Amalgamating metric scorasd AppendixA.

Evaluation of Options Primarily Benefitting PWS

1 These organisations had to consider the metrics in TableéS2dtion 4Metrics.
o If there are elements of the scheme which relate to the environmental system
organisations will need to consider Tablal8o.

Evaluation of Options Primarily Benefitting NelAWS Water users

1 These organisations had to consider the metrics in TableSédtion 4Metrics.
o If there are elements of the scheme which relate to the environmental system
organisations will need to consider Tablal8o.

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 glystems.

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
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Metrics

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.

LY TRRAGAZ2Y (G2 GKA&AZ Al A& 62NIK y20Ay3a GKFG GKS
are relevant across all of the WRSE external systems (PW®W8rand Environment). Some
YaSiNRAROAQ YIe& 0SS NBft Skblveler not ad N@rigszare RlevR ® Bdshy 1 a e a i S
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

Reliability
Definition: The ability of the system to continue to provide its service in the face of s
events

For the PWS system, this is the ability of the water supply system to continuestarte
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
shock events, and recover following unexpected system failure

For the PWS system, this is the ability of the water supply system to change operati
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 t
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 abildyleliver and adapt water supply investments in
the face of uncertain futures and changingnds
PWSxample:a smartmeteringbaseddemandmanagemenstrategythat contains

staged plans for behaviour change and reducing customer wastage, with backup
elements to address any shortfalls agatasgets
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Figure 5: Framework concept

Action needed Framework element

Attributes

Groupings

Metrics
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Description

3 main resilience attributes: Reliability, Adaptability, Evolvability.

* Metrics scores are aggregated to deliver an overall score for each attribute which is fed into
modelling and assessment.

* Aggregation methodology and approach is outlined in Section 5 and Appendix A

These are aggregated groups of metrics which allow us to further characterise the resilience of
options and structure the framework. They are not used as inputs to modelling or assessment.

» E.g. ‘System connectivity and ease of system recovery’, and ‘Monitoring and management of
change’ etc.

Metrics are the detailed scores for resilience which are attributed to each option. The scoring of
metrics underpins the rest of the framework.

* E.g. ‘uncertainty of supply — demand benefit’ or ‘operational complexity and flexibility’ etc.
» Scoring methodology outlined in Section 4 and Appendix B.
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Metrics
There are the following general observatidnsonsider regarding the metrics of the resilience
framework:

1 Most metrics used for the PWS system are only applicable to it, although there is a small
amount of overlap with metrics for otheystems.

9 The metrics used for NeRWS and Environment are largely common acrossdystiems.

1 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 thigsperational resiliencamework.

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 semgualitativeassessment:

0 These metrics are indicated with an orange box on Table 1 and orange shading in
Table2,3,4

2. Metrics that require evaluation at the option (intervention) level but can be objectively
analysed through modelling or use of existing dades.

o0 Inanumber of cases the evaluation is only required for strategic level options, and
the metric is recalculated 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 inTables 2,3,4

3. Metrics that are evaluated at the portfolio levaly.

0 These metrics are indicated with a blue box on Table 1 and blue shadiablés
2,34

* 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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Table 1 Overall metric table

Metric

PWS system connectivity

]

System RELIABILITY ADAPTABILITY EVOLVABILITY
attribute
System UNCERTAINTY OF TIMING AND WARNING OF EVENTS FLEXIBILITY AND DIVERSITY OF
Indices PERFORMANCE OPTIONS
Metric R1E] Uncertainty of supply/demand Al B x Expected time to failure (PWS) El |_| Scalability and modularity of
benefit interventions
Metric Rz | %  Breaches of flow and level proxy A2 [T %  Duration of enhanced drought
Py indicators ; restrictions
Metric R3 [ % Risk of failure due to physical A3l K Operational complexity and flexibility e I Intervention lead times
hazards
Metric Ra Availability of additional headroom | a7 [ | Customer engagement with demand E3 ] Reliance on external bodies to deliver
= » A restrictions » A change
- - -

Catchment / raw water quality risks

Flexibility of planning pathways

R5|:|* A5 |:| * E4
EVICOR 4 @ A N
FAN
Metric R6 [7] %  Capacity of catchment services Ad [ WRZ connectivity es BN Collaborative landscape management
2 = -
A || Inter-catchment connectivity
Metric R7 E] <7 ?isktof failurt:.of slupportting service Metric apﬁ_lled to: % Evaluated for the baseline Metric calculated by:
& ue to exceptional events @ Public water supply system as well as for investment B Semi-qualitative subjective scale
Metric rs % Soil health " Non-public water supply ~ 0ptons I calculated (at option and portfolio level)
(o) o) . Environment |:| Calculated (only as part of portfolio)
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Key Note on PWS Option and Portfolio Scoring

It should be noted that PWS development options form four distinct groups for the purpos
of assessment:

1) hLiAz2ya GKFG LINPGARS | WadzJX ek RSYIl y
metricsexceptR6, R8 and A4. The score is evaluated for the scheme elements tha
required togeneratethe benefit (supply DO, or demand reduction), and general scq
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 eac
stage. The scheme needs to be scored overall according to the point of auitput
Y2aid OFrasSa GKS wgSIH{(1Sald tAy1Q gAff R
elements (e.g. feed into a reservoir) then this can be mitigated. Where #rere
WNBAATASYOSQ o6dzZ 1 GNIyavyirAaarzy aoOKSyYy
they are only possible once the associated resource is built), then these are evalu
as additional benefits (based on the existing system resilience problems that they
address) an@ddedto the DO scheme scores (e.g. if the DO scheme scores a 3 ag
R3, but there is an associated pipeline supply that addresses an existing very sig
WK20aLR20iQ LINRPoOofSY: (KSy GKS Oz2ail 27
F2N) GKS 5h 2LJiA2y Aa AYyONBFasSR G2 |
Intra regional transfer schemes. These are not scored, but instead provide a bene
against metric A4 i.e. they enhance the connectivity of the PWS system across th
southeast.

Options that provide primarily environmental benefits (e.g. catchment manageme
These score primarily against metrics R6, R8 and E5, and generally add to the ov
score of a portfolio, increasing by up to +2 points. Where they do have a notable [
benefit then theyalsoscore against the other metrics, as described for the other
supply/demand balance schemabkove

WwSAATASYOS 2yfeQ 2LiA2ya GKIFIGO R2 y?2
known problems in the baseline resilience for either the PWS or non PWS system
¢tKSasS NBFfSOG (GKS @FfdzS 2F GKS dzyRSN
(assessed for metrics R3, R5, R7, A3 or A5), generating additional benefits of +1 ¢
to that metric.

The portfolio level benefits are calculated where appropriate (R2, R4, Al, A2, E4) throug
WRSE process, either using the Regional System Simulator (RSS), or the EBSD optimisd
model.

Key Note on Environmental and neRWS Scoring

As described in Section 5, these are assessed as beneficial metrics, either as an addition
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 (n{
impact) through to +2. This is equivalent to the PWS approach, as they are scaled accord
the area or river length etc that is not achieving the required state in the baseline, so a +
ISYySNrffe NBfIGS G2 F OKFy3dS FTNRBRY (KS R
metric. See Section 5 for more information on how metrics are amalgamated and how we
ensured that benefits are comparable across metrics.
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[A summary of the metrics that support the PWS system is shown in advance of the table, followed by the metric desatligtisessment colour coding]

Uncertainty of Performance
R1: Uncertainty of option supply/ demand
benefit (incl climate change)

Ability to persist with planned functions
R3: Risk of failure of planned service due
to other physical hazards

R4: Availability of additional headroom
(2025-2050)

Resilience of supporting services

R5: catchment/raw water quality risks
R7: Risk of failure of planned service due
to exceptional shocks

Timingand Warning
A1l: Expected time to failure.
A2: Duration of enhanced drought restrictions

Response and Recovery to Unexpected Failure
A3: Operational complexity and flexibility

AT7: Customer engagement with demand
restrictions

System Connectivity and Network Recovery
A4: Inter-WRZ connectivity
AS5: System connectivity and flexibility

Flexibilityand Diversity of Changes
E1 modularity and scalability

Deliverability of Planned Changes
E2: Planning and construction time
E3: Reliance on external bodies

Monitoringand Management of Planned
Changes
E4: Flexibility of planning pathways

R1: Uncertainty of Modelled data

options Option and Portfolio
supply/demand level
benefit

R3: Risk of failure of Subjective Scales

planned service due
to other physical
hazards

R4:Availability of

Only

R5: Catchment & Modelled data
raw water quality  Option and Portfolio

risks level

Resilience Framework Method Statem
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Modelled at
additional headroom  Portfolio/System Leve

Baseline uncertainty in yield or reduction in demand from DM options. In the interests
simplicity this should be the combined uncertainty taking into account underlying factt
(hydrological modelling etc) and climate change 90% confidence interval at 2050. N.E
does not represent double counting with Target Headroom in the investment planning
there is no allowance for option uncertainty in the Target Headroom included in the E
Real Options modelling.

Relative risk of loss of service due to a physically based shock event that is likely to ¢
when availability of water resources is already stressed (e.g. during drought, freeze/tt
etc). This includes hazards such as flooding, extreme weath@essive cold, ice, snow,
or heat, fire, terrorism / vandalism, geotechnical instability. Need to consider availabil
of storage and planned redundancy of assets that are designed to mitigate exposure,
althoughit isimportant to note that potential for network andoperationalworkaroundsis
covered by A5 below. Need to account for routine and planned recovery measures e.
backup powergeneration.

FA&SR 2y 9.{5 Y2RStftAy3ad LYRAOIGAZ2Y 27F
interventions (the plan still seeks to balance, but there will be periods of surplus).

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 sen
¢ if this causedenefitor detriment to the existingriskfor abstractorsduringshockevents
then this should be included in the scoring assessment. This can be mitigaiptidoy
O2YLRySyiliazx odzi 2yfé ¢6KSNB {KSiobtagdsS24aNB

For each option a 90% confidence interval range is evaluated and the range fed back as guidance to cor
They then assign a3 score for each option. .

p LRAYyd aoOrtS NBtFGAGS (2 GKS OdzNNByid WwWaGeLRAOrft
2=higher than typical risk, 3=typical, 4=lower than typical risk, 5 = notably less at risk). Consider key vulr
points, passive storage and availability of routinestart capability. See Appendix B for further information.

The resilience of demand management measures will be primarily related to the vulnerability of the meas
contained in the strategy to variations in weather (hot weather and freeze/thaw).

Used as a modifier to the sum of the individual scores from other metrics for a given EBSD model portfol
output. Applies a percentage uplift to the score based on the calculation as detailed in Appendix A

5 point scale based primarily on DWSP catchment risk assessment without control measures (1= notablt
AYONBIaS Ay NArAAlZ o I' WieLmAOItQs p I y2iloftS R
by default. Although this is a quantified metric based on catchment risk assessment scores, the standarc
approach allows flexibility between companies, so guidance is requisee Appendix B for further
information.

Where an option changes the raw water quality risk within a catchment (e.g. catchment management scl
then these can score according to the difference that they make (generally none, +1 or +2; in theory it cc



R7:Risk of failure
of supporting
services due to

exceptional events

Al: Expected time
to failure

A2: Duration of
enhanced drought
restrictions

A3: Operational
complexity and
flexibility

A4 InterWRZ
connectivity

A5: PWS system
connectivity

A7: Customer
engagement with
demand restrictions
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Subjective Scales

Modelled data
Option and Portfolio
level

Modelled data
Option and Portfolio
level

Subjective Scales

Capacity

Modelled data
Option and Portfolio
level

Subjective Scales

hours or contamination entering the network are highly unlikely (e.g. bankside storagt
with intake protection).

Evaluation of the nature of the services and supply chain that support the treatment a
distribution network associated with the option to determine if they are particularly
resilient or vulnerable to exceptional events, such as:

i cascading/long duration regional power outagsents

1 long duration communications losgyber attack/solar flare/ spaceeather/
telecomsfailure

1 Supply chain lossmaterials shortages e.g. chlorine, fuel, strilke@snmodity
pricechange

1 Human resource lossEpidemic/ pandemic, civil unrest, skills crisis, natior
strike

i Rapid behavioral changee.g. recent COVIiénditions.

Only calculated for full portfolios during the second stage. Uses the baseline system
AAYdzZt F 2N NHzy G2 &aSG GKS AyAdGALFE GAYS
Impacts expressed as a percentage change from this.

Long term statistically expected duration (days/annum) with Drought Orders/Permits i
NEUBs in place. This is only modelled at the system level when portfolios have been
generated.

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 e

A measure of the capacity of new inté/ater Resource Zone (WRZ) connections that a
made as part of the portfolio.

t 2Lz  GA2y SFFSOGAGStEE LINPOGARSR gAGK |
LRAYG 2F FEHAEdZNBEQ NRAa]l 61 & LINB D keehewmiotk dr

treatment constraint, and can apply where there is more than one feed to a given are
but where the loss of either asset would resudailure.

This metric reflects the benefits of mutual social obligatiansocial contract, between
customers and the company. Where customers perceive companies to be acting on t
basis of mutual social obligatiandoing the right thing; in controlling leakage, enforcing
demand management and restoring the environment, then they will have a positive st
of mutual social obligation to do the right thing themselves. This metric reflects the

negative but in practice it is very unlikely that options will be shortlisted that have a strong detrimental im
on water quality).

p LRAYyUG a0FtS NBtFIGAGS (2 GKS OdzZNNByd WwWieLmAOlf .
at risk, 2=higher than typical risk, 3=typical, 4=lower than typical risk, 5 = notably less at risk). Consider k
vulnerable points, passive storage and availability of routinstagt capability. See Appendix B for further
information.

Demand management measures may be vulnerable to this metric, depending on their nature (e.g. measl
vulnerable to behaviour change due to societal changes such as pandemics).

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-8core of 1
according to the range of outputs of % change (impacts on WRZ timing). A score of 3 means no significe
change. Needs a granularity cherkach band must represent at least a 5% change or else the difference
not considered to be significant. (N.B. although the effect of a scheme at the WRZ lgveéramall, this is
accounted for when the scaling factor is applied in the summation calculaee Appendix A)

System simulator (Pywr) output. Scored banrfl ih 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 tF
impact is only likely to be apparent once portfolios have been construgsse Appendix A for scaling and
calculation.

p LIRAYyid al0rtS NBfIFIGAGS (2 GKS OdNNByild WwWiaeLhOl .
less complex). Base on aspects such as reliance on multiple institutions, connectivity and the ability to m
water around the network, experience of operation and other factS8ee Appendix B for further information.

Demand management will tend to score neutrally (i.e. a 3).

Absolute capacity of the transfer only. Identified at the portfolio level

The option is scored according to the distribution input benefitfig®S® ¢ KSNB | ol a St
addressed. Scoring will therefore normally either neutral or positive, so the range is normally O to +2 (set
Appendix 1 for application), although could be negatileof-2) in some circumstances (e.g. where a transfe
from one company to another creates a vulnerability).

This is an additive benefit associated with different demand management strategies, so scores 0, +1 or
depending on how well they engage customers, for example through media and influencing campaigns.

are some aspects of demand management that may have a lesser benefit, such as water efficient labelli
YAYAYdzY aGFyRINRa 60dzai2YSNER YIleé& FSSt 0(KIFG GKS.



E1: Modularity and
scalability

E2: Intervention
lead times

E3: Reliance on
external
organisations

E4: Flexibility of
planning pathways

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 t
calls for restraint, Temporary Use Bans and {#ssential Use Bans during drought even
which help to manage the shocks associated with droaghtlitions.

Subjective Scales Ability of proposed interventions to be implemented on a modular or scalable basis (i.
can they be planned and constructed on a staged basis that can be expanded at a lat
date to address the undesichievement of benefits or mitigate the risk of investment
WgKAGS StESLKIFIYyGiaQoo®

Modelled data Lead time to plan and then implement option.

Option and Portfolio

level

Subjective Scales Evaluates the risk that the intervention could be halted by external challenge, or relies

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
RSOSt21LIYSydG 2NJ oAflFGSNIE GNFXRSa0vo FyR N

processes.
Modelled at Assessed at the end of Stage 2 only, once adaptive pathways have been identified.
Portfolio/System Level Represents the ease and availability of pathway changes available under the adaptive
Only 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).
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monetise the social contract and will tend to mean that customers are less responsible to what they may
a service failure.

5 point score based on the overall flexibility. A score of 1 represents an initiative that can only realistically
single sizescale with no flexibility (e.g. reservoir or certain approaches to national water labelling). A scot
represents a scheme that can be implemented on a fully staged, modular and extendable basis. See Apj
for further information

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 sctre.

5 point scale ranging from no risk (5) through to significant likely challenge but under well understood sta
planning arrangements (3) through to schemes that rely on new forms-opecation between multiple,
potentially conflicting institutions (1). See Appendix B for further information

Can only be assessed once the adaptive planning alternative strategies are known. Evaluated based on
difference in NPV between the different pathways and the frequency/lead in time between pathway decis
points.



[A summary of the metrics that support the Environment system is shown in advance of the table, followed by the metgtateaod assessment colour coding]

Uncertainty of Performance
R2: Breaches of flow and level proxy
thresholds

‘ Timingand Warning
A2: Duration of enhanced drought
restrictions

Flexibilityand Diversity of Changes
Not covered in this round of modelling

Ability to persist with planned
functions

Covered by Best Value environmental
metrics

Response and Recovery to Unexpected
Failure

Covered by Best Value environmental metrics

Deliverability of Planned Changes
Not covered in this round of modelling

Resilience of supporting services
R6: capacity of catchment services
R8: Catchment soil health

System Connectivity and Network Recovery

A6: Inter catchment connectivity

Monitoringand Management of Planned

Changes

ES: Participation in collaborative landscape

management

R2: Breaches of Scored at the
proxy flow and level Portfolio/System Level

thresholds Only

R6. Capacity of Subjective Scales

Catchment Services

R8. Soil Health Subjective Scales

Thresholds are identified and set for modelled water courses based on an assessm
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

system simulator for stage 2 only.

Capacity of catchment services are derived from the catchment workstream. Outturi
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 following ways:

1. It will reduce spikes in poor water quality by retaining nutrients and sedimerthen
land in heavy rainfall. This benefit will principally be achieved through the use of

covercrops.

2. It will improve retention of soil moisture in the soil profile which béhefit

Improved soil health across the South East will enhance resilience of the water syst

resilience in the agriculturalector.

3. By increasing infiltration and storage in the soil profile there will be some beoefit
the resilience of rivers and aquifers dependent on seepage for baseflow and

recharge.

4. Soilhealthhasbenefitsat the bottom of the food chainof the environmentalsystem,

thereby increasing overall resilience of the environmesjatem.
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Change in ratiq as a percentage between the baseline condition and the portfolio. Each assessment poir
scored-2 to +2 depending on the range of outputs, scaled according to the Q95 MI/d flow at the assessi
point.

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 tota
f Syadk 2F NAGSNE FlIAfAy3d WI22RQ 2C5 adl Gddza dza S|

As above, the option score is based on the improvement seen in the catchment, based on a 0, 1, or 2 po
improvement. An increase of 1 represents an improvement to soil health of the type that would be achiev
through continuous coveg 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 conter
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.



E5: Participation in - Subjective Scales Additive benefit that reflects options that improve the understanding and manageme Most schemes score zero (no benefit) by default. Single domain medium scale catchment interventions ¢
collaborative of water environments and/or engagement of public and stakeholders with catchmel a +1, large scale multienefit schemes score a +2.

landscape needs.

management
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[A summary of the metrics that support the N®WS system is shown in advance of the table, followed by the metric description and assessment colour coding]

Uncertainty of Performance Timingand Warning Flexibilityand Diversity of Changes

R2: Breaches of flow and level proxy A2: Duration of enhanced drought Not covered in this round of modelling
thresholds restrictions

Ability to persist with planned Response and Recovery to Unexpected Deliverability of Planned Changes
functions Failure Not covered in this round of modelling
Not covered in this round of Not covered in this round of modelling

modelling

Resilience of supporting services System Connectivity and Network Recovery Monitoringand Management of Planned
R5: Catchment/raw water quality risks AB: Inter catchment connectivity Changes

R8: Catchment soil health

E5: Participation in collaborative landscape
management

R2: Breaches of Scored at the
proxy flow and level Portfolio/System Level
thresholds Only

R5: Catchment & Modelled data
raw water quality ~ Option and Portfolidevel
risks

R8: Soil health Subjective Scales

A2: Duration of Modelled data
enhanced drought Option and Portfolidevel
restrictions

A6: Inter catchment Scored at the
connectivity Portfolio/System Level
Only

Resilience Framework Method Statem
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Thresholds are identified and set for modelled water courses based on an assessm
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
system simulator for stage 2 only.

Risk represented by transient water quality events occurring in the catchment beyor
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
serviceg 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
mitigatedo @ 2 LJiA2y O2YLRYySydas odzi 2yfeée 6K
that mean outages>24 hours or contamination entering the network are highly unlik
(e.g. bankside storage with intake protection).

If there are potential benefits against this metric, these should be scored according
environment system guidancesee Table 3.

Long term statistically expected duration (days/annum) with Drought Orders/Permit:
and NEUBs in place. This is only modelled at the system level when portfolios have
generated.

Capacity of new transfers between catchments

Changen ratio ¢ asa percentagebetweenthe baselineconditionandthe portfolio. Eachassessmenpoint is
scored-2 to +2 depending on the range of outputs, scaled according to the Q95 MI/d flow at the assessn
point.

5 point scale based primarily on DWSP catchment risk assessment without control measures (1= notable
AYONBIaS Ay NARAlZ o I' WGeLAOItQs p I y2iloftS R:
catchment risk assessment scores, the standard DWSP approach allows flexibility between companies, :
guidance is requiredsee Appendix B2.

Where an option changes the raw water quality risk within a catchment (e.g. catchment management sct
then these can score according to the difference that they make (up to +2, or as Bwadthough it is very
unlikely in practice that options will be shortlisted that have a strong detrimental impact on water quality).

See Table 3.

System simulator (Pywr) output. Scoretto +2 depending on the amount of change from the baseline, wh
each band must represent at least a 5% change). In this case the impact is only likely to be apparent onc
portfolios have been constructegisee Appendix A for scaling and calculation. In this case the impact is on
likely to be apparent once portfolios have been construatestte Appendix A for scaling and calculation.

Total transfer capacity between meteorologically distinct catchments, in Ml/d. It is important to demonstr:
that there is evidence that the catchments have responded differently from each other during historic dro
(only some differences are requireck.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  Subjective Scales Additive benefit that reflects options that improve the understanding and manageme Most schemes score zero (no benefit) by default. Single domain medium scale catchment interventions ¢

collaborative of water environments and/or engagement of public and stakeholders with catchmel a +1, large scale mulbienefit schemes score a +2.
landscape needs.
management
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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 factorAppendix Aprovides details of the calculations used to generate the overall attribute
scoresAt 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 scoré 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,

gAGK2dzi KFE@Ay3a (G2 FLILIX & FNDBPAGNINE WgSAIKIAYIaQa
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 x size of benefit provided (DO, demand reduction etc)
[ Q& BM Q QOO WEAMS ‘@ (OO &I &I N DoEoosni 'Q Br'Q & Q "Q"D0) (o
C2NJ {5. aOKSYSaz GNIXyaFfFSNAR YR 2LISNIGAZ2YIf NBAA
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.

.S0FdzAaS GKS I LIWINRIFOK A& RRAGAGSET SIOK 2LIA2Yy &
relative basis (i.e. when the size of the option benefit is taken into account) this translates|back

tothelp AO02NAYy3Id ¢KAaA YSIHya (GKFGX F2NJ SFOK 2F (KS
portfolio generated from the EBSD model for the South East would generate an overall score

F LILINBF OKAY3 WpQ F2NJ I 3IAGSY YSGNROI ¢gKAfald GKS
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 portfoahis 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

¢ 100 based on the range between the lowest scoring portfolio and the higbeshg

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

Resilience Framework Method Statem
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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

How much planning headroom does the portfolio give and does How much warning and recovery do How flexible is the plan in the face of
itaddress existing problems in the public water supply system? we have from drought conditions? change when considered as a whole?
(increase reliability & adaptability as appropriate) (increase adaptability) (increase evolvability)

Portfolios are then considered as a whole, including their effect on the existing Public Water
Supply System, to see how that affects the resilience score

‘Optimisation’ modelling process generates a range of 75 year plans (portfolios)

All option impact scores are simply scaled according to the option size, added together and used to report (or

Uncertainty of water resource maximise) resilience for that portfolio

benefit

Resistance to physical shocks Reliability Reliability

Resistance to other shocks
Water quality

FpriErHismyEEelG What impact do they have on other aspects of resilience? Can they benefit other aspects of resilience?

buration of droughttestrictions + Each option scores against these 11 resilience parameters. The * Each option can score a benefit against these 4 resilience
System complexity & flexibility -GETIE W score is relative to a typical ‘average’ system. parameters.

Customer engagement with : :

demand restrictions

Scalability & modularity
Intervention lead time

Reliance on third parties

Group 1. Options that generate ‘new’ water Group 2. Options that do not generate ‘new’
resource availability during drought (leakage resource (transfers, catchment management
reduction, reservoirs etc) schemes)

Note¢ there are 11 metrics that are scored for the PWS system at the individual option level, as indicated.

Resilience Framework Method Statem
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Capacity of catchment services
Catchment soil health

Adaptability EECGEREER

Collaborative land management
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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 vifth8 tyestem is provided in the

GrofS o0St26d W9. {5Q NBTSNAcinikia scarikgSs eBhérzafrzdvolit@t the Infiutioptibraldvel, drdnte ayparfofothas been
ISYSNI GSRZ 2NJ oAy &a2YS OFaSaov 020Kz a GKS a02NB Aa+tHABRBOSRTI &y RKSA RazN.
or whole portfolios, is the key to the scoring system. Essentially this is calculated based on the metric score x Her{sfippb@demand benefit or

population) + need denominator (size of baseline deficit across the whole region or regional population).

Metric BasicOption Method Used foScoring the How Option Score is Scaled d@teredEBSD post EBSD Calculation of Portfd@ienefit
EvaluatiorProcess  Metric into the InvestmentModelo WL Y LJ-Qaldulated
£ £ dz2SQ0 Benefit
Reliability Attribute ¢ { dzy 2 ¥ WYwQ aSGNARO LYLI OG =1 f dzSa
R1: Uncertaintpf option Estimate % difference Scoré Tor eacloptionbased Value <(score*Ml/d benefit)/average Sum ofoption
supply/demandbenefit betweenl10Oh on the relativeuncertaintyfor baselinedeficit MI/d 3 impactvalues

percentile and mean each of the option types
of option benefit (%)

R3: Risk of failuref planned Value = (score*Ml/@ffected)/average N/A: total score = output from EBSD model Fc
service due to other physical ScorB (Bachoption) baseline deficiivi/d metrics R3, R5 and R7 where water resource
hazards a0KSYSa OFy AYLINR@GS 1
R5:Catchment/rawwater Score 15 for the option itself. Whereptionsimprove  Value = ((baseline score + impact on existing system, scores will be reviewed post
quality riskgincl.climate existing catchment quality then thisasdedor catchment)*Ml/d of option)/average EBSD modelling to identify any additional
change) subtractedfrom the score(e.qg.if the option improvesthe baseline deficiMI/d). benefits that portfolios provide in addressing
catchment score from a 3 to a 4 then +1 is added based Needs to reflect area already imcluded hotspots.
on the total MI/d supply fed bthat catchment) score
R7: Risk of failure of planned Scorg(gachoption) Value = (score*M/affected)/average
service dugo exceptional baseline deficivl/d
shocks
R6: Capacitgf catchment  Score 0, +1 or +2 based in levEimprovement Value = (score * water body length N/A: options scored as EBSD inputenefits
services improved)/total water bodylength already represent improvements to baseline
below WFD good status WK2ialLRiQ AaadsSao

3 Average baseline deficit equals the deficit for that scenario as an average up to 2050therabsle of the WRSE regidn.this case demand = DI plus Target Headroom
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Metric BasidOption Method Used for Scorirthe How Option Score is Scaled and Entered EBSD post EBSD Calculation of Portfolio Benefit

EvaluatiorProcess  Metric into the InvestmenModelé WL Y LJ- Galdulated
x| £ dzSQU Benefit
R8: Improvements to soil  Score 0, +1 or +2 based on level of improvement Value = (score * catchment area
health improved)/total area of poor soils in
region
R4: Availability of additional Not relevant at the individual option level. Calculate based on available headroom beyond Target HeadriAmend portfolio level score = ((total WAFU
headroom capacity over 25 years/total demand over 25
years)-1) *10¢
Metric BasicOptionEvaluation Method Used foScoring the How Option Score is Scaled and EBSD post EBSD Calculation of Portfolio Benefit
Process Metric Entered into the Investmeri¥lodel Calculated
O WL YL} OlG = f dzS Q Benefit
Adaptability Attribute ¢ { dzY¥ 2F W! Q aSGNRO LYLI O I dzsSa
Al: Expected tim® failure Change imeantime Score 15 based on rangef %  Value = (score WRZ Sum of Recalculate in Pywr using the portfolio setup
(PWS) taken from 100% to failed impacts WRZsffected population)/total WRSE populaticoption
resourcestate Impact
A2: Duratiorof enhanced  Change in mean duration Scoré based omangeof%  Value = (score WRZ Values
droughtrestrictions. impacts onrcompanyareas population)/total WRSRopulation
affected

A3.Operationalcomplexity Sene A5 leaESEra) Value Fscore*Ml/d

andFlexibility affected)/average baselindeficit

A7:Customerengagement  Score +0 to + 2 for activities that enhance customer relations Value = (score *Ml/d benefit from

with demandrestrictions and hence customer engagement with demand management TUBs & NEUBS/itRBEaverage
strategy baselinedeficit

Value = Ml/d ofransfer/average

baseline deficit. 26

PpY t2{ &ealtsSy O2yySOuAgrite {O2NB bm AT 2LIWA2Yy A& | RRNBAEA Add to overall score once the portfolio can be
2 in the baseline evaluation), score +2 if option is addressing abenefitting/average baseline deficit O2YLI NBR 6AGK NBaAafag
WHSNE y2Gl0fSQ K2:GalLld o60FIGS3aI2NE M Ay GKS ol as

A4: InterWRZconnectivity Noscorinarequired

4This has been calculated so that a surplus headroom of 10% generates a portfolio level score of +1, which is the saatdtimpadfolio level that would occur if all

the supply and demand options in a portfolio increased by 1 point in one of the reliability categories.

5For metrics R3, R5, R7, A3 and A5 there may be resilience only options that add to the overall score. These providdameditidéd 1 or +2, depending on the

AaSOSNRGe 2F (GKS WK2(GalLRiQ GKIFIG GKS& FRRNBaaz Ydz BA LFHJAIR AcS&E G KIS NAGHT SFNRFY {KS AW
added once initial portfolios have been generated.

5The connectivity benefits are doubled because this is reflective of the change from current (no additional connectical)(twiteected) conditions this is equivalent

to a 2 point movement in the other metrics.
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Metric Basic OptiorEvaluation Method Used for Scoring the  How Option Score is Scaled and EBSD post EBSD Calculation of Portfolio Benefit
Process Metric Entered into the Investmenriflodel Calculated
6 WLYLI Ol =1 f dzS QBenefit
In the rare cases where an option causes a SPOF then it is
attributed either-1 or-2.

EvolvabilityAttribute ¢ { dzY 2 F h LJi Aalyes W9 Q L YLJ O

E1: Scalability and modularitgcorel-5 Value=(score*M/d Sum of
of proposed changes affected)/average baseline deficit option
E2: Interventiodeadtimes  Intervention leadime Identify the ranges foall Value = (score*M/d Impact

shortlisted options. Score-3 for affected)/average baseline deficit Values
each option based on an even
allocation of options into each

band
E3: Reliance on external  Scorel-5 Value (score*M/d
bodies to deliver changes affected)/average baseline deficit
E5: Collaborative landscape Score 0#+1,+2 Score* area covered / R&Ea

management
E4: Flexibility of planning
pathways

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¢ Risk of failure of planned service due to other physical hazards.

This metric is most similar in conceptdatage, but it is evaluated for new sources or demand management
YSIadNBad® LG Aa AYiSYyRSR (2 NBFESOUO 020K GKS NARal
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 scalaterruption 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:

1 flooding,

I extreme weather excessive cold, ice, snow, lwat,
9 fire/explosion

9 terrorism/vandalism

1 geotechnicalnstability

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 nese schemes, the failure of the schetogrovide the
required water into the relevant abstraction or recipient as a result of the failure of the process should be
included under thismetric.

2) ¢KA& YSGNRO (F1Sa I002dzydd 2F GKS NBtAFoAfAGE 0SS
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 generatorsitr ftwod
mitigation measures should be taken into account, issues such as accessibility or the ease of repairs are
y2i AyOf dZRSR® {dzOK FIFOG2NE | NBE O20SNBR o0& GKS Wy
falls within theadaptabilityaspect 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 meansutagetype risks fall within thismetric ¢ see Appendix B guidance on the
operational complexity and flexibilitpetric.

It should be noted that wider business and organisation risks are not considered within this evaluation at this
stageq it is intended that it should concentrate on the infrastructure involved and the immediate operational

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, powe
etc). Organisational risks may be reviewed during latter stages of the Plan.

Options and interventions will typically be assessed according to the-Bhazard types, only falling into a
OFiS3I2NE 2F WmMQ AT (KSe& FINB KAIKte @dzZ ySNrotS G2 |
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 havepresent 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 fol
a water company, so such assets should sc@e a

Further guidance on scoring is provided below.
Metric R3 Scoring Guidance Notes

Score  Description Notes andApplication

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.qg. fluvial floodplain protélegnon)
risk. For PWS assets this means they are at a options should not be placed in this category. This
similar level of risk to those existing assetthin category should generally be used for sites where
the top 20% of outage scores, or they rety 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, irsequence assets to function (e.g.
multiple booster pumping stations) should be
placed in this category.

2 Vulnerable.This includes option types thate  Overall, no more than 40% of options should fall
1y26y (2 &dzf ¥ SN T NRage iftottsic&agdryioKriotgbly Viinéralike Gstaboge.
risks, options that have critical assets that do ndncertainty in the option design is likely to be a key
have redundancy backup, or options and factor over the selection of this category. The
strategies where there is significant uncertaintyprecautionary principle should be applied where
around the level of risk that they face. Options there are long transfer/supply routes or constraints
that incorporate exposed critical assets where on land availability that mean the option could have
there are concerns over repair times could be to be placed in a more vulnerable location.
placed in this category.

3 Typical assetOptions that are typicabfexisting 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 number and exposure of sequential critical assets
category. 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.

4 Less vulnerableThese options/strategiesill 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 d&ess vulnerability in low exposure locations, to be
vulnerable than a typical resouroption. 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.
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5 Notably less vulnerableThese options/strategies Schemes require a good degree of certdintyt

will be well defined and there are no notable placement, lack of critical asset points etc to be in

vulnerabilities in the design, location wrakeup this category. Simpler schemes that supply raw

to the scheme/strategy. 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¢ 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 themost similarequivalent catchmentcovered byanappropriateRegulatior27 assessmenti.e.
a catchment associated with an existing sugsyet).

2) For an intervention that does not affect this catchment risk, seleciptigecontrolrisk score for the
catchment and assign that to the intervention (unless the scheme incorporates catcimpeavements
¢ 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 anc
normalisation of scoring will be carried out by WRSE once scores havsuteeitied.

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 bedéiablethan 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 improvantgsvides yield then

SBLy (GKA& OFad WySHNBAGQ NBFSNE (2 (K& yliddNB 2F (GKS OFdO
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 effluertise generate a deterioration to other resources then the risk
level should be taken based on the abstraction paiith the effluent reuse in place.

Options that rely on effluent reise will only perform badly on this metric if the failure of the process represents
ariskto downstream abstractiong e.qg.if the schemedoesnot incorporate gpassive failure typenechanisnthat

means transfers halt by default when there is a problem. Failure of the effluent as an available résource
O2@SNBR o0& WNRA] 2F aSNWAOS FIlAftdz2NB RdzS (2 23KSNJ KI
Assessors should be pragmatic when identifying suitable equivalent catchmeilt® 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.

la y2G0SR 0St2¢6> RSYFYR YIylF3SySyid 2LIiA2ya aoO2NB |
the supply base so the relative risk will not change.

Score  Description Notes andApplication

1 Notably vulnerable Equivalent to Desalination schemes where there is a high variability
schemes scoring in the worst 2@¥o in water quality other than the typical tidal cycle will
catchments. fall into this category. Schemes where there are large

unknowns and potential concerns over raw water
quality should be placed into this category.
2 Vulnerable.Equivalent to schemes Desalination schemes with a large, but predictable
scoring in the 20% to 40€ategory. 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.
3 Typical assetEquivalent to schemes Schemes where there are come uncertainties, but it is
scoring in the 40% to 60% category. very unlikely that risks would be notably high should be
Demand management strategies scareplaced in this category.
3 by default (they replace the need for
water on a generaliseblasis)
4 Less vulnerableEquivalent techemes Need to be reasonably confident that the catchment
scoring in the 60% to 80éategory. 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.
5 Notably less vulnerableEquivalent to Need to be very confident that the catchment with the
schemes scoring in the 80% to 100% DWSP score is a good representation of the catchment
category. served by the scheme. Schemes that significantly
improve catchment risk (i.e. by 2 or more points) score
here.

For norPWS options, scoring is as for PWS above, although for interventions that serve oRIWiSbor
SY@ANRYyYSylGltf aeadsSvyas (GKSy (GKSasS gAitt y&isRlenlifg 0S5 ¢
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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¢ 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
08 Iy AYOGSNBSyYyilAz2y
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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 statg

Condition and function of the channg
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
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 af
salinity, temperature, pH, water
velocity, depth and available
substrate?

Macrophytes: Does the option impag
on the habitat availability and ability
of macrophytes to recover from
shocks? Does the option lead to
increase in nitrates or phosphates ar
affect dissolved oxygen levels? Doeg
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 al
catchment wide impacts. Benthic diatoms
adhere to substrata and are indicative of a
local catchment, whereas planktonic diator
are mobilised down a water course and are
likely to be impacted by local and catchme
wide impacts.

Does the option reduce or increase networ
fragmentation? Resilience of ecosystems
increases with the size of river fragments o
adjacent stream reaches that are in a good
ecological state, due to a larger probability
providing refugia to sefustaining
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 morphologig
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
rivers.

Metric R7¢ 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:

9 cascading/long duration regional power outageents

1 long duration communications losgyber attack/solar flare/ space weather/ telecoffagdure
1 Supply chain lossmaterials shortages e.g. chlorine, fuel, strikes, commodity hemge

1 Human resource lossEpidemic/ pandemic, civil unrest, skills crisis, natisirite

1 Rapid behavioural changee.g. recent COVIgbnditions.

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 andApplication

1 Notably vulnerable.The nature of the option  Very complex schemes that score poorly under
means that it is towards the upper end of risk. metric A3 are more likely to fall into this category,
Schemes/options in this category will tendi® and there may be synergy between the two metrics.
notably vulnerable to more than one type of Demand management strategies are unlikely to fall
eventgi.e. the nature of power supplies, into this category, except where they are known to
availabilityof chemicalsdependenceonremote be vulnerable to unexpected societal changes, such
control for remote assets etc have the potentiabtthose caused by the COMMDpandemic.
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 bkey

factor over the selection of this category.
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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
3 Typical assetOptions that are typicadfexisting 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 number and exposure of sequential critical assets
category. Demand management strategwif ~ 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 provided the uncertainties do not mean that critical
AYGSNI OlGA2y &z 2N (skrBedasdetdldduld-be Wierabl&dR expoked.Q 6 A G K
medium term vulnerability in their ability to High tech demand management strategies where
deliver during events such as pandemics/civil there is relatively little experience of mass operation
unrest/economicshock. will tend to be placed in this category
4 Less vulnerableThese options/strategiesill 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 lessulnerability in low exposure locations, to be
vulnerable than a typical resource option. included in this category.
Demand management strategies that are not Demand management strategies that rely on well
particularly vulnerable to data issues, cyber proven technologies, but where there is potential
attack, or where events such as pandemics/civilncertainty about their effectiveness in the face of
unrest/economic shock will only have a short societal events will tend to be placed in this
term, transient impact on delivery and category.
implementation should be placed in thdategory.
5 Notably less vulnerableThese options/strategies Schemes require a good degree of certdintyt
will be well defined and there are no notable placement, lack of critical asset points etc to be in
vulnerabilities in the scheme/strategy. 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¢ Catchment Soil Health.

Improved soil health across the South East will enhance resilience of the water system in the following ways:

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 conggs.

It will improve retention of soil moisture in the soil profile which will benefit resilience in the agricultural
sector.
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By increasing infiltration and storage in the soil profile there will be some benefit to the resilience ofriders
aquifers dependent on seepage for baseflow ascharge.

Soil health has benefits at the bottom of the food chain of the environmental system, thereby increasing
overall resilience of the environmentsystem.

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 changeo soll Demandmanagement

+1 Improvement tosoil cover Reverse auction for coveropping
+2 Improved organic content and Regenerative agriculture

structure in addition to measuran
additionto covercropping

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 Grounasdelitify 5 principles of regenerative
agriculture as follows:

Diversity of crops.

Armour soil surface protect from heat andains.
Minimise soil disturbance.

Maintain livingroots.

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 (roll). 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 disturbancetill 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).

%See eAffinity Water are the headline sponsor
of Groundswell.
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Metric A3¢ 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 tesherted or taken

out of expected operational ranges.

Score
1

Description Notes andApplication

Notably complex.Thesenterventionswill  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.desalinationwvater management/operation of theesource.

not suitable for transfer outside the intendbbt generally used for demand management
area)andthey either rely on multiple

institutions to run, require specialist supply

schemes/complex procedures to-gtart

after a failure event or are difficult to access

to effect repairs.

Complex.These interventions will tend to be This score is used for schemes with single complex
both inflexibledueto operationalconstraintsissuegr anumberof lesseroperationalrisks(e.g.

on use (e.g. desalination water not suitabldifficulties in transfer combined with blending

for transfer outside the intended areay  constraints) Demand management can score within
they either rely on multiple institutions to this category, but only in exceptional circumstances

run or require specialist supply 0SdId Al O2dzf R NBadzZ G Ay &AIYATFAO
schemes/complex proceduresto-start Ay Q adzLJL) & OF LI oAt AGe & | NBad#f i
after a failure event. reductions causing existing sources to become

underutilised, but where this is not certain enough
to include as a change in Deployable Output).

Typical assetThese interventionare Use for schemes that represent typical PWS
YWieLIAOKEQ 2F | & dzNFopetafon leaii, Gndihbig@oudBissét thatzhgentent A Y
terms of complexity and management.  and operation agreements), some flexibility in the
Control curves, group licences, area and nature of supply etc), where any

environmental procedures, transfers may be constraints (e.g. blending need) are straightforward

involved, but any cmperation needs across and unlikely to significantly constrain scheme

multiple institutions is unlikely to result in operation.

failure of the source to adapt or rstart. Demand management strategies will tend to score a

Typical transfers where there is some 3 by default (they replace the need for water on a

availability of workaround and storage fallgeneralised basis), unless there is a clear risk that

into this category. GKSe gAff NBadZ G Ay aArA3ayAFAOLyid Y
water company existing sources.

Less complexinterventions that involve  As for 3) above, but schemes need to be free from

typical, routine operational arrangements complex multiinstitutional agreements, and have

where group and annual licences are limited constraints on operation and use of the

straightforward to manage, the site cdoe water in a flexible way.

manually operated if required and there is

reasonable connectivity/storage with the

existingnetwork
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5 Notably less complexintervention is simple To fall into this category the scheme must have no
to manage, with limited interdependencies obvious operational constraints, bdrisee
and an ability to deploy across multiple areascomplex rindtfitutional arrangements, and the
scheme should be notable in its ability to support
various parts of the network without difficulty or
operational constraint.

Metric A7 ¢ Customer Engagement with Demand Restrictions

Score Description Example
0 No noticeable change for customers Status qumly applicable talemand
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 minimai,
event slightly negative, impact @hdza G 2 Y S N& Q
awareness of water resource issues.

+1 Demand managemerstrategies Applies to demand management strategies where

improve engagement witand there is some reliance on tariffs or passive

understanding of the need to managemethods, or where methods are less likely to

resources LINEY2(3GS GKS WwWaz20Alf O2yiNX OGQ@®
+2 Demand managemerstrategies Demand management that incorporate a strong

significantly improveustomer element of behavioural change and awareness,

understanding of their role in droughtand where they do not monetise or promote
management and they responedry LJF 838 A @S Sy 3 IASYSyd Ay (GKS waz2OaA
positively to such measures.

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 usagerbans
NBLINBASYGFrGA2y 2F | Wwaz20Alt O2yiNIXOGQ o0SG6SSy 41 GSI
drought. Conversely where companies have lost the confidence of customers, then they will be less inclined to
respond to calls for restraint during drought.

| RRAGAZ2YFE o0SySTAda 2F (GKAa YSGNRO INB GKIFG AdG LINE
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 behaviogrte 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 todlmed
RNRdzZZKG YSIFadaNBa AF GKSANI ySAIKOo2dzNAE FNBE O2YLX Al yi
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management and the company does not manage leakage well, then response to demand restrictior
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¢ 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 andApplication

1 Notably inflexible.Option is fixed and Some reservoirs, where there is no real choice or
binary without any real opportunity to flexibility around the source water availability, fall into
scale back or extend developmenrice this category Similarly, demand management
the scheme hastarted. strategies that present an either/or approach where the

benefits are not well known until key policies are in
place and largescale implementation has started (e.g.
Water Efficient Labelling) could fall into thetegory.

2 Fairly inflexible.Option is fairly fixed and As above, but there is some flexibdity.reservoirs
can only be changed in relativetyinor 6 KSNB G(KSNB Aa FfSEAO0AfAGE | NRdzy R
ways once development has started. demand management initiatives that can be effectively

trialled before full scale implementation etc.

3 Typical scheme¢t KS & O0OKSYS gAtft 06S5S02YS WeeaLAOFt-Q NBaz2dz2NOS &O0F
well definedprior to full implementation,sizedor adjustedonceconstraintsare fully understood,
but can be scaled and adjusted as the and there is some opportunity for modular
detailed design is being developed. 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.

4 Fairly flexible.Some modular { OKSYSa 6KSNB (KSNB I NB NBfIlGA
development is possible and/orthe O2y adi N} Ay(GaQ a2 RS@St2LYSyd OF
intervention is scalable in response  relatively modular way, and there may be some scope
externalfactors. 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.

5 Notably flexible.Scheme is Probably limited to options such as desalination where
fundamentally modular and there is ~ development can be fully modular, or demand
significant opportunity for scalings management initiatives where there is full flexibility in
required. scale and the ability to adapt the initiative as better

information becomes available
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Metric E3¢ Reliance on External Organisations to deliver chan

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 Dat8ources

1 High risk.The scheme has known, Complex schemes that required support and consent of
significant challenges and reliestbivd 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 nfoiture working arrangementemand management

yet well established. schemes that require major policy or regulatory
changes that have not yet been committed to.
2 Increased riskThe scheme has known Complex schemes that require the support or consent

challenges and is relying on sotha#d  of institutions other than the planning authorities, with
party organisations to approve or deliver associated risks to s@@mand management
the scheme. The processes involved asehemes that require minor external policy support or

reasonably well defined, but nen legislation, which has not yet been committed to, or
statutory or have little precedent. where there is a need to develop technologies
externally that are not yet available.
3 Typical schemeAlthough the Schemes that could involve bilateral trade, but do not

intervention or scheme faceshallenges rely on multiple institutions and will follow standard

to approval or implementation, this is planning application routes (DCO or conventional)

through well known processes with  where there is likely to be some oppositioFypical

mature institutionalarrangements. demand management schemes that only require
existing policy support and follow known and well
practiced regulatory processes.

4 Lowerrisk. Theschemeis not only reliantTypicabupplyschemesvhere expectedobjectionrisks
on well known processes with mature are low.Typical demand management schemes where
institutional arrangements, but the there is broad support and customers and customer
likelihood of challenge and major delayépresentatives are likely to be supportive
low due to a lack of opposition or
widespread support.

5 Negligible risk.-The scheme ikighly Smaller supply schemes that are carried out within
unlikely to experience substantive permitted development rights, or where there is clear
challenge odelay. LI FyYyAy 3 adzLLl2 NI | yCR YEA KAYLERG Y 2 LILI2

demand management schemes with strong policy
and/or customer support where delivery mechanisms
are similar to existing, well tested approaches.
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Metric E5¢ Participation in Collaborative Landscape Manageme

Score  Description Example

0 No noticeable change faatchment Pipeline
stakeholders

+1 Single domain mediurscale Catchment partnership
catchmentinterventions.

+2 Large scale muHbenefit landscape LENSs style, blended finance
restoration with multiple revenue
schemes.

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 nepublic 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-st&p 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 befiadit 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 mulsiectors in membership.

Examples of major, mulbenefit initiatives, that would score 2 in this metric include:

Cumbria LENs
The Greater Manchester Natural Capital Investment Fuid.

Hampshire Avon LENs

The Hampshire Avon collaboration is driven by the local Catchment Based Approach (CaBA) group and addresse
numerous multisector private sector actors. Provided that funding is derived from these actors at scale, then this
partnership would score 5.
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Appendix C. Mapping to other Resilience Framewc

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
AK264a K2g (GKS n wwQa RSAONAROSR Ay GUKS /I 0AYSiG hTFFA
summary:

1 Reliability in the 4R$s covered by the metrics contained within reliability in this framework. Key metrics
describe different facets of the Cabinet Offasinition.

1 Resistance in the 4Rs also covered by the metrics con within reliability in this framework. Key metrics
describe different facets of the Cabinet Offaedinition.

! Redundancyinthe4Rs&a &aLJX AlG 0SG6SSYy NBfAFOAfAGE FyYyR FRF LI
NBERdzy Rl yOé o0S®3a3d adG2NI 3IST aLI NBE LINRBRdzOGA2Yy OI Lk
redundancy (e.g. network and treatment capacity that can bpusosed during shock events) are
covered inadaptability.

1 Response/recovery in the 4Rs covered by the metrics contained within adaptability. The only
exception is where planned/passive operational processes (e.g. standby generation) are routindty used
maintain the running of a system when it is exposedxpected and planned fehocks.

la y20SR ¢A0KAY (KSY wisimpodzanithatiresiliencsid ietved $ yelatdn thlBrigit tedn
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 accdading

1 Reliability and adaptability, which reflect portfolio resilience to transient shockstagsses
1 Evolvability, which reflects the portfolios ability to respdondinplanned, longer term or chronstresses.

Owildlife 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

¢KS 1S@ YSIFadaNB 2F WNBaradlyOSQ (2 RNRdAAKG KFTFNREX
YSGNRO (KFdG dzyRSNLIAYya (GKS adzll) ek RSYFYR oFflyoOSo ¢
resilience attributes (as detailed by the Cabinet Ofjé@esistance, Redundancy, reliability and

Response/Recovery) and the main hazards that link the attributes described by the metric

Public Water Supply System

R1: Uncertainty of al LJaNJ 2 A [Waderfthe Drought, possibly societal where there are
option supply/demand 4R classifications. significant licencing uncertainties.
benefit

R3: Risk of failure of  Maps toW NS & A and | y Physical and adversarial hazards. Only cons
planned service due to WX f A Fuddgrf4R (i @ Q hazards that can cause long term failure due
other hazards classification, but covers loss of asset function. Events such as forest
physical hazards other than heath fires that could prevent access for repe
meteorological shock or are particularly significant.
exceptional demand events

R4: Availability of Maps toW NB R dzy'uRder/ General system headroom to help allow
additional headroom. 4R. operations to continue due to shocks caused
all hazards described under other metrics.

R5: Catchment/raw al LJANJI 8 A lWbskriicek Raw water quality hazards that lead to
water quality risks (incl. under 4R. sustained loss of supply, particularly during
climate change) drought or demand shock everits

R7: Risk of failure of Maps toWNXJ & A and I y Societal and supply chain hazards. Only
planned service due to WX f A ludderf4R G & Q considers shock events that could cause
exceptional shocks classification, but covers disruption resulting in outages and failures >

societal/supply chain hazard hours.

other than meteorological

shock or exceptional demant

events

Al: Expected timeto a I LJa NI 2 LJaytlér 8RR Drought
failure (PWS) the greater the warning time

the more likely it is that

drought response measures

can be made to be effective.

1Demand shocks relate to peak demands outside of dry weather expectations, and can occur as a result of a number of
circumstanceg, recent examples include freeze/thaw in 2017, high demand as a result of dOWBkdown in some areas
and localised issues during the 2018 prolonged heatwave.
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A2: Duration of
enhanced drought
restrictions.

A3. Operational
complexity and
flexibility.

A5: PWS system
connectivity

A7: Good customer
relations support
engagement with
demand management

a | LJA NI R dz@WRahdy O Mainly relates to human factors and the risk
WNEB O uaisriie 4Rs.  that these materialise during the drought eve
Recovery is included becaus(e.g. demand shocks, supply chain failure du
the impacts and hence civil or economic issues).

recovery measures will tend

increase the longer that the

exceptional period lasts for.

Generally maps to All hazards other than drought, as described
WNE & LI2 y a SakellsROunder other metrics.

the 4Rs. Core element to

enable norroutine

operational responses and

workarounds during shock

events.

I 2 @S NENBRMzyKah&yAll hazards other than drought, as described
WE & L2 v a S wotditdiunder other metrics.

Removing risks to critical

points and SPOFs is key to

enabling work arounds durin

shock events.

al LlA (RBR&zIR
FYRB®LI2YyaSkNB
dzy RSNJ 6 KS nwa
AyQ G2 OFffa
usage bans affects both the
likelihood of more severe
emergency measures, and
reduces the risk of demand
spikes that could interact witl
other hazards during drought
events.
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Executive Summary

Water Resources South East (WRSE) is developing sseuilir, 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 decisiemaking methods to ensure that a robust solution is reached.
This method statement details the procemsdtools for developing a best value,
adaptive regional plan as described by INKSE resilience frameworkith special focus
on the regional investment model and its supporting infrastructure and models. A
separate method statement details tliRegional Simulation Modahd its role in the
decisionrmaking.

Integrated risk modelling is used to explore and define problems to be solved for regional
water planning to support public water supply, rpablic 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
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WATER RESOUR

URCES SOUTH EAST

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

POLICY FRAMEWORK — NATIONAL POLICY AND REGULATORY GUIDANGE
REGIONAL POLICIES (PUBLISHED FOR CONSULTATION)

Environmental
forecast to
determine

catchments’
future needs

Environmental
ambition

!

OVERARCHING ASSESSMENTS

Resilience framework
Environmental assessment

FUTURE FORECASTS

Multi-sector
forecast to
determine the
future needs of
other sectors —
and identify
which are most
vulnerable during
droughts

Multi-sector
approach

Demand forecast up to
2100 for homes, businesses
and multi-sectors
Demand forecast Future Water
Resource
Requirements
Supply forecast up to
2100 to determine
available water

Stochastic data sets
Hydrological modelling
Groundwater framework

Working out how
to maintain the
supply-demand

balance

Regional )
simulation mode! (gl Draft regional

' resilience plan
Regional
investment model

Options appraisal

Deployable output
Outage
Climate change

EXTERNAL INPUT TO THE REGIONAL RESILIENCE PLAN

Customer engagement
Stakeholder engagement

Customer and stakeholder
engagement on the metrics

used to assess alternative plans

Method statement

A visualisation tool supports understanding and comparison of the alternative investment
programmes produced by the investment model, to allow shortlisting for specialised
assessment and stres¢ssting, 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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11 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 betweedd@D0
175¢ Mld-%.

12 The scale of the problem and controversial nature of some of the potential solutions means that an
advanced decisiomaking method is advocated by the AWRSE is developing both
regional simulation and aggregated optimisation models to develop and test investment programmes and
enable selection of a best value adaptive plan forrdggon.

13 Theinvestmentmodellingmethod,togetherwith the procesdor dealingwith associatediataflows,
problem and risk definition, and solution appraisal, is detailed indibésiment.

14 Theoveralltimeline andmilestonesfor the decisionmakingproces<go supportthe regionalplanningis
shown in Tabld.

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 plai
Summer 2021 Reconciliation of draft regional plans to ensure alignment across England
January 2022 Publish WRSE draft Regional Plan for informal consultation
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https://www.gov.uk/government/publications/meeting-our-future-water-needs-a-national-framework-for-water-resources

May 2022

August 2022
August 2022

March 2023

September 2023

Present the main issues raised in the consultation and how they will be
addressed

Publish our final draft Regional Plan

WRSE water companies will submit their draft Water Resource Managemel
Plans 2024 ahead of public consultation

Water companies publish their revised draft Water Resources Managemen
Plans

WRSE will publish its final mestector, regional resilience plan
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WATER RESOURCES SOUTH EAST

2 Processverview

21

22

23

24

25

26

The process for generating and testing the regionaljsdan be summarised in the six main stages shown
in O together with the tools necessary to assist the undertaking of each step; these stages are an
amalgamation of the full 1-8tep process fodevelopment of a pladescribed in the/V/RSE Resilience
Frameworkto allow the mapping of each stage to the tool developed to sugport

The full 17step 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 goedhlue solutions in terms of system resilience, environmental
impactandcustomerimpactare describedn the separatemethod statementsreferencedin Sectiorb.

Figure 1: Steps to generate and test a regional plan

Specify
problems Find Assess

Test
preferred
solutions

Select

to be solutions solutions
solved

Data landing Integrated Investment Visualisation Visualisation
: Several tools
platform risk model model tool tool

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 quailitirol.

plan

The integrated risk model (IRM, Section 3) is used to specify the sigpignd balances (SDBs) and SDB
trees to be solved for each investment modgh.

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 thegdtimisation.

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, decisiomaking, and selection of good value investment
programmes by company and indusayperts.

3June 2020Securing resilient water resources for South East Englandsultation on our resilience framewokRSE.
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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
additionalparameterssuchasoption restrictions,alternativescenario®r changingconstraints o stress

or sensitivity test those good value investment programmes that have been identifigdfased.

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 (3ection

Input data

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 sigfffdaly the input workstream and the
version, authorisation and author automatically captured as part of the upload. This section lists the data
required and expectegdrovenance.

Planning scenarios and planning horizon.

The states that a Water Resource Management Plan (WRMP)
must consider the worstase 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 by040.

Toenableinvestmentmodellingfor dry yearanddrought acros$VRSHyaselinesupplyanddemand
forecastsanduncertaintyprofilesare imported for eachof five deterministicplanningscenarios:

1. Normal year annual averaglYAA)

2. Dry year annual averagdBYAA)

3. Dry year critical period (DYCP)

4. 1:200 drough{1:200)

5. 1:500 drought (1:500)

Deterministic DOs are also provided for supply options for each of the planning scenarios, and demand
reduction profiles for each of the demand reduct&irategies.

Where possible drought interventions are not included in supply or demand baselines; media campaign
impacts, temporary use bans, n@ssential 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
planningscenarios.

As explained in thé& for WRSE, the planning horizon for WRMP24 will be April
2025/26 to Aprik099/2100.
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Baseline supply forecasts

.FaStAyS &addzi e F2NBOFaida F2N) GKS Lwa [yYyR Lxa R
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 based

on regional weather and climate datasets, hydrological modelling, groundwater modelling and dynamic
demand algorithms anthethods.

Existing interzonal transfer pipelines and existing indawnal bulk transfer agreements within the region
are included as options, to enable existing transfer agreement inclusion as either fixed volumes
representingnter-companyagreementspr optionsfor optimisationof conjunctiveuseof regionalWAFU,
as desired for different IVVUNS.

DroughtinterventionDOreductionor enhancementsnot includedin the baselinesbut asoptions
available for dry or drought year plannisgenarios.

Baseline demand forecasts

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
( )sThe modellers provide deterministic
distribution input (DI) forecasts with DI per WRZ per year, for each plascéngrio.

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
method statement.|t isfeasibleto include alternativedemandforecastsither:

asfixedbaselines, foseparateoptimisationsof a rangeof supplydemandbalancesvherethe range

covers supply uncertainties onlyr,

as demand forecast uncertainty profiles in the integrated risk model, sampled to generate a range of

supply demand balances for a singfaimization

Testingandevaluationof the IRMandIVMwith full datawill enabledetermination ofthe preferred
method, or combination, goiniprward.

DroughtinterventionDlreductionshouldnot be includedin the baselinesbut asoptionsavailablefor dry
or drought planningcenarios.

Situations and policies

5SUSNYAYAEAUAO o0FaStAYyS T2NBOlIada NBIldANBE (GKS T2
amongthosefeasible Situationg(i.e.circumstance®eyondreasonablecontrol of the water companiesr
regulatorssuchaspopulationgrowth, climatechangeetc.)andpolicies(eitherinternal or governmental/
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2.26

227

2.28

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.

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 investtaening.

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, nonpublic water supply, and wider South East systems, as defined ity the

S0 as to ensure that the problems to be solved are comprehensive enough to provide
solutions resilient for all fousystems.

Investment options

TheOptionsAppraisateam provideall regionalsupply,demandandtransferoptionsnot includedin the
baselines, whether existing, under construction, or new. Options may be-slané or madeipof:

Option elements (resourcepnveyance)
Option phases (modular increases in resoupe®

Option stages (planning, development, construction apdration)

For example, existing transfers are input with telements:
DO of the bulk transfer agreement under different planning scenarios (reselament)

capacity of the transfer pipeline (conveyaratement)

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.

Droughtinterventionsare includedasoptionsto enablebetter understandingof the impactof temporary
use bans, nomssential use bans, drought permits and drought orders, and better evaluate the
investment cost of resilience to different levelssefvice.

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 providedwith anew completiordate, remainingcosts,anda revisedDOestimate;the water
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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.

229 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 thBLP.

230 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 planningscenarios.

231  Whether new treatment is required in a zone depends
baseline demandrowth
amount of demand reduction that frees up existing treatmeapacity

amount of DO reduction that frees up existing treatment capacity (e.g. sustainadiditgtions)

It is therefore feasible to prealculate 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.

232 The multisector group and the Environmental group will also provide potential options which will be
considered in the investment model, ske and method
statements.

233  Afull descriptionof optionsdevelopmentappraisal and option componentmappingfor modellingis
included in the methodstatement.

Data flow and quality control

234  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
sharingdatamanagementandquality assurancecrosshe regionalplanningprocessacentralisedData
Landing Platform (DLP) is betrgated.
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Stagel of DLPdeliveryenablesall datastorage transferandtransformationto andfrom the
integrated risk model, investment model and visualizatimi.
Stage? will extendthe DLPo enablereportingthe final problem,optionsandselectionin the Water

Resource Planning (WRP) tables for each zone megfien.

Data landing platform

235 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 tHaLP.

Baseline supply forecasts Simulation model M

Baseline demand forecast: Demand forecasting models via | ha
simulation model

Forecast uncertainties Simulation & demand forecasting F&J
models

Existing transfers Options appraisal N

New supply options and  Options appraisal N

transfers

Demand reduction Demand strategies via Options apprais / o

strategies

4Data IDs relate to the Data Landing Platform flow chart,
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Figure 2: Data flows through data landing platform
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Data assurance

236 The DLP will support the quality assurance process, through either visual or automated verification or
likelyboth. Metadatawill be setup to ensuregovernanceof inputsin termsof versioncontrolandinput
personnel, and to track any transformations carried out inhé.

237  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 (T&ple

238 Manual quality assuranceDashboards are developed with the defined logic, with WRSE visually
reviewing the data for angnomalies.

239 Automated verification and checking of datasetall defined logic will be automated and applied on data
upload, with alerts sent to users if anomalies dedected.

Manual Can pick up anomalies that Labour cost

are difficult to automate Time intensive

Can deliver contextual

_ Sometimes difficult to spot
experience

anomalies

Automated  Supports automated proces¢ Development cost

and consistence Development time

Can reduce human eror .1, e relied on too heavily

Method Statement: Investment Programme Development and Asses:
Consultation Version July 2020



P

WATER RESOURCES SOUTH EAST

3 Integrated riskmodelling

31

The Integrated risk model derives the water resource planning problems to be investigated by the
investment model; step 2 to step 5 of thievelopment of plaprocess described in the Resilience
Framework (Figure 4). Input data feeds into Step 1 and %tep

Figure 4: Integrated Risk Modelling as part of development of a plan

 modelling stages: inputs at WRZ level; outputs at WRZ plus region/sub <

10 Regional stakeholder and
 region (water co. inputs)

customer engagement

These are used later when the

Inputs from National
Framework, growth

scenario analysis is being carried out
— acknowledges that uncertainties
are not known, just estimated. Text

Inputs from options
appraisal and demand
management scenario

forecasts and UKCP18
analyses

Step 1: Define
the future
‘situations’ for
the system

Database of
uncertainties,
ranges and
key factors

Step 2: Run
integrated risk
model to
generate PDF of
SDB under future
‘situations’

In this context, the
‘situations’ relate to
external factors that affect
the supply/demand
balance — e.g. climate
change, sustainability

reductions, growth etc

N.B. ‘baseline’ PCC in this case will
include el not within

Risk/uncertainty allowance
equal to base year Target
Headroom —i.e. no
forecasting uncertainties.
Adjustment required to
reduce this over time to
account for integration of
risk with future
uncertainties

correlations and implications
between WRZs

Step 3: Test sensitivity of
assumptions and PDFs — generate
alternative ‘situation’ ranges

Step 4: Identify ‘situation’ branch
points, describe branches and
define relative probabilities (set
initial ‘situation tree’)

>
>
>
>
>

analysis by water
companies

Step 5: Identify Step 6: Run simple
metrics and initial EBSD analysis
scenario objectives to (single future,
test (develop multiple least cost, Target
‘situation trees’) and Headroom based)
identify how these can and screen out
be monitored option outliers
’.
:»
»
>P
”

Branch points need to be described
both in terms of what they represent
(e.g. high growth, med climate
change, med SRs) and the branches
need to be set to be in line with
relevant policies (e.g. WFD cycles)

Metrics cover all non-monetised
aspects of options, including
environment and resilience metrics.
‘Scenario objectives represent
transient risks and ptions that
are not covered by the ‘situations’
or described by the metrics (e.g.
different economic drivers, different
demand management scenarios) —
i.e. set the structure for sensitivity

32

33

control - e.g water labelling testing.

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 revise
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 regionglans.

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 patteuse.

5Emergency drought order return period
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34 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 sugigiynand balances (SBDs) across the
planning horizon (Step).

35 Probability percentiles of the SDB pdfs can be selected for guadgifevay runs (solved for in Step 6), or
combined to create a branched adaptive future for optimisation (Figure 5), kesaBDB tree (Stef).
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36 Alternativescenariosnaybe generatedwhere akeysituationor policyis usedto 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
individualdrivers.

37 Assessment, assurance and sifhof SDBs and SDB trees will be carried out using the visualisation tool
(Section 5) before they are passed to the investment model for optimisation (Séytion
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4 Investmentmodelling

41 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 throughoptabkess.

Figure 6: Investment Modelling as part of development of a plan

L
B cl gag
< and stakeholder workshop
[

T = WISE

| WRSE modelling stage: inputs at WRZ level; outputs at WRZ plus Customer consultation used to
region/sub region (water co. inputs) identify which metrics are of most
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far the analysis can vary from
least cost to optimise metrics

Iterate back to stage 5 based on consultation feedback

Step 7: Run least cost
‘real engineering’
analysis for each

Step 8: Compile RAT
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(using system simulator
where required for
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Step 10: Define
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optimisation process and
determine scenarios to
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Step 9: Present results
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non-delivery of key

options options). h
e . e o
g —— oo -
88 ) bR : i z ¢ |

The ‘Real Engineering’ model
(previously referred to as
‘real options’) automatically
cost optimally solves for the
situation tree, including up-
front investment needs
based on relative risks from
the different future
situations; requires modular

metrics for those options
that could potentially
feature in the regional
solution (i.e. shortlisted
options); done at this stage
to reduce the burden on the

Outputs modelled resilience |

system simulator modelling |

Illustrates the baseline

performance of the least
cost solutions against the
defined metrics under
different scenarios.
Combines metrics from
the options and those
generated by the system

simulator

Used to understand the
boundaries to set during
the subsequent MOA stage
to identify potential ‘best
value’ solutions to the
different scenario trees;
identify which scenarios
are most relevant and have
a significant impact on

Generates ‘best value’ pareto
solutions for each metric or set of
metrics on the parallel axis plot.
Include visualisation tools to allow
stakeholders to see which options
tend to be included in which
solution sets. Run against paired
metric types for each run.

options to be identified
where appropriate

solution types

42 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 (Stdg).

43 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 (ep
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4.7

48

49

Conjunctive optimisation of planning scenarios

For a single SDB, the IVM seeks an optimal investment programme to ensure that the SDBs for each of th
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 objectivections.

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 plannindnorizon.

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 WRZusgithe

NYAA 40/52 0.7692
DYAA 8/52 0.1538
DYCP 1- 0.0743

(40/52+8/52+(15/200+60/500)/7E
EMDO (15/200+60/500)/75 0.0026

For an SDB tree, the IVM expands the optimisation to find the best solution that could meet the SDBs in
all branches across th®rizon.

These initial leastost 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 (S&p

Step 6 also includes a conjunctive use analysis of the region, where existing formal bulk transfer
agreementdetweenWRSEonesare waivedandthe modeloptimisesthe transferof water basedon
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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.

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 westieaarios.

Single or multiobjective optimisation

The IVM is designed to optimise against a single objective function, or a combination of two objective
functionswith boundariegto the primaryobjectivefunctionlimiting the searchrangefor the secondary,
for example:

maximise environmental net gain within a 20% cost increase from the least cost programme,
minimisecostwithin agreaterthan 20%increasen environmentainet gainfrom the leastcost

programme.

ThelVM canbe setto runsingleor batchoptimisationsof SDB®r SDBreesandexport theresulting
programmes of investment to the visualisation tool for appraisal (SeBjion

Following the initial assessment of available options and regional conjunctive use in Step 6, the
Investment model is run to develop leasist 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 mulbbjective 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 an®@)Step

Coarse metrics for programme appraisal

The cost, environment, resilience and customer metrics to be calculated in the investment(iratuel

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.

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 id).
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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 COovu 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

416  The primary objective function of the model is leesst.
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Least Cost Optimisation
Minimise the sum for all selected options for all zones, using the STPR6 for discainting,

NPV Capefannuitized)
NPV Fixe@pex
NPV Variable Opex (frequency weighted average of NYAA, DYAA, EMOP X
NPV Embeddedarbon
NPV Fixed Operation@arbon
NPV Variable Operationaarbon
Subject to:

1. Supplymustmeetor exceeddemandplusriskin eachWRZn eachyearof the planningperiodunder
all planningscenarios

2. The utilisation of each option in each year is strictly-negative and does not exceed the maximum
yield of thatoption

Alternative objectivefunctions

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 usdmice.

Theobjectivefunctionsavailablefor investmentmodellingcomefrom three sourcescostfunctionsas
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 investmedelling:

Intergenerational Equity (IGEQ)

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 |IEDésioounting.

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 defirsdidw more
equitable sharing of the costs of lotigrm investments acroggenerations.

Environmental benefit (ENV+)

Maximise, for all operation years, for all WRZs, the sum of the ENV+ scores foraitines

6HM Treasury Green Bo@&ocial Time Preference Rate
7 Appendix B: Intergenerational equity discount rate.
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425

4.26

427

4.28

4.29

4.30

431

Environmental disbenefit (ENY

Maximise, for all construction and operation years, for all WRZs, the sum of the inverteddeigs for
all newoptions

Biodiversity net gain(BING)
Maximise, for all years, for all WRZs, the biodiversity net gain values for aiptiews

Natural Capital (NATC)
Maximise, for all years, for all WRZs, the natural capital values for atiptexms

Connectivity availability (COVA)

Maximise, for all years, for all WRZs, for all planning scenarios, the capacity @onéitransfers within
the region

Connectivity use (COVU)

Maximise, for all years, for all WRZs, for all planning scenarios, the utilisation efdm&rtransfers
within theregion

Contingency availability (COTA)

Maximise, for all years, for all WRZs, for all planning scenarios, the capacity of rapid deployment
emergency capex schemasailable

Benefit deliverability (DELV)

Maximise, for all years, for all WRZs, for all planning scenarios, the probability that actual yield sampled
through uncertainties equals nomingkld

Mitigation availability (MITA)

Maximise, for all years, for all WRZs, for the drought scenario, the volume of DO in unused drought
permits andorders

Modularity availability (MODA)

Maximise, for each branch point, for all WRZs, for all planning scenarios, the volumeof remaining option
phases for which the first phase has be@smmissioned
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434

4.35

Diversity (DIVE)

Minimise,for all years for all WRZsfor all planningscenariosthe standarddeviation ofthe volume
selected of each option type from the mean for all ten optigpes

Surplus use (SURU)

Minimise, for all years in which a new option is commissioned, for all WRZs, for all planning scenarios, the
surplus available elsewhere in thegion

Customer preference (CUPR)

Maximise for all years for all WRZsfor all planningscenariosthe valuebasedon customerpreference
for option types proportional to the volume supplied by eagbe.

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 visualisatioand

51

Figure 7: Visualisation to support the development of the plan

shortlisting

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 andVM.

Iterate back to stage 10 if resilience of solution

'WRSE modelling stages: inputs at WRZ level; outputs at
WRZ plus region/sub region

Regional stakeholder
workshop

Iterate back to stage 10 if required to

answer key stakeholder questions

sets is significantly different to the sum of

individual options

52

Step 12: Generate
additional scenarios
based on non-delivery
of key options and
other scenario issues

L4
M A

s
L 3

This is used in the ‘what if”
element of the adaptive
planning; what are the
implications if preferred
solution sets are not
available? This is used when
the value of adaptive
interventions (which keep
options ‘alive’ is being

evaluated).

Step 13: Verify
resilience of selected
solution sets using
Resilience Assessment
Tool

T

>

Outputs modelled resilience
metrics for those options
that could potentially
feature in the regional
solution and includes this
with option appraisal based
metrics within a matrix
assessment; done at this
stage to reduce the burden
on the system simulator
modelling

Step 14: Comparative
assessment of the
impact of scenarios on
portfolios

Key stakeholder forum. Need to
present the result of the scenario
and trigger analysis to identify the
solution pathways that have the
greatest consensus

Step 15: Agree triggers and
timing for adaptive pathways.
Identify preferred adaptive
solution along with key
monitoring metrics.

L4

o
Wrse

Step 16: Support dis-
aggregation to

company level for
WRMPs

Identify if/fhow solution sets

can be split into areas within
the region. Use the scenario
analysis, including the ‘what
if” sensitivity testing to
identify how solution sets
(across the different
situations branches)
compare across different
scenario runs.

At this point the initial actions and
preferred solutions under given
scenarios, which are linked to
specified metrics are identified, with
evidence that the programme
represents ‘best value’ in terms of
cost, resilience, environment and
‘least regrets’ to manage future
uncertainties

Where solutions address
the needs of multiple
companies under
multiple futures, then
there will need to be an
agreed process to allow
this to feed into
individual company
WRMPs, in line with EA
A N

P P 1]

guidance

Problem visualisation: baseline forecasts & existing

transfers

The VTL enables viewing of SDB scenarios on a map and chart, and exploration of the supply and demanc
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®.and
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Figure 8: Visualisation of baseline forecasts

ey " Investment Modelling Portal (demo data) '
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Acceptable Uncertainty: s| Low | l | High Use this baseline supply and demand balance
Baseline map and graph visualisation
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Figure 9: Visualisation of transfers

Investment Modelling Portal (demo data)
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53 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: SDigees

54 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 solutionnderstanding.

55 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
potentialnumberof combinationfactorsthat achievesimilarsupplydemandbalancesvould be limited.

Adaptive Pathway

omarey

[ [} 3700lcvi-or
.2':55 2100 low-mmid [

2055 cricv D

Programme appraisal: metrics

56 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
performanceof eachmetric foreachindividual programmeve canunderstandwhichprogrammes
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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.

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 custayagement.

Figure 11: Programme metrics on a parallel axis plot

58

59

Investment Modelling Portal (demo data) ’ ' )
,\g?,}g g:&%u Er?sts - Intervention criteria selector “ HR Wallingford

The following situations address the baseline supply/demand imbalance scenario. Please define your criteria...

...and then choose a situation that addresses the baseline supply/demand imbalance scenario

Show |10 ¥ entries Search

’ o Cont Env SWoX WRSE Env Fiow Supply
Situation id iy dnn Resibence Sty Supply Benefit detesit cutages

Detaits
24611866 558 11,01 1486 20969 545 £9.72 320439 56 View details
24623981 -6 1031 6.51 51.95 57 7043 204697.08 | View details

21 264934 222 ne 2234 nase o1 65.74 12641123 | View details

i g
Q35 wneastvarer) mSouthern @yrovioonen oDy (W) vty waier wo 0t@at defra
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Programme appraisal: options

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
schemeshavebeenselectedin the variouswater resourcezonesacrosshe regionandwhetherthese
options are company specific, catchment specifimattisector.

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 portfolaptbns.
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Figure 12: Mapping of programme options

Select a region and year to explore the interventions required

2021

Show |10 ¥ entries

Name Year WRZ Node Unitisation OptionCode Phase PhaseGroup Swge View detalls
Accoustic Loggers 100% DMAs (SN) 2026 SN RootNode 301.00 LEAS454 o o 1 View dotails
Accoustic Loggers 75% DMAS (SN) 2026 SN RootNode 301.00 LEAZ455 o o 1 View details
Additional Leskage Reduction 2026 SN RootNode 140.00 LEAS190 o 0 1 View detaits

Network i and Transiont Sensors) 2026 SN RootNode 15934 LEAST12 [ o 1  View details
Anin/W Rother - instream catchment management options 0% SN RootNode 5103 Sops365 ¢ ) ) View details
Blackstone Reservoir 2026 SN RootNode 53145 Sops337 0 0 1 View details
Change in Comms and Supply Pipe Policy 2026 SN RootNode 159.13 LEAST13 o o 1 View details
Enhanced AMR meter reading frequency imanthly) for existing metered HHs 2026 SN RootNode 8893 MET4507 o 0 Aft ‘VE &ET
Extension of AMR metering to reach 100% meter penetration of HHs 2026 SN RootNode 8893 MET4508 o 0 1 View detaits p
EXW-SN 2026 SN RootNode 10000.00 EXW-SN [ 0 1 View details

Showing 1 to 10 of 70 entries

Figure 13: Viewing individual options

Previus[1] 2 3 4 5 6 7 Neat

Option: Enhanced AMR meter reading frequency (
for existing metered HHs
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Installation of AMR metars to take HH meter penetration from 88% to 92% 2026 SN RootNode 8893 META505 (] 0 1
Rising block tariff (dependent on enhanced AMR metering) 2026 SN RootNode  88.93 MET4511 0 0 KA
Rising block tarilf (dependent on Smart metering) 2026 SN RoolNode 8893 MET4510 (] 0 ; 1
Smarter metering 202 SN RootNode 8893 MET4508 ° 0 1
SPL benefits of the smarter metering work that forms part of the Target 100 option 2026 SN RootNode 158,70 LEAS11S 0 0 1 View detais
Chudnn 110 T nf 7 antris tiltated fram I tntal sntract Pravious| 1 Next >
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Programme shortlisting

510 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 (Step®8 and

511  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 traetefs between the differenthallenges.
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6.1 Shortlisted good value investment programmes will be passed back via the:DLP
the simulation model for resiliencssessment
the environmental assessmetdams
the customer engagemem¢am

the integrated risk/ investment model for sensitivity analysis and stesgiang

6.2 Theresultsof the specialisecassessmentfor eachprogrammewill be fed backinto the visualisatiortool
for further comparative appraisal, and selection of a preferred adaptive regional plan, including seeking
views from the various WRSE groups (advisory, environment,-sealtdr), stakeholders, customers and
regulators.

Resilience assessment

6.3 The resilience assessment of a regional plan is detailed ivi/the jdhe 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 andputtic water supply,
and also provide further information for the environmental assessment team directly related to water
catchments.

Environmental assessment

64 Environmental assessment of options can give some understanding of the effect of combining them into a
potential investment programme, but the type of regios@velenvironmental assessmeproposedwill
provide much greater understanding of their combiregbact.

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 suppoit long
term water resourceplanning.
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Consultation Version July 2020


https://wrse.uk.engagementhq.com/3512/widgets/11361/documents/5012
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https://www.wrse.org.uk/media/40znh5px/wrse-environmental-apprasial-itt.pdf
https://www.wrse.org.uk/media/40znh5px/wrse-environmental-apprasial-itt.pdf

6.6

6.7

6.8

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 visualisatiool.

The scope for this method of customer engagement is under review; the initial proposal was for a
separate tool to be used for engagement pn@estment modelling to feed customer preference data to
the IVM.

Investment parameters sensitivity assessment

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
andDO,asseffailure, alternativedemandforecastsandfailure to gainplanningpermissiorfor keyassets

will be assessed in the investment model together with regional conjunctive use assessments, to better
understand the adaptability and robustness of each shortlipregiramme.
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73

74

75

76

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, Stepk3-15).

The preferred plan will then be exported to the WRSE water companies to support their statutory WRMP
submissionsindconsultationsandcommunicatedo the otherwater regionsfor nationalreconciliation.

Target headroom

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 WRables.

WRP tables

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 DieP.

It has not yet been determined how the WRP tables could best capture adaptive plans, or drought
baseline forecastg there may potentially be several additional tables addended to the core planning
scenariadables.

Reconciliation of regional plans

Aprocesdor reconciliationof regionalplanshasbeendevelopedandwill be implementedasnecessary
throughout the planning stages to ensure agreement on inégjional transfers. The process of the
reconciliation with the other regions is key to ensure that the various transfers align both in terms of
volumes andlates.
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82

83

84

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 thange.

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 whyritfisrred.

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.

We would then respond to the consultation submissions and adjust the plan accordingly, if required. The
NEOAEZSR RNIFG NBIAZ2YIE XLy ¢g2dd R GKSYy 0SS dzaSR
sector plans, national reconciliation of regional plans, and the catchiipased solutions to be delivered
through the appropriatgarties.
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9.2

93

94

We are consulting on this method statement froMAlugust 2020 to 300ctober 2020. Details of how
you can make comments can be found here

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
whereapplicable.

If anyother relevantguidancenotesor policiesareissuedthen we will reviewthe relevantmethod
statement(s) and see if they need to lnedated.

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 website.
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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
GFofS ARSYGATASAE (KS NBESOIyd LI NGA 2F GKS OKSOLf A
assessment of its consistency with the requirements in the Checklist.

\[e} Action or [Method Statement ref: WRSE assessment
approach of consistency

Method Statement: Investment Programme Development and Assess
Consultation Version July 2020 Page34



