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Glossary

Acronym Term Definition

AMP Asset Management Period The AMP periods are 5-year cycles used by the Water Services Regulation
Authority (Ofwat) to set the allowable price increase for consumers. AMP periods
are five years in duration and begin on 1 April in years ending in O or 5; the
current period is AMP7 (2020-2 0 25 ) 6

CSMG Common Standards Monitoring An agreed approach to the assessment of condition on statutory sites designated
Guidance through UK legislation and international agreements.
Defra Department of Environment, The government department responsible for setting water policy.
Food and Rural Affairs
DRA Direct River Abstraction In reference to a scheme by Thames Water to take water directly from the river at
Teddington
DO Deployable Output The output of a source or bulk supply as per the licence (if applicable); pumping

plant and/or well/aquifer properties; raw water mains and/or aqueducts; transfer
and/or output main; treatment; water quality

dWRMP Draft Water Resource Refers to the draft stage of developing Water Resource Management Plan.
Management Plan

DYAA Dry Year Annual Average A period of low rainfall and unrestricted demand.

DYCP Dry Year Critical Period The period(s) during the year when demand is at its highest and supply is
generally its lowest.

EIP Environment Improvement Plan A government programme for improving the environment

fdWRMP Final Draft Water Resource This current version of the WRMP that we are publishing in May 2025

Management Plan

GAC Granular Activated Carbon Filters used in water treatment, typically made from organic material

HoF Hands-off flow A term that can be used within abstraction licences to specify a flow below which
the abstraction should stop.

LGS Lower Greensand Lower Greensand aquifer block

LTDS Long Term Delivery Strategy A component of the PR24 business plan

MAR Managed Aquifer Recharge MAR uses natural water sources and appropriately treated urban stormwater to
increase groundwater storage using, for example, infiltration ponds and riverbank
filtration.

MDO Minimum Deployable Output One of the drought scenarios assessed in our WRMP

Mi/d Mega or million litres per day Millions of litres per day. Unit of measurement for flow in a river or pipeline. 1
Megalitre = 1,000,000 litres.

NYAA Normal Year Annual Average The average of a quantity in a typical year. May refer to either water consumed or
water supplied.

ONS Office of National Statistics An independent public statistical body that reports directly to Parliament.

RCE average per capita consumption  Average per capita consumption of water typically measured in litres per head

PET Potential Evapo-Transpiration Potential evapotranspiration is the amount of evaporation which would occur if
there was an unlimited supply of water.

RBVP Regional Best Value Plan A water resources plan optimised not solely on cost, but including other desirable
objectives such as environmental improvement and social benefits and increased
resilience.

rdWRMP Revised Draft Water Resource Refers to the revised draft stage of the Water Resource Management Plan

Management Plan

RLCP Regional Least Cost Plan Plan based on cost effectiveness

SES SES Water SES water company

SESRO South East Strategic Reservoir A reservoir to be built in the upper Thames catchment.

Option
STT Severn Trent to Thames Sussex North water resource zone
Transfer

SuDS Sustainable Drainage Systems An infrastructure scheme to transfer water from the River Severn to the River
Thames either by a new pipeline or restoration of the Cotswold canals.

T2ST Thames to Southern Transfer Nature based solution to increase recharge and/or reduce flooding

UKCP18 UK Climate Projections 2018 An infrastructure scheme to transfer water from the Thames catchment to the
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Acronym Term Definition

UKWIR United Kingdom Water Industry Research and tools to predict future climate scenarios and impacts
Research

VSD variable speed drive pump Independent water research body

WBS water booster station Borehole pump for better performance on start up

WINEP Water Industry National A station whose purpose is to augment the flow of water around the network
Environment Programme

WRPG Water Resources Planning A list of environment improvement schemes that ensure water companies meet
Guidelines European and national targets related to water

WRMP Water Resources Management The guideline by the Environment Agency, Ofwat and Natural Resources Wales
Plan for developing WRMPs.

WRSE Water Resources South East - Statutory plan produced by UK water companies every five years to plan to meet
regional water resource group supplies over a 25 to 50-year period.

WRZ Water Resources Zone Partnership of water companies and regulators in South East England working

together to make best use of available water resources.
WSW Water Supply Works The largest possible zone in which all resources, including external transfers, can

be shared and in which all customers experience the same risk of supply failure
from a resource shortfall.
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1 Introduction

This document sets out our Monitoring Plan for the adaptive planning approach we have adopted for our
Water Resources Management Plan 2024 (WRMP24) to help us track and identify the supply-demand
adaptive pathway (or &Gituationd We are likely to be following into the future, and the options we will need to
deliver to maintain our supply-demand balance.

We have adopted an adaptive planning approach in view of our complex needs and future uncertainties. This
annex describes our approach to monitoring and reporting on the drivers that constitute our adaptive
planning decision tree.

It briefly describes a background to our adaptive planning approach, the three key future drivers forming our

adaptive pathways along with our proposed metrics, timeline for decision points, summary of the root branch

scenarios, and reporting of outcomes.As was hi ghlighted in the Envdraftonment
WRMP24 (dWRMP24), a range of risks to the plan have been now included to be able to monitor and

anticipate them better, including demand management and key scheme delivery.

Using the WRMP annual review cycle and feeding into the Water Resources South East (WRSE) monitoring
of the regional plan, as well as the 5-year water resources management planning cycle, we can ensure
progress on the adaptive plan is monitored and updated regularly, and action is taken in timely manner to
course correct if needed.

The planning cycle and annual review cycle also provides the necessary frameworks for consultation and
engagement with customers, stakeholders, regulators and other water companies.

1.1 Our adaptive plan

We have continued to use an adaptive planning approach for our WRMP24 as we did for our Water
Resources Management Plan 2019 (WRMP19). We have worked collaboratively with water companies in
WRSE group to ensure our strategies address the range of uncertainties faced by the South East of the UK
as a whole. In addition to Southern Water, WRSE includes Affinity Water, Portsmouth Water, SES Water,
South East Water and Thames Water.

We recognise that the future is uncertain and the size of our supply and demand challenge could vary. The
adaptive planning approach to allows us to respond to the challenges of the future and ensure that we
continue to provide safe and secure supplies of drinking water.

Our regional assessment and WRMP24 Problem Characterisation (Annex 3) have shown that we, and the
wider South East region, face particularly significant supply-demand balance risks related to the impacts of:

Demand (including population growth and demand management)
Our Environmental Destination (sustainability reductions to abstraction licenses), and
Climate change impacts.

> > >

Our decision to undertake an adaptive planning decision framework is driven by the complexity of our supply-
demand balance challenge resulting from these drivers and the consequent need to deliver large strategic
options. This is summarised in Annex 3 and also discussed in our final draft WRMP24 (fdWRMP24)
Technical Report.

Figure 1 summarises our adaptive planning approach for this plan. There are 9 different adaptive pathways
or supply-demand balance &ituationsdwhich represent different combinations of population growth, climate
change and Environmental Destination. These are expressed as different magnitudes of supply-demand
deficit. Our plan starts with a Stage 1 Root Branch (2025 and 2030), at Stage 2 (2030 to 2035) the plan
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branches into 3 branches determined by growth and Stage 3 (2035 and beyond) a further 9 branches
determined by Environmental Destination, climate change impacts and growth.
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2030 Decision Point

Growth Forecast consistent with Baseline (H-Flan) with
addition of Oxford-Cambridge Arc

2035 Decision Point
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Imate Chan:

Baseline Population Growth (Housing Plan)

Situation 4 is our core
planning pathway

Median Chmate Change

e ang=
Low Enviranmental Ambition S

Low Populstion Growth Forecast (ONS18)
Median Climate Chai

Low Environmental Ami

Qur Adaptive Plan address an uncertain future by planning for
different combinations of population growth, climate change and
Environmental Ambition.

Situation 1- Maximum Population Growth Fubire
High Climats

More Challenging
Future

High Environment

Situation 2
Baszline (H-Plan) Ox-Cam Population Growth
Medium Climate Change

Environments| Ambition

Baseline (H-Fl:

Each combination of
Population, Environmental and
Climate Change forecast (our 9
situations) creates a unique
supply-demand balance
challenge which our Best Value
Decision Making Model tries to
solve

Medium Climate Change

[ o S e Our Investment modelling

creates alternative optimised

solutions for each situation

considering:

= A Least cost solution

= Maximising Environmental
and social benefits

- Maximum Resilience

= Our overall Best Value
(preferred) plan

Low Climste Ghange
Low Environmental Ambition

Situation
Low Populstion (ONS18) Growth
High Climst= Change

High Environmentsl Ambition

Situation B
Low Population {ONS

Median Climate Chang
Environmental Aml

Minimum Population Growth Future
Low Climate Ghang
Low Environmental

Less Challenging
Future

2025-2030 2030-2035 2035-2040 2040 onwards

Figure 1: Summary of our adaptive planning approach.
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The decision point in 2030 is based on the potential for diverging population growth forecasts, and the
second decision point in 2035 splits into different situations depending on supply-demand deficits caused by
climate change and the level of Environmental Destination.

This situation tree is applied to every Water Resource Zone (WRZ) against the four different supply
scenarios i.e. normal year annual average (NYAA), 1-in-100 year dry year annual average (1:100 DYAA), 1-
in-500 year dry year annual average (1:500 DYAA) and 1-in-500 year dry year critical period (1:500 DYCP).
Therefore, there are four sets of situational trees for every WRZ, covering nine potential supply-demand
balance forecasts.

Whilst the range of uncertainty explored in our adaptive plan is driven by uncertainty due to the three key

drivers (climate change, population growth and Environmental Destination), there are a number of other

combinations of discrete forecasts that can also produce similar levels of deficits (e.g. a Minimum Deployable

Output (MDO) scenario). Therefore, our WRMP24 should not be solely seen as addressing 9 supply-demand

balance situations from a combination of the three main drivers of uncertainty but rather as a plan that

attempts to find solutions to a wide range of supply-d e mand def i cits throug-makinche 6be:
process. The 06best v anaking grocebeisdissussednn our fdWRMP24 Technical Report.

1.2 Background to adaptive planning and the WRMP

An adaptive planning approach is promoted by the National Framework! and the Water Resources Planning
Guidelines (WRPG)Z. It is consistent with UKWIR guidance3* as an advanced approach suitable for our
strategic needs and complexity as evidenced by our problem characterisation (see Annex 3). In accordance
with the guidance and complexity of the uncertainty faced, we have chosen to use adaptive planning as a
decision-making tool.

The UKWIR 2016 guidance sets out a decision-making process (Table 1) and risk-based evaluation
framework that we have followed during the developing of our WRMP24, and to inform the design of the
decision-making process and investment modelling tool developed by WRSE in consultation with member
companies.

The framework is set out into the following phases:

Data phase
Modelling phase
Refinement phase
Reporting phase

o > > > >

The data phase involves:

Stage 1: Collate and review planning information, supply-demand balances etc.

Stage 2: Review list of unconstrained options
Stage 3: Problem characterisation i evaluate strategic needs and complexity.

> > >

1 Environment Agency, 2020. Meeting our future water needs: a national framework for water resources. Version 1.

2 Environment Agency, 2023. Water Resources Planning Guideline. Version 12.
3 UKWIR, 2016. WRMP 2019 methods i Decision Making Process: Guidelines. Report ref. 16/WR/02/10. UK Water Industry Research

Limited.
4 UKWIR, 2016. WRMP 2019 methods i Risk Based Planning. Report ref. 16/WR/02/11. UK Water Indust
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The direction for when the decision to diverge from the root are made and which branches are followed in
2030 and 2035 will need to be set during the data phases.

Table 1: The development phases of a WRMP aligned with UKWIR decision making process.

UKWIR 16/WR/02/10 WRMP19 Methods | Consultation with regulators & stakeholders (is continuous for each
- decision making process: guidance stage) Need to agree formal times, such as dWRMP pre-consultation,
when crucial influence times occur for decision making.

Information is gathered during stages 1, 2 as 3 as set out above to determine changes to previous forecasts
and initial consideration of the ways to address any changes to the supply-demand balance deficits.

To determine the adaptive pathways, we have used the WRMP problem assessment process to audit and
document for each of our operational areas:

Population growth (demand side, problem characterisation metrics D(a), D(b) and D(c))
Environmental Destination (supply side, problem characterisation metric S©)

A Climate change impacts (supply side, problem characterisation metric S(b))
We plan to incorporate a yearly review of progress against each of the 3 drivers as part of the WRMP annual
review process as this is an essential update for reporting against our performance and delivery of
programmes. This will also help facilitate consultation with regulators and stakeholders on progress for the
adaptive pathways (see sections 3 and 4 below).

> >
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2  Outline of Monitoring Programme
2.1 Demand

2.1.1 Population growth

The population growth forecasts for our rdWMRP24 were developed by Edge Analytics in 2020° and updated
in 20236, Multiple growth projections were developed based on data from Local Plans, Office of National
Statistics (ONS), Greater London Authority for each WRSE member water company at the WRZ level.

Following consideration of the full suite of projections by WRSE, the following five projections were used to
inform demand forecasts for the Adaptive Plan (Table 2).

Table 2: Growth projections used for developing our adaptive plan.

Scenario Description

Growth in household population in each of our WRZs is shown in Table 3.

Table 3: Growth in population in each WRZ from 2025 to 2075.

WRZ | WRZ name Housing Housing ONS-18 Low | ONS-18 OxCam-1a
Plan Need Principal Principal
Principal Principal

5 Edge Analytics, 2020. Population and property forecasts. Methodology and Outcomes. July, 2020.
5 Edge Analytics, 2023. WRSE forecast comparisons. June, 2023.
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WRZ | WRZ name Housing Housing ONS-18 Low | ONS-18 OxCam-1la
Plan Need Principal Principal
Principal Principal

Population growth will be monitored as part of the WRMP Monitoring Plan and updated for each WRMP
cycle. The next update will be undertaken for Water Resources Management Plan 2029 (WRMP29). This
update will be used to support and determine the adaptive planning decision point for population growth in
2030 (Figure 2). The results will be compared with the results shown in Table 3 to see any significant change
in growth projections for any WRZ.

Situation 1- Maximum Growth Future Higher Growth,

More Challenging
Growth Forecast consistent with . - = Future
Baseline {H-Plan) with addition of Situation 2 — Baseline + Ox-Cam Growth
Oxford-Cambridge Arc
Situation 3 - Baseline + Ox-Cam Growth
Situation 4 — Baseline (H-Plan) Growth
2026/2027 growth forecast data . .
used to enable decision on the 3 O e (H Py ituation 5 - Baseline (H-Plan) Gro
branch for target date of 2030
uation 6 — Baseline (H-Plan) Growt!
Situation ¥ — ONS18 Growth
Growth ForecasE c|3n5|stent with Situation & - ONS18 Growth
Lower Growth,
Situation 9 — Minimum Growth Future Less Challenging
Future

Water Efficiency delive

Ongoing menitoring of demand data and population growth for each WRMP planning cycle

2025-2030 2030-2035 2035-2040 2040 onwards

Figure 2: Summary of monitoring and decision points uncertainty associated with population growth.

2.1.2 Demand management

Demand management influences the range of water used in the future and should be considered alongside
population growth to determine the water needs of future population. Our approach to demand management
is based on three pillars, as described in detail in Annex 14.
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A Reduction in household water consumption: We aim to reduce average Per Capita Consumption
(PCC) to 110 litres per head per day under DYAA conditions by 2045. This is 5 years earlier than the
2050 date set out in the Environmental Improvement Plan (EIP) 20237.

A Reduction in non-household water consumption: Reduce non-household demand by 9% by
2037-38 compared to 2019-20.

A Reducing leakage by 53% by 2050 (from a baseline of 102.60Ml/d in 2017-18, to a target of

48.44MI/d by 2050).

- \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

As highlighted by the Envir onme n tandigtsrnecvyi besw roefs pEonngsl ea ntdod

revised draft regional and water resources management plansg, the reliance on demand management to
achieve supply-demand balance needs to be monitored closely, particularly in the short to medium-term.
This includes:

A the timing of demand management activities (e.g. smart meter deployment), and
A

the impact of these activities on water consumption. This is because demand management activities
can be influenced by factors beyond the control of water companies (e.g. weather patterns,
government-led policy changes), but also because some of the proposed activities are innovative
and assumptions around their impact need to be validated.

Section 3 provides more details on the thresholds and triggers we are putting in place to monitor demand
and mitigate the risk of non-delivery of water savings from demand management. This will enable us to adapt
in case demand management does not result in the reductions forecast in the fdWRMP24, and in future
WRMP cycles, and take action to compensate if needed.

We have identified the following monitoring components for demand management in the short to medium-
term (see section 3 for more details):

A Annual review of smart metering deployment (from 2025-26) and impact (from 2026-27).

Smart meters make up the bulk of consumption savings for the period until 2030, both for
households and non-household consumers (around 2/3 of savings; see Figure 3 and Figure 4) and
are essential to consumption reduction initiatives in later years. We will review their deployment
against targets as part of our annual review.

As the first batch of smart meters is planned for deployment in 2025-26 (with full deployment by
2030), we should already be able to have some insights into the impact of smart metering on
household and non-household consumption in 2026-27. This will enable us to understand whether
our assumption of a 4% reduction in household consumption as a result of smart metering is valid,
and if not, the impacts this has on supply-demand balance, and whether remedial action is
necessary. We will therefore be monitoring consumption for households and non-households as part
of our annual review.

Annual review of leakage reduction achievements against targets, at WRZ level and company-wide,
to enable us to course correct if results are below expectations.

Ongoing review of Government-led policy initiatives and their impact on water consumption.
Government initiatives make up an increasing proportion of water demand reduction for households
over time. As there is uncertainty around the timing of the delivery of Government initiatives, and
their impact on demand, monitoring will need to take these into account both in our annual review as
well as our future WRMPs to account for this risk.

p>2

p>2

7 Environmental Improvement Plan 2023 - GOV.UK (www.goV.uk)
8A review of Englandés revised draft r e@GOWUKaAww.a
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Our reliance on demand management becomes greater over time, reflecting increasing risks linked to factors
that are beyond company control, specifically Government initiatives and their impacts for household water

consumption (Figure 3).

Reduction in household consumption

100
80
60
2
=
) N
20
— ] L] I ]
L B N -
2029-30 2034-35 2039-40 2044-45 2049-50
m Smart metering Home audits  m Tariffs Water efficiency enablers  m Govt initiatives

Figure 3: Forecast reduction in household consumption through different initiatives.

Non-household demand reduction
14

12

10

Ml/d
o M B~ o ®

2029-30 2034-35 2039-40 2044-45 2049-50

m Smart meters  m\Water audits  m Tariffs Partnership funds ®m Communication m Trials and innovation

Figure 4: Forecast reduction in non-household demand through different initiatives.

It is worth noting that the risks around demand management will affect all water companies. As such, lower
demand management results could also have knock-on effects on other supply-side options from other
companies, e.g. bulk transfers from other companies to Southern Water may be compromised (reduced or
cancelled) if they themselves are not achieving their forecast demand reduction. It is therefore important to
monitor these potential knock-on effects going forward. We have consequently added bulk water imports as
a component of our Monitoring Plan (see Section 3) and will work in close collaboration with the other
companies through the WRSE Monitoring Plan to assess the risks to bulk imports from other companies.
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2.2 Environmental Destination

Our Environmental Destination is intended to ensure that all our abstractions are sustainable. We have
described the possible range of solutions, including abstraction licence changes and other mitigations such
as river enhancement, that we might need to implement in our Environmental Destination scenarios in Annex
9 to our fdWRMP24 Technical Report.

In the Emerging Regional Plan published by WRSE in 20229, the proposed adaptive planning approach used
the &entraldEnvironmental Destination scenario as a core pathway up to 2040, thereafter the plan branched
between &entral§ &Enhancedbéand Alternativedscenarios reflecting the range of potential supply reductions
and the policy, stakeholder and customer choices at that time, which would determine the environmental
pathway to be followed.

For the draft Regional Plan1%, and our dAWRMP24, the adaptive planning approach was revised. Instead of
the branching being primarily policy driven, our Environmental Destination has been simplified into three
scenarios (high, medium and low) which reflect the magnitude of supply-demand balance impact. This allows
greater flexibility as individual licence changes can be considered and tailored at a source or water body
level as appropriate, but the range of uncertainty in terms of supply-demand balance impact is still covered
within the three scenarios. The reduction in Deployable Output (DO) in each WRZ under each of these
scenarios is shown in Figure 4.

Table 4: Summary of Deployable Output impacts for each Environmental Destination Scenario.
1:500 DO reductions by 2050 for each branch (Ml/d)

9 WRSE, 2022a. . A consultation on our draft regional plan for South East England. January 2022 (wrse-regional-plan-jan-22-
consultation-doc-final.pdf)
10 WRSE, 2022b. A consultation on our draft regional plan for South East England. November 2022 (10306a_wrse-bv-plan-

2022final_online.pdf).
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There is currently a lot of uncertainty about both the quantity and location of the abstraction licence changes
we will need to deliver to protect the environment and the consequent potential impacts on our water
supplies. We are addressing this through our wide-ranging Water Industry National Environment Programme
(WINEP) and we expect to have completed investigations into the sustainability of most of our water sources
by 2027. This will allow us to work with the Environment Agency, Natural England and other stakeholders to
make robust, evidence-based decisions around the scale of abstraction reductions and other mitigations
required to protect and restore the environment and improve its resilience to climate change. The conclusion
of our WINEP investigations and options appraisal between 2024 and 2027 will therefore be critical to
informing the Environmental Destination pathway we are likely to follow.

2.2.1 Environmental Destination monitoring points

As the vast majority of our WINEP investigations and options appraisals are due to be completed by 2027,
we will have greater certainty on the Environmental Destination scenario we are likely to be following, and
the consequent magnitude of DO reduction, for WRMP29.

The critical dates and mechanisms for reviewing our Environmental Destination are set out in Table 5 and
Figure 5.

Table 5: Summary of Key Environmental Destination monitoring points.

Review Mechanism Date of Review

Situation 1 —"High" Environmental Ambition

Growth Branch Baseline (H-Plan) +
Oxford-Cambridge Arc ‘Situation 2 —"Medium™ Environmental Ambition
“Low” Environmental Ambition

Situation 3 - “Low” Environmental Ambition

Situation 4 - *High” Environmental Ambition

‘Situation 5 — “Medium™ Environmental Ambition
Situation 6 - “Low™ Environmental Ambition

‘Sttuation 7 - “High” Environmental Ambition

Growlh Branch (Baseline)
“Low" Environmental Ambition

“Low” Environmental Ambition

Key Metric o Growth Branch (ONS18)
Volume of Sustainability “Low" Environmental Ambition

Reductions (MI/d)

Situation & — “Medium™ Environmental Ambition

Situation 9 - “Low" Environmental Ambition

Decision point for
2040 branches

AMPE WINEF Investigation and Options
Appraisal

Licence Capping to prevent deferioration applied from 2030

WINEP Mitigation Implementation, high priority catchments by 2040

WINEP Mitigation Implementation, medium priority catchments by 2045

WINEP Mitigation Implementation, low priority catchments by 2050

Review of Environmental Policy and WINEP emerging and confirmed outcomes through WRMP Cycle

2025-2030 > 2030-2035 » 2035-2040 ) 2040 - 2050

Figure 5: Summary of Environmental Destination driver decision point and metrics.
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2.3 Climate change impacts

In addition to Environmental Destination, we expect that climate change will be the other major supply-side
driver of reductions in Water Available for Use (WAFU).

The climate change impacts for WRMP24 have been assessed based on the UK Climate Projections 2018
(UKCP18), Representative Concentration Pathway 8.5 (RCP8.5) dataset. 28 climate scenarios (based on the
regional and global circulation models) have been incorporated in our supply forecast to address uncertainty.
We have used three forecasts of climate change impacts for our adaptive pathways.

High climate change impact (from 2035)

Median climate change impact (root branch from 2025 onwards)
A Low climate change impact (from 2035)

These are based on the median (medium), -_.- outcomes from the WRSE

regional climate change assessment approach.

> >

2.3.1 Understanding the impacts of climate change

To assess and monitor the impacts of climate change on water supplies, we need to take a multifaceted
approach to make adaptive planning decisions, including a robust narrative supported by risk assessments,
data and complex water resources modelling.

Understanding the latest forecast of climate change is essential and we continue to utilise climate data,
models, reports provided by Met Office and other hydrological data services.

Our approach to monitoring climate change for the purposes of the adaptive planning decisions is based on
the following main components:

A Climate change vulnerability and impact of climate change on DO of water resources
A Southern Water climate change adaptation report 2021
A Met Office data, models and reports

2.3.2  Supply-side vulnerability assessment

To determine the supply-side impacts of climate change, we have followed a consistent approach with all
WRSE companies?!. This included the development of a sub-set of the stochastic climate replicates of
rainfall and Potential Evapotranspiration (PET) to create 28 climate change scenarios. This approach is
described in detail in Annex 8 to our rdWRMP2 Technical Report.

We have also assessed vulnerability to climate change impacts for each of our 14 WRZs (Table 6). We will
report and continue to assess the trends and uncertainty of the impacts of climate change through the
WRMP annual review process.

We will review the vulnerability of our WRZs to climate change for each WRMP cycle and, where required,
will update our DO forecasts for potential climate change impacts.

Primarily this will be based on the range of potential changes to precipitation and temperature available in
the UK climate projections (UKCP) datasets. We will use a range of projections to explore the uncertainty.

' WRSE, 2021. Method Statement: Climate Change i Supply Side Methods Updated version August 2021

WATER \ 54

Southern o

_— for I,IF Water ==

12



N \\\\\“\\\\\\\\\\\\\\\\w

Final Draft Water Resource Management Plan 2024
Annex 21: Managing and Monitoring Risk through our Adaptive Plan

Table 6: Summary of climate change vulnerability assessment of our WRZs.

Climate Change

Vulnerability Comments

In view of the comparatively long timescales over which climate change is expected to operate (compared to
the water resource planning cycle) and the natural variability of the climate, we will need to look at
projections and trends over several planning cycles to characterise its impact with confidence. The impacts
on DO may be less obviously visible than other climate events such as extreme weather (e.g. heatwaves,
droughts, floods). However, we also recognise that these extreme events themselves can also be difficult to
directly attribute to climate change alone.

Our adaptive plan branches on the expected supply impacts we might face under median, and regional dighd
and dowbimpacts (Table 7). A potential comparison metric would be to use the modelled DO impact of
climate change as a metric to assess the climate change adaptive branch we are potentially following.

However, there is currently a large uncertainty in the trajectory of climate change impacts and given the lead
times, future trends will be influenced by policy choices, some of which are yet to be made.

Table 7: Summary of forecast climate change impacts on DO (1:500 DYAA) and uncertainty by WRZ.
1:500 DYAA DO, 2070 Impact (RCP8.6 2060-2080 Time slice)

WAz . ©0.00  0.00 to o0  o0.00 . o0.00
WKz o0.00  o.om.0®  o0.00  o0.00
Wwz  0.00  0.00 to o  o.00  o0.00
WRz  0.00  0.00 to o o0.00 o0.00
WSE  20.49  12.6motes  -13.44  20.49
Wsw  0.00  0.00 to o  o0.00 o0.00
Gow  o.s1  o.sooami  o.51 0.1z
SNz 10.08  o0.ssirez7 .26 -10.63
swz  o.sz  o.ow.ed  o.70  o0.43
sez  o.2zs  3.4s2a®7  1.25  0.11
«kww  o0.00  0.00 to o  o0.00 o0.00
KME  12.10  o0.4023.080 s.80 20.60
KTz s.1s  o.4023080  3.64  2.52
swz  2.77  0.o0mam0  1.75  3.90

We will therefore use the median climate change impacts from our water resource modelling as one guide of
the likely trajectory of climate change and will compare that to the range of supply forecast impacts.
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2.3.3 Climate variables

We published our Climate Change Adaptation Report!? in 2021. It describes the climate risks we face in
carrying out our essential services and the mitigations we are developing. We have used the latest scientific
climate forecasts (UKCP18) for medium and high emissions scenarios in order to understand our level of
preparedness to deal with potential climate change shocks and stresses.

The report highlighted four key climate drivers that we are already experiencing the impacts of, and which we
expect to increase in severity and/or frequency over the coming years:

Increased temperature and more extreme variations in temperature
Less rainfall or longer dry periods (drought)
More rainfall, or more intense rainfall (including an increasing number of extreme storms and
lightning strikes)
A Sealevel rise
For each of these drivers we propose to undertake the following monitoring, both to support our WRMP
adaptive planning and wider climate change monitoring.

> > >

Increase in average temperature

The UKCP18 projections suggest that, under 2°C global mean warming, the UK will experience, on average,
1 to 2°C higher annual temperatures by the end of the century compared to the baseline period (1981-2010).
The South East of England will experience higher warming, with average summer temperatures increasing
by 3 to 4°C relative to the 1981-2010 baseline.

As part of our monitoring, we will review and report on the seasonal average mean air temperature for June
July and August (summer) compared to long term trends.

Decrease in summer rainfall (drought)

We expect to see more prolonged periods of reduced rainfall in future, particularly in summer. Changes in
seasonal rainfall will potentially affect river levels, with lower river levels in summer impacting water
resources and water quality. According to UKCP18 data, under a high emission scenario UK summer rainfall
could vary by -45% to +5% by 207013,

We will review and report on the seasonal average precipitation rate for June July and August (summer)
compared to long term trends.
More rainfall or more intense rainfall (increased storminess)

The frequency of short, high-intensity rainfall events is likely to increase in both summer and winter. Overall,
winters are likely to be wetter, potentially resulting in higher groundwater levels and associated flooding and
increased flows to Wastewater Treatment Works (WTWSs).

12 Southern Water 2021. Climate Change Adaptation Report.
(https://www.southernwater.co.uk/media/5453/5670_climatechangeadaptation_2021_v13.pdf)
13 Met Office, 2022. UK Climate Projections. Headline Findings. August 2022 (ukcp18 headline findings v4 aug22.pdf

(metoffice.gov.uk)).
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Under a high emissions scenario winter rainfall is expected to vary by -3% to 39% by 2070 when compared
with a 1981-2010 baseline4.

We will review and report on the average precipitation rate for January, February and March (winter)
compared to long term trends.

Sea level rise

Our region has a long coastline and the main centres of population lie along the coast. Some areas are close
to current sea level and in a few cases, below mean high water levels. Several borehole sources are
relatively close to the shoreline and, in conditions of extreme drought, are vulnerable to saltwater
contamination. Sea-level rise is therefore likely to have an impact on our operations, both water and
wastewater. Sea levels around the UK, including in the South East, will continue to rise well beyond 2050
under all future emissions scenarios.

We will review and report on the time-mean sea level anomaly which is available from the Met Office State of
UK Climate annual review and any updates from the UKCP18 related to global and UK sea level predictions.

Heatwave

Extreme heatwaves are likely to become more common and intense in the future. By 2070, summer
temperatures are expected to increase by 3.8°C to 6.8°C, with an associated increase in the frequency of
heatwaves?'®.

We will review and report on heatwaves experienced and use Met Office reports to determine if climate
change attributed events are becoming more frequent or changing in intensity.

Met Office

We will use the latest scientific evidence, models and climate data available from the Met Office to help
determine if changes to the average weather patterns are being attributed to climate change. The sources for
review as part of the adaptive planning monitoring are:

A UKCP and UKCP18 are the set of tools and data we use to determine statistical climate scenarios
and projections. For our WRMP24, we are using a range of impacts based on RCP8.5 taken from
UKCP18. This represents a future of high greenhouse gas emission. The Met Office currently does
not have a planned timeline for updating the current dataset (UKCP18), and it continues to be
enhanced and upgraded. We will ensure that as we update our forecast climate change impacts
each planning cycle, we adopt the latest available projection dataset from the UKCP or any
successor.

A Climate Change attributions studies are produced by the Met Office to determine if extreme
weather events, such as the July 2022 heatwave, are caused by climate change.

A State of UK Climate annual review, published by the Met Office in the International Journal of
Climatology, provides a review of the UK weather and climate for each calendar year within an
historical context. It is based on observed climate datasets, assess trends, variations and extremes.

A WRMP annual review. For our WRMP annual reviews, we have been reporting the average
temperature and total rainfall levels between April and September from 1910 to 2022 for the South

4 ibid

15 Met Office, 2022, UK Climate Projections, Headline Findings, August 2022, ukcp18 headline findings v4 aug22.pdf
(metoffice.gov.uk)
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East region of the UK to determine if the year can be classified as dormal6or @ryéunder our
planning scenarios. We also now actively use the Environment Agency hydrological catchment
rainfall series data as part of our drought monitoring. These provide a consistent long-term rainfall
record back to the 1890s which can be used to assess departure from long-term trends.
Using data and studies available from the Met Office, we will extend our weather conditions review to
consider any weather events attributed to climate change and monitor the average summer temperatures,
average summer rainfall, and average winter rainfall for the South East, as outlined in our Climate Adaptation
Report. This will help us reflect on any statistically distinct weather and climate conditions experienced.

We will undertake this review each hydrological year (each autumn) and report its summary findings as part
of our WRMP annual review. Figure 6 summarises then key metrics and decision point for the climate
change driver.

Situation 1 —"High" Climate Change Impacts

Situation 2 — Median Climate Change Impacts

Situation 3 - “Low" Climate Change Impacts

Growth Branch Baseline (H-Plan) +
Oxford-Cambridge Arc

Median Climate Change Forecasts

Median Climate Change Forecasts Median Climate Change Forecasts

Key Metrics
Median DO Impact (M/d) Situation 7 - “High” Climate Change Impacts

Temperature Rise Growth Branch (ONS18)
Seasonal Precipitation Median Climate Change Forecasts Situation 8 - Median Climate Change Impacts
Sea Level Rise

Global Emissions

Situation 9 - “Low” Climate Change Impacts

Decision point for
Monitoring of wider climate change metrics 2040 branches

Ongoing update of forecast climate change DO impacts for each WRMP planning cycle

2025-2030 2030-2035 2035-2040 2040 onwards

Figure 6: Summary of the key metrics and decision points for the climate change driver.
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3  Monitoring and Reporting
3.1 Interface with WRSE and the regional plan

Over the period building towards WRMP29, we are putting in place a system of monitoring, communicating
and reporting on our adaptive plan to give regulators and stakeholders visibility of our progress in delivering
our plan. This Monitoring Plan should be considered in conjunction with the regional Monitoring Plan
established by WRSE.

Whilst the WRSE regional plan, and our WRMP24, set out 9 different supply-demand situations, one
situation (Situation 4) to describe the investment plan required for the south east of England. The investment
plans derived from this pathway feature in our Business Plan for Price Review 2024 (PR24) and our Long
Term Delivery Strategy (LTDS)?6.

Given the range of different futures it is important to track annual progression with schemes and key output
data to see if we are still following the forecasts describing Situation 4 and, if not, the situation we need to
adapt to and the associated options that will be needed in the future.

Monitoring will be done through our WRMP annual review process and will feed into the WRSE regional
Monitoring Plan, as well as the 5-year WRMP cycle. WRSE will prepare and publish an annual monitoring
report, building upon the content of the company WRMP annual reviews. The key purpose of the WRSE
Monitoring Plan is to track key indicators, set out the measure that will be used to trigger corrective actions,
where necessary, and the timing of these corrective measures.

WRSE proposes to track a range of indicators to monitor supply-demand balance, with the target
headroom'’ in each WRZ being proposed as the key indicator to trigger corrective action as follows:

A If actual headroom is higher than target headroom, then no immediate action is required but we will
continue to monitor the situation.

A If the actual headroom in a WRZ falls below target headroom, then action is required to improve the
situation.

Our Monitoring Plan is aligned with this approach and feeds into the WRSE regional monitoring strategy.

3.2 Monitoring as part of the WRMP annual review and
planning cycle

In the WRMP annual review process, we will include a section on monitoring of our adaptive planning, where
we will reflect and report on supply-side and demand-side components and the combined impacts on our
supply-demand balance.

Table 8 outlines the components of our WRMP Monitoring Plan, which will be updated as part of the annual
review process to ensure the data is collated and readily available for critical decision points annually and in
the WRMP planning cycle.

16 Southern Water, 2024. Long Term Delivery Strategy (srn12-long-term-delivery-strategy-technical.pdf (southernwater.co.uk)).

YI'n water resource planning, uncertainty is handl ed ®@hemmimgh t he cal
buffer that water companies are required to maintain between supply and demand in order to account for current and future

uncertainties in supply and demand.6
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Using the annual review process and the 5-year WRMP cycle as the basis, we can ensure progress on the
adaptive plan is monitored regularly and provides the necessary framework for consultation and engagement
with stakeholders, regulators and other water companies.

Tracking of indicators will highlight whether, for example, additional intervention is needed to accelerate
progress on the demand side, or whether additional supply options may be required, giving time for the pre-
consultation, modelling and refinement phases.

Table 8: Monitoring plan components.

Monitoring area | Type or Metric Frequency of review Follow-up action

1. Overall

2. Supply-side components

3. Demand-side components

from
Southern
Water =




N \\\\\\\\\\\\\\\\\\\\\\\\w

Final Draft Water Resource Management Plan 2024
Annex 21: Managing and Monitoring Risk through our Adaptive Plan

Monitoring area Type or Metric Frequency of review Follow-up action

3.3 Monitoring thresholds and triggers

The WRPG supplementary guidance on adaptive planning state that our WRMP Monitoring Plan needs to
identify:

what our monitoring thresholds are

how we will know when a threshold has been reached
what action we will take when a threshold is reached.

> > >

If actual annual monitoring figures indicate that the supply demand balance/target headroom is outside the
range that has been considered for the core pathway in our plan, we will flag how the investment strategies
might need to be updated and whether adaptive options might need to be progressed earlier or enhanced
(see Section 4.2). The Monitoring Plan should be reviewed in its entirety each year as whilst one component
may be off track (i.e. demand reductions not being realised), this could be compensated by another
component over performing (e.g. leakage reductions greater than forecast).

For each of the monitoring components in Table 8, we propose the following thresholds and action triggers
outlined in Table 9 below.

Table 9: Thresholds and triggers for remedial action as part of our Monitoring Plan.

Monitoring area Indicator (s) Threshold Action

18 reporting_criteria_2020 _21.pdf (southernwater.co.uk)
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Monitoring area Indicator (s) Threshold Action
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Monitoring area Indicator (s) Threshold Action

3.4 Adapting our plan for the future

3.4.1 Selecting adaptive pathways for the future

Table 8 outlines the components which will be monitored within and between WRMP cycles and will
determine the adoption of pathways for the next WRMP cycles. Table 10 summarises the long-term targets
we are working towards with regard to the main three variables: Environmental Destination, demand
(including population growth) and climate change impacts. Updates on these will be communicated to
stakeholders as part of the WRMP consultation process.

Table 10: Summary of integrated Monitoring Plan against required decision points for our WRMP24.

Planning Cycle and Environment Destination Demand / Population Climate Change Impacts
Decision Timing Growth Progress
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Planning Cycle and Environment Destination Demand / Population Climate Change Impacts
Decision Timing Growth Progress

3.4.2 Developing decision point timelines for individual options

Our plan is entirely adaptive and that is not just for the top-level decision points for selecting adaptive
branches. This approach allows us to monitor the individual need at a scheme level rather than relying on the
planning cycle to initiate a change. One key assumption in our Monitoring Plan is that we would have
sufficient time to adapt to urgent regulatory changes particularly with regard to reducing abstraction through
the Environmental Destination.

Our Monitoring Plan will help us to determine the supply-demand future situation we are likely to be
following. However, the strategic-level decision points do not necessarily map well to the planning,
development, and construction lead times required for individual schemes. Therefore, we have developed
bespoke scheme-level decision points and trigger thresholds that will enable us to determine the key
decision point and trigger thresholds (in terms of supply-demand balance) at which we will need to begin
development of a scheme.

Figure 7 illustrates the development of these trigger thresholds and decision points for a generic adaptive
option.

The overall plot shows the area level supply-demand balance on the Y-axis. This is the overall driver of the
need for a new water resource option. As an alternative to supply-demand balance, the Y-axis could also be
replaced with the magnitude of sustainability reductions (licence change), the impact of climate change upon
DO or increase in demand due to population growth or low impact of water efficiency measures, which all
directly impact the supply-demand balance.

The X-axis shows the change in supply-demand balance (or other drivers) through time.

The plotted lines show the supply demand (or other drivers) pathways for each of the situations.

Solid coloured lines show the supply-demand adaptive pathways (situations) for which a given
scheme is required, as determined by the WRMP O0best
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Example Supply Option

Year
2050 2066 2080 2065 2070

200 2035 2Mm0 245

aseline) (MI'd)

100

120

Area level SDE

tU]

160

200

—Situation 1 Situation 2 — Situation 3
— Situation 4 — Situafion 5 — Situation 6
—Situation 7 Situation & Situation 9
Situations with scheme not required a4 Situation Level Decision Points = Situation Level WAFU Heed
A Eariest Decision Point for Scheme —-- Threshold

Figure 7: Area level supply-demand balance.

A Dashed grey lines show the supply-demand adaptive pathways (situations) for which a given
scheme is not required, typically this is either because the supply-demand challenge is smaller or
because an alternative suite of supply-demand schemes represents the best value solution.

Purple coloured circles show the adaptation tipping points. These are the points at which, for a given

adaptive pathway (situation), the specific scheme is required to be developed and in operation to

contribute to meeting the overall supply-demand balance (i.e. in this case in 2045, 2046, 2049 or

2055).

Blue triangles show the scheme-level decision points for a given adaptive pathway (situation). This

represents the point at which, based on assumptions around scheme lead-in time for planning,

devel opment and constructiong dgdhé&k deadiesitompodaul catb e
ensure that the scheme is available when required to meet the supply-demand balance challenge

(i.e. when the adaptation tipping point is crossed).

The larger red triangle shows the earliest of those decision points and shows the earliest date at

which a égo/no god decision for the scheme needs tc
meet the earliest supply-demand balance challenge. This point will be the key decision point in

WRMP and business planning context to ensure that funding is available at this point to being

delivery of the scheme if required.

The dashed red O6thresholdd | ine shows the trigger t
through time, i.e. if the driver (supply-demand balance, climate, environmental or population growth)

is either observed to or is predicted to cross this threshold at the time the decision point is reached

then the scheme will be required. The scheme-level thresholds can either be defined as:

A A constant value through time determined by the supply-demand balance at the earliest decision
point.

A A custom value through time, determined by consideration of the shape of the future adaptive
pathways (situations) for which the scheme is required.

A Atime series showing a variable threshold through time. The example plot shows (Figure 8) this
type of threshold with a fixed value early in the planning period, and then following the maximum
value of one of the adaptive pathways for which the scheme is required.

WATER \ 54

Southern o

_— for I,IF Water ==

23

>

>

>

>



- \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Final Draft Water Resource Management Plan 2024
Annex 21: Managing and Monitoring Risk through our Adaptive Plan

>

These threshold plots can be developed for each of the key adaptive planning options which are
required under a subset of the future adaptive planning pathways and the decision points and trigger
thresholds used to determine both a time and a trigger for which a given scheme is required. This
will then enable schemes that require decision points or development to be started within planning
cycles to be planned more efficiently than if decision points only relating to the planned adaptive
pathway branches (in 2035 and 2040) were used.

We will track the magnitude of the drivers (i.e. the solid-coloured lines) through our adaptive plan
monitoring approach outlined above and report progress and forecasts through our WRMP annual
review process. The decision points and trigger thresholds would also be formally revised at each
new WRMP and Business Plan planning cycle.

>

WATER \ 54

South
- forLIFE /it

24



Final Draft Water Resource Management Plan 2024
Annex 21: Managing and Monitoring Risk through our Adaptive Plan

Example Supply Option

Year
2025 2030 2035 2040 2045 2050 2065

Development with time =

Py S Earliest decision point
kel Te—
© \
£ -60 \ Adaptation decision
8 3 \ point by situation
> 7 ® \
28 -
58 &
N © ®
e®d 9
(0] §-\./D S AV ML A S A
> s Trigger Threshold
F 2
e 140
(©]

N ‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

2085 2070 2075

Adaptive situations
without scheme

Adaptive situations
with selected scheme

s Adaptation tipping e ———
point by situation
.200
—— Situation 1 Situation 2 — Situation 3
—Situation 4 —— Situation 5 — Situation 6
—Situation 7 — Situation 8 — Situation 9
Situations with scheme notrequired a Situation Level Decision Points e Situation Level WAFU Need

A Eardiest Decision Point for Scheme === Threshold

Figure 8: An example of adaptive planning decision-making trigger threshold plot.
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4 Interface with Delivery and the
Business Plan

4.1 General approach

The first ten years of our adaptive plan identifies the investment needed across all the pathways for both a
deast costband dest valuedplanning approach. These do and low regretboptions will need to be delivered
regardless of which longer term future adaptive situation we eventually end up following.

The first five years of the plan will also include any preparatory work for options that we expect could be
needed in future years even if they are ultimately not developed further due to the trajectory we eventually
follow through the adaptive plan. Doing so will reduce overall risk for options that are delivered over long
timescales.

The principles of adaptive planning for water resources underpin WRMP24 and the LTDS; they are being
embedded within the c¢omparmmakngandarereflectedie aur BaugindssBlanc i si on
These processes have enabled a better understanding at the corporate level of how future decisions, using
evidence-based thresholds and triggers, allow us to move between pathways should challenges materialise.
Adaptive planning options which are not currently in our core plan still need to be developed to take account

of lead in times and uncertainties in relation to demand, climate change and Environmental Destination. We

will continue to plan and develop alternative options to retain the adaptive options up to decision points. This
approach is supported by Ofwat guidance on LTDS?®.

Our Monitoring Plan includes annual updates of our proposed metrics to allow them to be considered and
reported on within our WRMP annual review. The thresholds and trigger points we have included are
embedded within our WRMP annual review and feed into WRSE monitoring, taking into account the
completion of our WINEP investigations for establishing the Environmental Destination and the planning
cycle for our WRMP and Business Plan.

If an adaptive threshold is met in the period between planning cycles, we have allowed sufficient time to take
action to develop the solution that would allow us to progress that scheme without waiting for the next
planning cycle.

Given the need to verify the evidence base for demand management, we are only considering bringing
forward or enhancing supply options at this stage. If we find that the elasticity of demand management is
higher than estimated and would enable us to achieve more savings than our current targets, we will also
consider bringing forward demand management or leakage options where possible.

Ofwat allows enhancement funding in cases where preparatory or development work is needed to start work
on schemes even where there is still uncertainty of need?. This will be where investment may be necessary
for preparatory work, such as pre-planning application activities and investigations or part-delivery of the
scheme, in advance of an adaptive pathway being triggered. Preparatory investment would be over and
above normal option investigation, development, and appraisal activity, which is expected to be covered
through base expenditure allowances.

19 Ofwat 2022. PR24 and beyond: Final guidance on long-term delivery strategies
2pR24 final_methodology Appendix 9 Setting Expenditure_Allowances.pdf (ofwat.gov.uk)
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Our annual review of monitoring indicators (see Table 8) will enable us to understand whether we are
deviating from the forecast, and whether this is affecting target headroom in WRZs. If these deviations are
not compensated by other components, we would take action to implement adaptive options, either on the
demand or the supply-side, depending on the scale, scope and timing of the forecast shortfall.

4.2 Risk management

A secure supply of water is essential and relies on a healthy and resilient environment. Central to achieving
this outcome is to ensure the WRMP is deliverable and can manage future risks and uncertainties. Given the
importance of maintaining a secure supply of water to our customers, we take the management of risk and
uncertainty very seriously.

Our approach to risk management as part of the WRMP is embedded within our company-wide approach to
risk, as stipulated in the WRPG on adaptive planning. Risk management is a core component of our
governance and internal control framework, and is integrated within all areas of the business, enabling risks
to be escalated to the appropriate level. Our risk and value (R&V) process is designed with the intention of
delivering the best value in the way we invest in, build and run our assets, with six checkpoints that act as
technical milestones to support investment decision points.

This section sets out our process for risk identification and the actions envisaged to manage risks to supply-
demand balance in the short-term (through implementation of contingency options prior to 2029-30) and
medium to long-term.

4.2.1 Identifying risks to our plan

As part of the design of our plan, we undertook stress testing and sensitivity analysis to help us to identify
and understand the assumptions and factors that have the greatest influence on the plan, potential risks, key
decision points, and range of potential alternative options, and thus ensure that the plan is robust under a
wide range of uncertainties. The purpose of sensitivity testing is twofold:

A To ensure the plan is as robust as possible in the face of uncertainties. This provides confidence in
the portfolio of schemes selected;

A To understand the range of potential alternative options if preferred options cannot be implemented
for whatever reason. This may require feasibility studies, investigations or planning activity to be
carried out in parallel to the main portfolio of options in the strategy.

As part of our sensitivity analysis, we examined uncertainties around particular demand or supply options;
bulk supplies, sustainability assumptions, and policy assumptions. We also considered specific scenarios
which were requested by the Environment Agency in their representation to our interim dWRMP24. An
overview of the risks considered as part of sensitivity testing are outlined below. Detailed outputs from
sensitivity tests are covered in our main rdWRMP24 Technical Report.

The main themes considered as part of the sensitivity testing were:
Demand-side options: If demand management benefits are less than expected.

A Environmental Destination: More ambitious sustainability reduction levels, and/or deployed earlier
than forecast (considering both a single source and a combination of sources).

A Supply schemes: Delays, reductions, or exclusion of a single or a combination of supply schemes.

A Bulk transfers: Reduction or exclusion of specific bulk transfer schemes.

p>2

The results fall into three main categories.
1. Changes that resolve supply-demand balance through an alternative solution. These include:

Delaying first year of benefit from Sandown recycling option to 2034-35 from 2030-31

Delaying first year of benefit from Sandown recycling option and the 21MI/d bulk import from
Portsmouth Water (linked to development of Havant Thicket Reservoir) to ltchen WSW to 2034-35
from 2030-31

> >
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>

Maintaining bulk import from SES Water through rezoning of customers to 1.3Ml/d instead of 4Ml/d
and not delivering Petersfield and West Chiltington groundwater options in SNZ

A Reducing bulk import from Portsmouth Water to Pulborough WSW from 15Ml/d to 10Ml/d in SNZ
under all planning scenarios

Reducing bulk import from Portsmouth Water to Pulborough WSW from 15Ml/d to 5Ml/d in SNZ
under all planning scenarios

Bringing forward implementation of Environmental Destination in SWZ to 2030-31

Reducing Pulborough groundwater DO in SNZ from 13Ml/d to 5.55Ml/d from 2025 followed by full
revocation from 2030-31

Maintaining bulk import from SES Water through rezoning of customers to 1.3Ml/d instead of 4Ml/d
and reducing bulk import from Portsmouth Water to Pulborough WSW from 15Ml/d to 10Ml/d under
all planning scenarios in SNZ

Maintaining bulk import from SES Water through rezoning of customers to 1.3Ml/d instead of 4Ml/d
and reducing bulk import from Portsmouth Water to Pulborough WSW from 15Ml/d to 5MI/d under all
planning scenarios in SNZ

2. Changes that result in supply-demand balance deficits that are either too small and/or appear
post 2050 allowing sufficient time to be resolved. These are:

> > > D>

>

A Reducing benefit from Littlehampton recycling option to 12.5Ml/d from 15Ml/d and excluding
Petworth groundwater option in SNZ

A Reducing benefit from Littlehampton recycling option to 12.5MI/d from 15Ml/d and excluding

Petworth groundwater option in SNZ

Maintaining bulk import from SES Water through rezoning of customers to 1.3Ml/d instead of 4Ml/d;

not delivering Petersfield and West Chiltington groundwater options and removal of River Adur

Offline Reservoir in SNZ

Maintaining bulk import from SES Water through rezoning of customers to 1.3Ml/d instead of 4Ml/d;

not delivering Petersfield and West Chiltington groundwater options in SNZ and removal of Isle of

Sheppey desalination option in KME

Maintaining bulk import from SES Water through rezoning of customers to 1.3Ml/d instead of 4Ml/d;

not delivering Petersfield and West Chiltington groundwater options in SNZ and removal of Thames

Estuary and River Medway desalination options in KMW

Maintaining bulk import from SES Water through rezoning of customers to 1.3Ml/d instead of 4Ml/d;

not delivering Petersfield and West Chiltington groundwater options in SNZ and removal of East

Thanet desalination option in KTZ

3. Changes that result in supply-demand balance deficits that are either too big to be resolved with
existing options and/or appear early in the planning period allowing insufficient time for
alternatives to be developed. These are:

>

>

p>2

p>2

Early implementation of Common Standards Monitoring Guideline (CSMG) on the River Itchen
Early implementation of stricter Hands-Off Flow (HoF) conditions on the River Itchen

Delaying first year of benefit from HWTWRP to 2039-40 from 2034-35

Reducing DO benefit from River Medway recycling option to 10Ml/d from 14Ml/d

Removal of River Medway recycling option

Delaying first year of benefit from the Sittingbourne recycling option to 2034-35 from 2030-31
Removal of Sittingbourne recycling option

25% lower savings from company demand-management initiatives

> > > > > > > >

4.2.2 Short-term mitigation: contingency options

In the short-term (prior to 2030), annual monitoring based on the Monitoring Plan components and
thresholds/ triggers identified in Table 8 and Table 9 will enable us to determine whether action is needed to
address some of the risks we have identified, and their scale (timing and location).
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To mitigate these potential risks, we have identified a list of contingency options which may be deployed at
any time in the short-term if our Monitoring Plan shows that action is needed to resolve supply-demand
balance?!. The trigger for us decide to progress short-term contingency options is based on forecast target
headroom in each WRZ as described in Section 3.2.

The high-level contingency options are presented by WRZ in Appendix A. The estimated scale of benefit is
taken from WRMP options, or headroom on licence abstraction within the recent actual and growth factors
for 2030 to reduce risk of No Deterioration.

The more exact scale of benefit will need to be confirmed during option development and feasibility review in
terms of the assessment of environmental impact, water resource benefit, regulatory requirements, and
consideration of deliverability/planning issues.

Complexity to deliver is presented based on:
A Lowi Expected standard complexity and risk
A Medium i Higher than usual risk and complexity
A Highi Very high level of uncertainty and risk
Estimated expense is presented based on:
Low: £100k to £1m
High: >E1m to £10m
A Very high: >£10m
We have followed the following process to identify short-term contingency options:

> >

1. A formal review of short-term contingency options already in the plan that could be
implemented or brought forward. The option chosen will depend on the size and location of the
supply-demand deficit, as well as its timing (e.g. during a drought period). We will inform regulators if
any of the schemes are likely to be triggered, in order to discuss requirements for environmental
assessments as an initial screening to the likely acceptability of the scheme. The type and scope of
the environmental assessment required will vary from option to option and may involve consultation
with several regulators and other stakeholders. This will be done through direct liaison and any
changes included in the WRMP annual review.

2. If these short-term mitigation options are not possible or insufficient: We would define a
process to identify alternative options that might have previously been rejected and bring those into
the plan (see Annex 12 to the main rdWRMP24 Technical Report). Selection criteria include DO
benefit, timeliness, WRZ, cost-benefit analysis, and risks associated with the proposed option.
Timeliness includes a consideration of where in the planning cycle the change is identified, i.e. is
there sufficient time to undertake options appraisal and get the alternative schemes into the next
WRMP/regional plan/business plan, or if it needs to be brought into the annual review? As part of the
selection process, we would reflect on the significance of change to the plan, and review if a change
is material enough that further consultation is required.

3. If no feasible short-term options are identified, we would have to consider a greater level of risks
to the supply-demand balance, which may lead to some of the following consequences:

a. delays to licence changes as envisaged in our Environmental Destination;
b. greater risk of drought orders/ permits;

21 In addition to this, Annex 20 includes a list of short-term resilience options submitted as part of dWRMP24, which have primarily
focussed on the Western area (Hampshire and the Isle of Wight). These are planned for progression as part of our dAWRMP24 to
improve the resilience of our plan in the Western area, with benefits available from 2030 onwards.
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c. reductions in the level of service to our customers, including more reliance on Temporary
Use Bans than our target.

The most appropriate course of action would need to be discussed and agreed with regulators and relevant
stakeholders.

4.2.3 Medium-term: identifying and selecting adaptive options

In the medium-term (5-10 years), we will be progressingt he opti ons identified in our
| ow r e gr e Thizse opidns averrexyired under every potential future scenario. There is no or low

regret in undertaking their development and construction, because they will be required regardless of the

adaptive pathway. Typically, these options are implemented in the first 10 years of the plan, when there is

greater certainty about demand driven by population growth.

To manage risks, we have identified key alternative or adaptive options that we may need to investigate in
parallel with the preferred plan. These include the following types of options:

A Schemes that are currently planned for later in our plan but can be brought forward or enhanced.
This would include:
o bringing new supply options forward, taking into account lead in time for delivery; and

o planning for different capacities of supply options to be brought forward at different times,
e.g. for modular options such as water recycling or desalination.

A 6Adaptived options: At the regional | evel
adaptive options:

o schemes that have been identified either in an alternative situation of the preferred
regional plan (adaptive options for uncertainty), or

o in Situation 4 of an alternative dvhat iféplan (scenario adaptive options). Figure 9 and
Table 11.

, sensiti v

WATER \ 54

South
- forLIFE /it

30



- \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Final Draft Water Resource Management Plan 2024
Annex 21: Managing and Monitoring Risk through our Adaptive Plan

Timeding
@resaied Ewewsemswes B esemeesleBamss Rybidsdysshplniy
" - -
-1
!o "joa t ofdes as L + i =
! Compare situation 1
(P ‘a . * { . -— . with situation 4 to
I identify the additional
| &) ’. o . . adaptive schemes
| required
a = 'l - a‘f  § - L] - LA ]
.t 2.2 - * . *i . . N .
'. .- - - &
i . . ‘1 14 = . L L]
‘n ¥ - ‘I * -
& -9
0N ot Ee b3 )M Eo 08 e E ] 3 wne Fo
& Tranwer o Transfsr ineo reglon ' Droughs Inesrvention » Grourcwste:

@ Msnct river sberacian wTrading L ] = Doas fuation
@ Fosarsic = Povan @ Dorrand mansgaren: » Lnsiage mscian
i

Preferred plan

e

H

Compare situation 4 from the

= preferred plan with situation 4
— from the alternative what if

= o scenario to identify which other

' ' ' schemes are required

»
I R EE
EEE EE TR

T T TRrTE 1] . oo

T

What if scenario

Figure 9: Identifying adaptive options based on uncertainty (by comparing two different situations in
the preferred regional plan - top) and scenarios (by comparing Situation 4 of the preferred regional
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Table 11 outlines the d@vhat iféscenarios that were considered against the preferred regional plan, to identify
scenario adaptive options. There are several types of dvhat iféscenarios considered:

A Scenarios with varying demand management profiles (Scenario 1-4 and 11). These differ from
the demand management profile of the preferred regional plan which is C+ (Low government savings
from 2025; medium from 2030 and high from 2035, full cumulative benefits by 2050). More
information on demand management scenarios is available in Annex 14,

A Scenarios excluding or modifying key regional schemes (Scenario 5-10 and 12-13) and with
varying demand management profiles.

Tablel1l: o6What i f® scenarios considered by WRSE against t
scenario adaptive options.

dVhat iféscenario number and name Description
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The result of this analysis at the regional level has identified the schemes set out in Table 12 below as
adaptive options. It should be noted that the adaptive options identified in the table below look out as far as
2040 i.e. those schemes that need to have their development started in the first 15 years of the plan.

The next regional plan will be published in December 2027, and therefore many of the schemes will be
reviewed, but it is important to ensure that adaptive and preferred options continued to be developed. The
dates in Table 12 below represent when the earliest point when development (not construction) of the
scheme needs to begin, as well as the situations/dvhat iféscenarios when they have been selected. Demand
options are not included in Table 12 due to lead in time being less of a constraint, but will also be considered
as part of options to remedy the forecast target headroom in a given WRZ.
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Table 12: Adaptive options (uncertainty and scenario-based) identified at the regional level that are selected before 2040 which could be

brought forward or enhanced to manage risks.

r \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Note: this table does not include options that are selected in the preferred plan and which will be progressed over the course of AMPS.
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Bulk transfers within Bulk export (SNZ): Pulborough to Havant nia 2035
region (raw) Thicket (20MI/d)
Bulk transfers within Bulk export (SNZ): Pulborough to Havant
region (raw) Thicket (50MI/d) 2036 | 2035
Bulk transfers within Bulk import (SNZ): Havant Thicket to nia 2035
region (raw) Pulborough (20MI/d)
Bulk transfers within Bulk import (SNZ): Havant Thicket to
region (raw) Pulborough (50Md) 2036 | 2035
Bulk transfers within Bulk import (HAZ): Andover spur from T2ST to 2053 2032
region (treated) Micheldever - potable (20MI/d)
Bulk transfers within Bulk import (SNZ): SEW (RZ5) to Pulborough
region (treated) (10MI/d) 2035 | 2036
Bulk transfers within Interzonal transfer (HSW-HSE): Woodside nia 2040
region (treated) transfer valve bi-directional (10MI/d)
Bulk transfers within Interzonal transfer (HSW-IOW): Triplicate nia 2026
region (treated) cross-Solent main bi-directional (8MI/d)
Bulk transfers within Interzonal transfer (KME-KTZ): KME-KTZ bi- nia 2038
region (treated) directional (15.8Ml/d)
Bulk transfers within Interzonal transfer (SNZ-SWZ): Pulborough to nia 2035
region (treated) Tenants Hill (60MI/d)
Conjunctive use Conjunctive use benefit (HSE): Portsmouth 2031 2036
operation of sources Harbour and Havant Thicket 20MI/d
Desalination Desalination (KME): Isle of Sheppey (20Ml/d) 2031 2030
Desalination Desalination (KMW): Thames Estuary (10MI/d) n/a 2036 /__
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Desalination Desalination (KMW): Thames Estuary (10MI/d) nia 2038
Phase 2
Desalination Desalination (KMW): Thames Estuary (20MI/d) 2037 2038
Phase 2
Desalination Desalination (KTZ): East Thanet (20MI/d) 2031 2036
Desalination Desalination (SWZ): Tidal River Arun (20MI/d) n/a 2031
Groundwater Groundwater (SHZ): Reconfigure Rye Wells 2031 2026
(1.5Ml/d)
Increase water treatment Treatment capacity (T2ST): New treatment 2033 2031
works capacity works at SESRO and/or STT
. Storage (SNZ): River Adur Offline Reservoir
New reservoir (19.5Ml/d) 2030 2029
New reservoir Western Rother licence and storage 2036 2037
programme
Potential Transfer . .
Resource (Raw) Bulk export resource (PWE): Havant Thicket 2031 2036
Reclaimed water, water Recycling (HSE): Recharge of Havant Thicket 2056 2036
re-use, effluent re-use reservoir from Portsmouth Harbour (20MI/d)
Reclaimed water, water Recycling (SHZ): Hastings conjunctive use 2045 2030
re-use, effluent re-use with Darwell (15.3Ml/d)
Reclaimed water, water Recycling (SHZ): Tonbridge to Bewl Reservoir na 2032
re-use, effluent re-use (5.7Ml/d)
Reclaimed water, water Recycling (SHZ): Tunbridge Wells conjunctive na 2030
re-use, effluent re-use use with Bewl (3.6Ml/d)
Reclaimed water, water Recycling (SNZ): Horsham conjunctive use 2057 2030
re-use, effluent re-use with Storage at Pulborough (11.5Ml/d)
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Appendix A: Short-term Contingency
Options
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Location Comments / Key risks

Estimated DO
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Appendix B: Scheme Level Adaptive
Planning Decision Making Plots
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This section contains the scheme level decision points for 29 options we have identified as being true @daptivedoptions rather than low or no regret.
To define this, we have considered:

A Any option not selected in all 9 adaptive planning branches, or Gituationso

A Any option where there is a greater than 5-year (one planning cycle) difference in option selection timing.
The table below summarises each of these 29 adaptive options including which situation they are selected in and the year of first selection.

Supplv option Situation Situation ST [e])] Situation Situation Situation STE (o] ST (o]l Situation
PRy op 1 2 3 4 5 6 7 8 9
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. Situation Situation Situation Situation Situation Situation Situation Situation Situation
Supply option 1

2 3 4 5 6 7 8 9
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For each of the adaptive schemes the determined decision point and supply demand balance threshold at
which the scheme should be triggered is summarised in the table below.

Earliest Supply Demand
decision | Balance Trigger (Ml/d)

Supply option
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Desalination (SWZ): Tidal Rive\[ Arun (20MI/d) Phase 2 Desalination (SWZ): Tidal Rivevr Arun (20Ml/d) Phase 2
ear car

2025 2030 2035 2040 2045 2050 2055 2060 2085 2070 2075 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 2075
0 0 -
!
-20 S »\
- \
\ -20 1
40 \ \
\ \
5 ——— =} —_—
= - = b
g ,60 . é \
= = 40 i
3 i} \
< 80 2
—
kS @ \
=100 S -60 \
o = \
£ 120 5 A
T £ \
- E -80 \\
; -140 H \
< w \
~160 \
-100 i\
-180
-200 - - — -120
——Situation 1 ——Situation 2 ——Situation 3
—Situation 4 —Situation 5 —Situation & ——ED High Licence Cap ——ED Medium Licence Cap
. . N ED Low Licence Cap Situations with scheme not required
Situation 7 Situation & Situation 9 4 Situation Level Decision Paints A Earliest Decision Point for Scheme
Situations with scheme not required & Situation Level Decision Paints « Situation Level WAFU Need -----Trigger Value
A Earliest Decision Point for Scheme === Threshold

Supply-demand balance Environmental Destination

Desalination (SWZ): Tidal Rlve\; Arun (20MI/d) Phase 2 Desalination (SWZ): Tidal River Arun (20Ml/d) Phase 2
ear

Year
2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 2075 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 2075
0 170
180
-5
150
z
T )
Y H 140
= (=2
S =
5 5
° 5130
% -15 @
£ h
o
120
-20
110
-25 100
——High CC —— Medium CC — Maxi —oxe
—Low CC —— Situations with scheme not required fo.ﬁngln Oﬁsfén
Situation Level Decision Points A Decision Point CC Wirr mofm Situations with scheme not required
_____ 0%
Trigger Value 1 Situation Level Decision Points A Earliest Decision Point for Scheme

Climate change Demand (population growth)

60




Y \\\\.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

Final Draft Water Resources Management Plan 2024
Annex 21: Managing and monitoring risk through our adaptive plan
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