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Enhancement Programme Overview

This appendix details each sub-programme of our enhancement investment
portfolio It summarises the relevant business cases and demonstrates how our
proposed investments meet Ofwat’s criteria to ensure value for money for
customers.

Our enhancement programme totals £5688m over AMP8 (including Accelerated and
Transitional expenditure) and sets the basis for our long-term strategy as laid out in
our LTDS. The programme has been developed and integrated with our Water
Resources Management Plan (WRMP), Water Industry National Environment
Programme (WINEP) and Drinking Water Inspectorate (DWI) programmes and our
customers’ views on discretionary improvements to service.

Over 70% of our investment is directly linked with the WINEP and WRMP statutory
requirements. A further 15% addresses our raw water deterioration obligations from
the DWI. Although there is limited discretfion in the need to invest for these statutory
requirements, we have challenged ourselves to ensure that all feasible options have
been identified and considered; that our preferred solutions are efficient; that our
customers’ views support our preferred solution; and that we understand the cost
benefits of our investments.

To protect the value to be delivered to our customers, we have used a combination
of Performance Commitments and PCDs to monitor our performance and delivery.
These are outlined in appendix AFW19 - PCD Appendix.

In developing our business cases, we have followed a rigorous and systematic
approach of optioneering, economic analysis and investment justification that fully
complies with Ofwat’s, the EA’s and the DWI's methodologies and benefit
valuations.

Our enhancement programme has been built up from our detailed planning
activities and is captured in individual business cases. In parallel, our long-term
strategies, our customer research and stakeholder engagement have shaped and
informed the programme. The enhancement programme has been aligned and
optimised with our base investments throughout the process; both at the asset and
site level and at the strategic levels. More information on our planning, opfimisation
and governance, processes and procedures are presented in Chapter 7.6: Our
Investment Planning Approach. Yet further detail is laid out within appendix AFW 8 -
Our investment development process.



The following sections are grouped into our strategic theme areas, that align with our
Long-Term Delivery Strategy. At the end of each section, we list the relevant business
cases that make up the AMP8 investments for the theme. These business cases are
then included in full af the back of this document.

Capex AMP8 Opex AMP8 Totex AMPS8
Strategy (m) (m) (m)

Net Zero

WINEP

ES T S

SEMD

Figure 1 - PR24 enhancement expenditure breakdown, including accelerated and transitional funding



Net Zero

In April 2019, as part of our WaterUK Public Interest Commitment we established a
target to achieve net zero for operational emissions by 2030. In the same year,
Parliament passed legislation requiring that Government achieve both operational
and embedded territorial net zero emissions by 2050. Both of these commitments
align to the UK’s legal binding Net Zero target to reduce territorial emissions to Net
Zero by 2050.

Ofwat has also set a clear expectation for water companies to achieve substantial
greenhouse gas emission reductions. Companies should prioritise the elimination and
reduction of GHG emissions before the use of offsets, utilising the GHG management
hierarchy in doing so. Our customer research show that customers expect us to have
a green operation, by switching to renewables and electric vehicles.

We are fully committed to achieving these targets and have started the journey in
AMP7 with an expected 20% of our fleet convert to electric vehicles by 2025. Our
long-term ambition is to play our part in reducing carbon emissions by ensuring that
all of our operations are net zero five years ahead of the target, in 2045. We are also
committed to achieving the intermediate target of net zero operational emissions by
2030.

In order to achieve our ambition and targets we need to use a wide-variety of
techniques. Our initial focus is to reduce operational emissions, but in parallel we
have started our journey to better understand, quantify and design for lower
embedded carbon solutions. Many of these initiatives are included in our base
investments and cover energy sourcing; energy reduction; efficiency; leadership
and awareness etc.

Our enhancement investments go further and will enable further progress towards
our net zero emissions targets to be achieved. Our catchment and nature-based
schemes included in the WINEP invest to increase the sequestration of carbon. This is
discussed in a following section and our WINEP business cases.

The key component in reaching our net zero 2030 goal and delivering benefits which
confribute to our greenhouse gas performance commitment will be transitioning to
a fully electric liveried fleet. Currently, all vehicles owned and leased by Affinity
Water run on diesel or petrol. This tfransition has the potential to reduce out GHG
emissions by approximately 1,920 tonnes of CO2e per year.

The manufacture of diesel vehicles is being phased out, with a ban on new petrol
and diesel vans in the UK planned for 2030. However, there is an opportunity to act
sooner by implementing charging infrastructure now, and securing suitable electric
venhicles to reduce emissions sooner. This will also enable our business to be resilient
to any emerging risks associated with this phasing out.



Our objective is to build upon our transition to electric vehicles in AMP7, to
accelerate our approach and make all eligible vehicles electric by the end of
AMP8. This requires a completely new charging infrastructure to be installed at our
home and depot locations particularly for our fleet of vans. Our proposed
enhancement investment is to implement the charging infrastructure to enable the
accelerated adoption of electric vehicles and hence achieve reductions in
emissions earlier. All other investments, such as the vehicle costs are included in our
base investments.

Our AMP8 enhancement net zero investments are focussed on accelerating electric
vehicle adoption and therefore making significant long-term reductions in our
operational emissions. Our enhancement investments for AMP8 cover the following:

¢ Implementation of the charging infrastructure and associated software
required to operate the fleet

e Support for any changes to the ways of working for our operational teams
compared to current methods in order to minimise the negative impact on
productivity and to identify additional operational emission reductions

AMP8 Spend 2025-26 ‘ 2026-27 ‘ 2027-28 ‘ 2028-29 ‘ 2029-30 ‘ Total
Capex (Em)| 0.91 0.97 0.84 0.43 0.33 3.48
Opex (Em)| 0.08 0.13 0.18 0.19 0.24 0.82
Totex (Em)| 0.99 1.10 1.02 0.62 0.57 4.30
Drivers
100% Greenhouse gas reduction (net zero)
Benefits
Operational greenhouse gas emissions (water)
Economic Analysis
NPV Costs (£m) (2025-55) 7.2 NPV Benefits (£m)(2025-55) 11.0
NPV (£m) (2025-55) 3.8 Benefit / Cost Ratio 1.5
Six Capitals
q Social Financial F
Performance
Customers will be protected through the Performance Commitment target for
operational greenhouse gas emissions




There is an opportunity to invest in charging infrastructure at our sites and
employee’s homes to accelerate the adoption of electric vehicles, particularly our
vans. This will provide significant reductions in our operation emissions sooner and on
an on-going, long-term, basis.

Our economic analysis shows that the investment is strongly cost beneficial, with a
benefit / cost ratio of 1.5. Furthermore, the analysis shows that the sooner the
investment is made, the higher the benefits, which is logical. Our preferred solution
has been selected to implement the charging infrastructure as quickly as possible
following a period of learning in AMP 7.

The investment fully supports our long-term strategy and the achievement of the
Government and water sector targets for net zero. The move to electric vehicles is
supported by customers, who are keen that we start the process sooner rather than
later.

Our approach is designed to work with Government initiatives on charging, private
investments and technological improvements. The time is right to invest fo gain the

benefits, whilst managing the delivery risks. We will monitor the electric vehicle
environment and technological advances and adapt our approach as the
technology and legislation evolve over time.

Enhancement Criteria

Need for Enhancement Investment

Is there evidence that the proposed
enhancement investment is required? (includes
alignment agreed strategic planning framework
or environmental programme where relevant)

The investment aligns with the Government'’s,
Ofwat’'s and the water sector’s strategy and
targets for net zero

Is the scale and timing of the investment fully
justified, and for statutory deliverables is this
validated by appropriate sources (for example in
an agreed strategic planning framework) 2

The AMP8 investment is shown to be cost
beneficial and fimely fo maximise the benefits. The
implementation timescales have also been
balanced against the delivery risks. The time to
accelerate implementation is right in terms of the
need, political drivers, and maturity of technology

Does the proposed enhancement investment or
any part of it overlap with activities to be
delivered through base, and where applicable
does the company identify the scale of any
implicit allowance?

We will continue to invest in base to reduce
operational emissions and to better understand
how to reduce embedded carbon

Does the need and/or proposed enhancement
investment overlap or duplicate with activities
already funded at previous price reviews?e

This builds on and continues our fransition to
electric vehicles that we started in AMP7




Is the need clearly identified in the context of a
robust long-term delivery strategy within a defined
adaptive pathway?

We have developed an adaptive long-term
strategy for achieving our net zero targets, that is
based on this investment and the need to
accelerate the adoption of electric vehicles

Where appropriate, is there evidence that
customers support the need for investment
(including both the scale and timing)?

Customer generally support the reduction in
operational emissions and the fransition to electric
vehicles. They also support sooner rather than later
implementation

Is the investment driven by factors outside of
management control? Is it clear that steps been
taken to control costs and have potential cost
savings (e.g. spend to save) been accounted for?

Generally not, although we might need to adapt
our implementation approach to account for
legislative and technological changes

Best Option for Customers

Has the company considered an appropriate
range of options to meet the identified need?

We have considered a range of options and have
selected the fastest implementation when taking
info account deliverability. This will enable us to
maximise the benefits, whilst managing any
delivery risks associated with technological and
legislative changes

Has a robust cost—-benefit appraisal been
undertaken to select the proposed option?2 There
should be evidence that the proposed solution
represents best value for customers, communities
and the environment over the long term?2 Is third-
party technical assurance of the analysis
provided?

Our economic analysis approach has shown that
accelerated adoption of electric vehicles
provides the highest long-term benefits

Our analysis shows a strong, positive benefit / cost
ration of 1.5

Our economic analysis approach has been
assured by third-parties

In the best value analysis, has the company fully
considered the carbon impact (operational and
embedded), natural capital and other benefits
that the options can deliver? Has it relied on
robustly calculated and trackable benefits when
proposing a best value option over a least cost
onee¢

Our economic analysis approach has assessed the
carbon impacts, both operational and
embedded to determine the benefits of the
investment

Is the impact (incremental improvement) of the
proposed option on the identified need been
quantified, including the impact on performance
commitments where applicable?

Our economic assessment has considered the
impact on the operational greenhouse gas
emissions Performance Commitment arising from
the investments

Have the uncertainties relating to costs and
benefit delivery been explored and mitigated?
Have flexible, lower risk and modular solutions
been assessed — including where forecast option
utilisation will be low?

Many options have been considered and the
uncertainties in costs and benefits explored in our
preferred option selection, including sensitivity
analysis of the cost benefit assessment

Where appropriate, has the company secured
appropriate third-party funding (proportionate to
the third-party benefits) to deliver the project?

This is not applicable for this business case

Has the company appropriately considered the
scheme to be delivered as Direct Procurement for
Customers (DPC) where applicable?

This is not applicable for this business case

Where appropriate, have customer views
informed the selection of the proposed solution,
and have customers been provided sufficient
information (including alternatives and its

We have engaged with customers and
accounted for their views in our plans
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confribution to addressing the need) to have
informed views?

Cost Efficiency

Is it clear how the company has arrived at its
option costs? Is there supporting evidence on the
calculations and key assumptions used and why
these are appropriate?

Our costs for the charging units are based on
industry available costs from suppliers. These are
documented in supporting information to our
business case

Due to the immaturity of the market we consider
the accuracy to be medium

Is there evidence that the cost estimates are
efficient (for example using similar scheme outturn
data, industry and/or external cost
benchmarking)?

We will confinue to monitor tfechnology and
charging units costs to ensure efficiency as we
implement during AMP8

Does the company provide third-party assurance
for the robustness of the cost estimates?

Our costs have been developed with support from
consultants Mitie who we have collaborated with
to developed our EV strategy

Customer Protection

Are customers protected (via a price conftrol
deliverable or performance commitment) if the
investment is cancelled, delayed or reduced in
scope?

Customers are protected through the
Performance Commitment for operation
greenhouse gas emissions

Does the protection cover all the benefits
proposed to be delivered and funded (e.g.
primary and wider benefits)?

Yes

Does the company provide an explanation for
how third-party funding or delivery arrangements
will work for relevant investments, including how
customers are protected against third-party
funding risks?

This is not applicable for this business case

e FElectric Vehicles: Electric Vehicles.docx
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WINEP - Biodiversity

There are a number of statutory and non-statutory drivers that stipulate a need to
invest in restoring and improving the biodiversity of our land, operational sites and
the river catchments that we abstract from. For example, the Environment Act 2021
sets objectives to:

Halt the decline of species by 2030
Increase species abundance
Increase woodland cover

Protect the health of our rivers

The Government has stated that some of the key priorities for water companies for
PR24 is to maintain, restore, and enhance protected sites and priority habitats; and
provide a thriving natural environment with increased environmental value, clean
rivers and a sustainable ecosystem. As such, we are investing through PR24 under
the regulatory drivers under the Water Industry National Environment Programme
(WINEP), following the statutory and non-statutory expectations and level of
ambition set out in the Water Industry Strategic Environmental Requirements (WISER)
to address these challenges within our supply area.

In addition, Defra’s 25-Year Environment Plan and Plan for Water have ambitions to
protect and restore wildlife, fackle invasive and non-native species (INNS) and
provide opportunities to re-infroduce species that we have lost from our countryside.
There is also a focus on improving water environments for clean and plentiful water
and working with nature to provide resilience against drought and flood events.
Overall, there is a compelling need to invest in AMP8 and over the long-term in
improving the biodiversity of our land, sites and rivers in our supply area.

These drivers align with our environmental long-term delivery strategy to
progressively restore and improve the biodiversity and natural capital within our land
and across the water courses of our region, and to ensure sustainable water
resources. Implementing biodiversity restoration and improvements is now routinely
included as part of our base and enhanced investment planning and delivery
processes and will be implemented when we maintain our assets, build new assets,
and as we restore rivers and natural habitats as part of the WINEP. Biodiversity is a
core component of our day-to-day investment planning, our investment delivery
programmes, and our WINEP approach.

This enhancement investment addresses the WINEP requirement to identify
opportunities on company owned land where improvements could be made to
habitats and species listed in Section 41 Natural Environment and Rural Communities
Act (NERCA41), for pollinators, and to improve biosecurity to manage INNS both on
company owned sites and also working in partnership to address INNS in our
catchments and communities.



12

As part of this process, management options have been created for 83 company
sites which identify where improvements can be made to increase the quality or
number of NERC41 habitats. Fifty sites were audited to identify options for increasing
pollinator numbers and management options were created for these sites. The
management plans will be cross-referenced with operational constraints to finalise
the feasibility of the implementation actions. These measures were signed off by the
EA and NE in December 2021 and April 2022, with the agreement that these
management plans will be implemented in order of priority in AMP8. Alongside this
under the NERC driver through WINEP, we are also including a scheme to enhance
woodland and hedgerow habitat in our supply area. This will be achieved through
the planting of trees and whips and a programme of third-party land biodiversity
enhancement projects as part of our contribution to restoring natural functions of
water and wetland ecosystems on third party land working with catchment partners.

In addition, a programme of investigations and schemes to maintain and/or prevent
deterioration have been developed for Sites of Special Scientific Interest (SSSI) with
the potential to be impacted by our water supply activities.

Additionally, we have committed under the WINEP to investigate and develop a
funding mechanism by which support could be given to community projects and
aiming to improve biodiversity and support future Local Nature Recovery Strategies
(LNRS).

Walton Water Treatment Works has passive wedge wire screens that are designed to
prevent entrainment of a large number of species and life stages of fish in the water
abstracted at our River Thames intake. However, they do not meet the most recent
Best Achievable Eel Protection (BAEP) requirements. As no eels were entfrained in the
AMP6 entrainment monitoring study, an exemption notice was issued by the EA with
respect to the screening requirements of the Eels Regulations. The exemption has
validity until 31 December 2030 (Year 1 of AMP9). For this reason, in AMP8 there is a
need to undertake an options appraisal to determine the most cost- effective option
to replace the existing screens with alternatives that meet the BAEP. The EA have
requested that the option appraisal in AMP8 is carried out in conjunction with
confirmatory monitoring to support the conclusions of the AMPé6 study.

Affinity Water, Southeast Water and Thames Water have received a request from
the Environment Agency to include in their respective PR24 WINEP submissions a
funding contribution towards the EA led Lower Thames weir refurbishment and fish
passage improvement works. The EA have provided estimated costs for a number of
projects, but the preferred option and costs are yet to be finalised. The EA will fund
50% of project costs with the remaining 50% apportioned between water companies
based on their licensed abstraction rates.
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Our AMP8 WINEP Biodiversity enhancement investments have been developed
through consultation with a range of stakeholders. We have rigorously followed the
WINEP methodology to develop options and then select the best value option. As
we have developed our preferred solution, we have worked closely with the
Environment Agency (EA), Natural England (NE) and other stakeholders, including
catchment partnerships and Wildlife Trusts. We have also engaged with customers
who have showed a high degree of support for the proposed environmental
improvements. We have learnt from our previous biodiversity improvement projects
to design, cost and value our programme of work.

This process has identified a list of risks and issues relating to biodiversity and habitat
loss, invasive non-native species, the status of designated sites, protected species
priorities, pollinators, climate change impacts and land management pressures that
exist in the catchments in which we operate. As a result, our enhancement
investments for AMP8 will address the following areas:

¢ Implementation of habitat management plans on NERC41 sites identified
during AMP7 investigations.

e Implementation of pollinator strategy actions following the AMP7 pollinator
investigation.

e Implementation of biosecurity recommendations following the AMP7 audit of
all sites and their risk of spreading and receiving INNS.

¢ Implementation of a support scheme to work with local communities to
improve biodiversity in their local areq, following an investigation in AMP7.

¢ Implementation of partnership working to control INNS in the Mimram and
Cam catchments.

e Investigation into the effects of abstraction on a number of SSSIs.

¢ Implementation of a scheme to tackle new reports of INNS in the Affinity
Water supply area.

e Investigation into the possibility of water vole species reinfroduction in our
supply area.

e Contfinued monitoring of AMP7 projects to assess biodiversity benefits.

¢ Monitoring of water voles across and the supply area to assess what potential
mink control measures need to be implemented.

e Investigate wider catchment opportunities to implement biodiversity
improvements with partners and landowners.

¢ Co-funding of the EA’s Lower Thames weir refurbishment and fish passage
improvement works.

e Undertake an options appraisal into installation of replacement fish screens at
Walton WTW.
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AMP8 Spend 2025-26 ‘ 2026-27 ‘ 2027-28 ‘ 2028-29 ‘ 2029-30 ‘ Total
Capex (Em) 1.64 1.64 1.64 1.65 1.65 8.22
Opex (Em)| 0.45 0.45 0.45 0.45 0.46 226
Totex (Em)| 2.09 2.09 2.09 2.10 2.11 10.48
Drivers
69% Biodiversity and conservation
23% Invasive Non Native Species
5% Eels/fish passes
3% Eels/fish enfrainment screens
Benefits
Biodiversity (units per 100 km?2)
Economic Analysis
NPV Costs (£m) (2025-55) 10.1 NPV Benefits (£m)(2025-55) N/AO)
NPV (£m) (2025-55) N/AM | Benefit / Cost Ratio N/AM
Six Capitals
q Social Financial F

Performance

Customers will be protected through the Performance Commitment target for

biodiversity units

(M Benefits have not been quantified as per the Ofwat and WINEP methodologies.

This investment fully supports our statutory and regulatory requirements and non-
statutory drivers. It is part of a longer-term goal to improve the environment and
supports our stakeholders’ long-term ambitions. The programme will build the
foundations for additional future biodiversity improvements.

Our preferred, best value, option has been developed in full coordination with the
EA and our other stakeholders. It is the preferred option because it creates a
biodiversity programme that addresses the risks and issues across the company
supply area that were raised by stakeholders and offers the most benefits. When
reviewing the scale of benefits achieved through the delivery of the three options
compared with their costs, the best value option achieved the most benefit on a
qualitative basis.

The best value option is ambitious in that it considers all risks and issues raised and
aims to deliver at a scale that is above and beyond the minimum requirement. The
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cost of this option is lower than the alternative options because it offers a more
flexible delivery by implementing improvements on 55 company sites following the
AMP7 WINEP investigation in to NERC41 habitats, and 40 sites following AMP7
investigation into pollinator habitats. This means that sites can be delivered on a
priority basis with those achieving the most biodiversity net gain being delivered first

for greater benefits versus cost.

The best value option will be delivered following the principles of our Strategic
Direction Statement and associated environmental strategy. The prioritisation and
delivery of the programme will be developed with the relevant stakeholders and
alongside our sustainability reduction, and catchment and nature-based solutions
programmes to maximise wider environmental benefits.

Enhancement Criteria

Need for Enhancement Investment

Is there evidence that the proposed
enhancement investment is required? (includes
alignment agreed strategic planning framework
or environmental programme where relevant)

The investment addresses the statutory and
regulatory requirements and the non-statutory
drivers and expectations set out in the WISER. It is
supported by our key stakeholders and aligns with
their long-term ambitions

Is the scale and timing of the investment fully
justified, and for statutory deliverables is this
validated by appropriate sources (for example in
an agreed strategic planning framework) 2

The investment has been agreed for AMP8 with
the EA, NE, and other stakeholders to meet the
identified risks and issues.

Does the proposed enhancement investment or
any part of it overlap with activities to be
delivered through base, and where applicable
does the company identify the scale of any
implicit allowance?

There is separate investment within base and
enhancement to routinely restore and enhance
biodiversity as an when we invest on our assets.

Our WFD and Drinking Water Protected Area
scheme will also seek to improve biodiversity

This enhancement investment addresses the other
specific WINEP risks and issues identified with the
EA and other stakeholders.

Does the need and/or proposed enhancement
investment overlap or duplicate with activities
already funded at previous price reviews?e

No

Is the need clearly identified in the confext of a
robust long-term delivery strategy within a defined
adaptive pathway?2

This work supports our stakeholders’ long-term
strategies, our long-term environmental delivery
strategy, and the Environmental Plan

Options have been selected to ensure no regret
investments and to enable adaptive delivery
approach to be adopted

Where appropriate, is there evidence that
customers support the need for investment
(including both the scale and timing)?

We have found that customers support the need
to protect the environment for the future, and
environmental projects are seen as having
significant public and moral value.

Our recent research has shown that cost of living
concerns limit customers’ willingness fo invest in
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the environment. However, they support our
WINEP plans and the desire to go beyond
statutory requirements.

We have designed our programme to align with
our customers’ views.

Is the investment driven by factors outside of
management control? Is it clear that steps been
taken to control costs and have potential cost
savings (e.g. spend to save) been accounted for?

Yes, the Thames Fish passage project will be driven
and managed by the EA.

Best Option for Customers

Has the company considered an appropriate
range of options to meet the identified need?

A wide-range of options have been considered
and discussed and verified with our stakeholders
as per the WINEP methodology

Options have been considered by the EA for the
Thames fish Passage project

Has a robust cost—benefit appraisal been
undertaken to select the proposed option? There
should be evidence that the proposed solution
represents best value for customers, communities
and the environment over the long term? Is third-
party technical assurance of the analysis
provided?

We have not undertaken an economic
assessment as the WINEP and Ofwat
methodologies recommend NOT quantifying
biodiversity benefits.

We have conducted a detailed qualitative option
assessment using the WINEP methodology and in
consultation with our stakeholders.

In the best value analysis, has the company fully
considered the carbon impact (operational and
embedded), natural capital and other benefits
that the options can deliver? Has it relied on
robustly calculated and trackable benefits when
proposing a best value option over a least cost
one¢

We have considered the carbon and natural
capital impacts in our qualitative option
assessment.

Is the impact (incremental improvement) of the
proposed option on the identified need been
quantified, including the impact on performance
commitments where applicable?

We have estimated the quantity of biodiversity
units that will be delivered, but have not
quantified the monetary benefits as
recommended in the WINEP methodology.

Have the uncertainties relating to costs and
benefit delivery been explored and mitigated?
Have flexible, lower risk and modular solutions
been assessed — including where forecast option
utilisation will be low?

Many options have been considered and the
uncertainties in costs and benefits explored in our
preferred option selection.

There are potential uncertainties with the EA
Thames Fish Passage project.

Where appropriate, has the company secured
appropriate third-party funding (proportionate fo
the third-party benefits) to deliver the project?

We will work with catchment partners and
strategic partners e.g. HMWT to identify co-funding
and co-delivery opportunities and wider funding
mechanisms from external sources.

Has the company appropriately considered the
scheme to be delivered as Direct Procurement for
Customers (DPC) where applicable?

This is not applicable for this business case.

Where appropriate, have customer views
informed the selection of the proposed solution,
and have customers been provided sufficient
information (including alternatives and its
contribution to addressing the need) to have
informed views?e

We have engaged with customers and
accounted for their views in the design of the
programme.
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Cost Efficiency

Is it clear how the company has arrived at its
option costs? Is there supporting evidence on the
calculations and key assumptions used and why
these are appropriate?

The costs for each option have been calculated
using a combination of our unit cost model which
uses unit costs for biodiversity activities to build up
projects, and costs from previous known work and
schemes

Is there evidence that the cost estimates are
efficient (for example using similar scheme outturn
data, industry and/or external cost
benchmarking) 2

The costs derived for the options are based on the
AMPé6 and AMP7 costs and are deemed to be
accurate and efficient

The EA have developed cost estimates for the
Thames Fish Passage project

Does the company provide third-party assurance
for the robustness of the cost estimates?

We have used Atkins to carry out third-party
assurance of this business case and an assurance
report is available on request.

The EA have developed cost estimates for the
Thames Fish Passage project

Customer Protection

Are customers protected (via a price confrol
deliverable or performance commitment) if the
investment is cancelled, delayed or reduced in
scope?

Customers are protected through the
Performance Commitment for biodiversity

Does the protection cover all the benefits
proposed to be delivered and funded (e.g.
primary and wider benefits) 2

Yes

Does the company provide an explanation for
how third-party funding or delivery arrangements
will work for relevant investments, including how
customers are protected against third-party
funding riskse

Third-party funding is only applicable for the EA
Thames Fish Passage project.

Also we currently have partnership agreements
with Herts and Middlesex Wildlife Trust, White Cliffs
Counfryside Partnership and Essex Wildlife Trust
which includes the development of management
plans for a number of Affinity Water sites including
Hilfield Reservoir. The financial and reputational
benefits as well as the access to expertise and
local knowledge through these partnerships
should continue to be realised through their
sustained support.

e WINEP Biodiversity: WINEP Biodiversity.docx

e Thames Fish Passage Improvements: WINEP Thames Fish Passage

Improvements.docx

e Walton Fish Screens: WINEP Walton Fish Screens.docx
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WINEP - Drinking Water Protected Areas

The UK government environmental priorities, expectations and ambitions for PR24
are set out in the UK government’s strategic policy statement. The EA and NE have
set out these expectations in the Water Industry Strategic Environmental
Requirements (WISER), which describes the legal obligations, government targets
and statutory requirements that must be achieved in AMPS8. To support this, we have
developed a programme of catchment and nature-based solution (C&NBS)
measures for our drinking water protected areas (DrwWPA) with the objective of
prevent deterioration in water quality fo avoid an increase in the level of water
purification tfreatment and aim for a long-term improvement in water quality. As
such, we have set out our investment through PR24 under the WINEP and associated
drivers to address key water quality challenges.

In addition, Defra’s 25-Year Environment Plan and Plan for Water have ambitions to
improve water environments for clean and plentiful water and working with nature
to provide resilience against drought and flood events for which our DrWPA schemes
will seek to deliver wider environmental benefits. Overall, there is a compelling need
to invest in AMP8 and over the long-term in improving the natural capital of our
surface and groundwater DrWPA catchments.

These drivers align with our environmental long-term delivery strategy to
progressively restore and improve the biodiversity and natural capital within our land
and across the water courses of our region, and to ensure sustainable water
resources over the long-term.

We abstract circa 35% of our total potable water supply from four River Thames
abstractions in West London, within the Lower Thames and Wey DrWPA’s and
associated surface water safeguard zones (SGZ) that are impacted by diffuse and
point source pollution from agriculture and amenity land use.

The raw water quality abstracted is impacted by around 10,000km?2 of upstream
catchment in the Thames River Basin District for pesticides and other pollutants,
much of which is outside our supply area. We have already been delivering a
combined programme of pesticide investigations and catchment mitigation
schemes in partnership with Thames Water and South East Water through the
Thames Catchment Management Steering Group (TCMSG) since AMPS with each
company leading on schemes in identified high risk catchment areas.

The TCMSG has investigated and mitigated other ‘at risk’ pesticides including
metaldehyde throughout AMPé and AMP7. Further ‘at risk’ pesticides including
propyzamide and flufenacet pose a significant risk of breaching the pesticide DWS.

Additionally, our River Thames abstraction also experiences raw water deterioration
issues caused by nitrate and microbiological contaminants, such as
Cryptosporidium. The sources and pathways of these issues are similar to those for
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pesticides and any measures implemented have the potential to mitigate this risk
and deliver wider water quality benefits as well as measures that can deliver wider
environmental benefits such as biodiversity enhancements and carbon
sequestration.

We also have our group of groundwater sources with vulnerable geology, known as
our karst groundwater sources in Hertfordshire. These have been designated as
groundwater Safeguard Zones for pesticides and nitrate for which catchment
management schemes have been developed under our DFWPA programme. We
have been delivering catchment management schemes throughout AMPé and
AMP7, focused on metaldehyde, and have delivered investigations in AMP7 to
determine appropriate measures to address nitrate and wider ‘at risk’ pesticides
which will be addressed through schemes in AMPS.

We have rigorously followed the WINEP methodology to develop options and then
select the best value option using economic analysis. This process has identified a list
of risks and issues relating to pesticides and pollutants that exist in the Lower Thames
DrWPA and in the catchments for our karst groundwater sources and led to
development of a comprehensive set of options.

As we have developed our preferred solution, we have worked closely with the EA
and other stakeholders. We have engaged with customers who have showed a
high-degree of support for the proposed environmental improvements. We have
learnt from our previous river and catchment improvement projects to design, cost
and value our programme of work.

The resulting set of catchment schemes form a wider programme that we be jointly
delivered by Affinity Water, Thames Water and South East Water across the River
Thames — Cookham to Teddington safeguard zone (SgZ) and Wey SgZ. Each water
company leads on their catchment management activities and delivers schemes in
defined high-risk catchments identified through the combined programme of
pesticide monitoring carried out in AMPS5, AMPé and AMP7.

Of these defined high risk catchments, Affinity Water will lead on implementing
catchment and nature based solutions in the River Colne, River Wey and River
Loddon catchments. This will consist of a programme of pollution reduction schemes
and spatially targeted catchment and nature-based solutions (C&NBS) in identified
priority catchments with the aim of reducing pesticide and nutrient pollution in the
catchments to prevent deterioration of raw water quality. This will provide resilience
to our River Thames abstractions in the Lower Thames DrWPA.

Additionally, a similar a programme of pesticide reduction schemes and spatially
targeted catchment and nature-based solutions (C&NBS) in identified priority
catchments has been developed for pesticides and nitrate in the following SgZ's:
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e North Mymms
e [Essendon

o Tyttenhanger
e Roestock

e Bricket Wood
e Netherwild

e Eastbury

e Bermry Grove

AMP8 Spend 2025-26 ‘ 2026-27 ‘ 2027-28 ‘ 2028-29 ‘ 2029-30 ‘
Capex (Em)| 0.00 0.00 0.00 0.00 0.00 0.00
Opex (Em)| 0.4723 0.71 0.83 0.83 0.60 3.44
Totex (Em)| 0.47 0.71 0.83 0.83 0.60 3.44
3rd Party Funding 0.11 0.17 0.20 0.20 0.13 0.81
Drivers
100% Drinking Water Protected Areas
Benefits

Water Quality of Natural Water Bodies (km)

Sequested Carbon (tonnes COz¢e)

Air Quality Pollution Reduction (tonnes)

Economic Analysis

NPV Costs (£m) (2025-55) 3.9 NPV Benefits (£§m)(2025-55) 8.1
NPV (£m) (2025-55) 4.2 Benefit / Cost Ratio 2.1
Six Capitals

Performance

These projects will be monitored and tracked through a ‘Project Executive’ group
with the EA which will provide the overall governance on delivering these measures
in line with the WINEP. We will report annually against WINEP deliverables

The project is part of a longer-term goal to improve the environment of our local
river catchments, specifically the Dr-WPA Lower River Thames, Wey and groundwater
DrWPA SgZ catchments for our karst groundwater sources. It will deliver the statutory
and non-statutory drivers and will build the foundations for additional future
catchment improvements.
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The economic assessment of the different options for our catchment schemes has
shown that the preferred option is the best value option that can be confidently
delivered. Based upon our estimates, the preferred option offers NPV benefits of
£1.0m with a benefit cost ratio of 1.5. Conservative estimates of the benefits have
been made and the scheme has been assessed as cost beneficial in terms of river
water quality improvements and natural capital benefits, particularly for carbon
sequestration and air quality improvements.

Enhancement Criteria

Need for Enhancement Investment

Is there evidence that the proposed
enhancement investment is required? (includes
alignment agreed strategic planning framework
or environmental programme where relevant)

The investment addresses the statutory and non-
statutory requirements agreed as part of our PR24
WINEP. It is supported by our key stakeholders and
aligns with their long-term ambitions.

Is the scale and timing of the investment fully
justified, and for statutory deliverables is this
validated by appropriate sources (for example in
an agreed strategic planning framework) 2

The investment has been agreed for AMP8 with
the EA and other stakeholders fo meet the
identified risks and issues

Does the proposed enhancement investment or
any part of it overlap with activities to be
delivered through base, and where applicable
does the company identify the scale of any
implicit allowance?

No

Does the need and/or proposed enhancement
investment overlap or duplicate with activities
already funded at previous price reviews?

No

Is the need clearly identified in the context of a
robust long-term delivery strategy within a defined
adaptive pathway?

This work supports our stakeholders’ long-term
strategies, our long-term environmental delivery
strategy, and the 25yr Environmental Plan

Options have been selected to ensure no regret
investments and to enable adaptive delivery
approach to be adopted

Where appropriate, is there evidence that
customers support the need for investment
(including both the scale and fiming)?

We have found that customers support the need
to protect the environment for the future, and
environmental projects are seen as having
significant public and moral value.

Our recent research has shown that cost of living
concerns limit customers’ willingness to invest in
the environment. However, they support our
WINEP plans and the desire to go beyond
statutory requirements.

We have designed our programme to align with
our customers’ views.

Is the investment driven by factors outside of
management control? Is it clear that steps been
taken to control costs and have potential cost
savings (e.g. spend o save) been accounted for?

No
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Best Option for Customers

Has the company considered an appropriate
range of options to meet the identified need?

A wide-range of options have been considered
and discussed and verified with our stakeholders
as per the WINEP methodology.

Has a robust cost-benefit appraisal been
undertaken to select the proposed option?2 There
should be evidence that the proposed solution
represents best value for customers, communities
and the environment over the long term?2 Is third-
party technical assurance of the analysis
provided?

We have undertaken a detailed economic
assessment using the WINEP and Ofwat
methodologies and benefit valuations.

Our analysis has compared many options
including a preferred and least cost option.

Our economic analysis approach has been
assured by third-parties.

In the best value analysis, has the company fully
considered the carbon impact (operational and
embedded), natural capital and other benefits
that the options can deliver? Has it relied on
robustly calculated and trackable benefits when
proposing a best value option over a least cost
one¢

We have considered the sequestered carbon
impacts in our economic analysis and used these
to determine the preferred option

Other carbon and natural capital impacts have
been qualitatively assessed though the opftion
assessments.

Is the impact (incremental improvement) of the
proposed option on the identified need been
quantified, including the impact on performance
commitments where applicable?

We have consistently used the WINEP and Ofwat
benefit valuations and benefit measure estimate
methodologies in our economic analysis.

Have the uncertainties relating fo costs and
benefit delivery been explored and mitigated?
Have flexible, lower risk and modular solufions
been assessed — including where forecast option
utilisation will be low?

Many options have been considered and the
uncertainties in costs and benefits explored in our
preferred option selection and our sensitivity
analysis.

Our economic analysis approach has been

conservative by design to account for the
inherent uncertainties in the analysis.

We have used study results to support our benefit
estimates.

Where appropriate, has the company secured
appropriate third-party funding (proportionate fo
the third-party benefits) to deliver the project?

We will work with catchment partners and
neighbouring water companies through the
TCMSG to identify co-funding and co-delivery
opportunities and wider funding mechanisms from
external sources.

Has the company appropriately considered the
scheme to be delivered as Direct Procurement for
Customers (DPC) where applicable?

This is not applicable for this business case.

Where appropriate, have customer views
informed the selection of the proposed solution,
and have customers been provided sufficient
information (including alternatives and its
confribution to addressing the need) to have
informed views?2

We have engaged with customers and
accounted for their views in the design of the
programme.

Cost Efficiency

Is it clear how the company has arrived at its
option costs? Is there supporting evidence on the
calculations and key assumptions used and why
these are appropriate?

The costs for each option have been calculated
using a combination of our unit cost model which
uses unit costs for river restorations and natural
capital activities to build up projects, and costs
from previous known work and schemes.
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Is there evidence that the cost estimates are
efficient (for example using similar scheme outturn
data, industry and/or external cost
benchmarking) 2

The costs derived for the options are based on the
AMPé6 and AMP7 costs and are deemed to be
accurate and efficient.

Does the company provide third-party assurance
for the robustness of the cost estimates?

We have used Atkins to carry out third-party
assurance of this business case and an assurance
report is available on request.

Customer Protection

Are customers protected (via a price control
deliverable or performance commitment) if the
investment is cancelled, delayed or reduced in
scope?

Does the protection cover all the benefits
proposed to be delivered and funded (e.g.
primary and wider benefits) 2

There is no PCD due to investment below the
materiality threshold. Deliverables will be tracked and
assessed by EA through WINEP governance/project
executive board, and we will report against interim
milestones

Does the company provide an explanation for
how third-party funding or delivery arrangements
will work for relevant investments, including how
customers are protected against third-party
funding riskse

Yes, further details included in the supporting business
cases referenced below.

o WINEP: Lower Thames DrWPA Catchment Management: WINEP Lower
Thames DrWPA Catchment Management.docx

e WINEP: Karstic Groundwater Improvements: WINEP Karstic Groundwater
Sources Catchment Management.docx
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WINEP - Water Framework Directive

There are a large number of statutory and non-statutory drivers that stipulate a need
to invest in restoring and improving water bodies and the associated catchments to
meet objectives as set out in accordance with Water Environment (Water
Framework Directive) (England and Wales) Regulations 2017.

UK government environmental priorities, expectations and ambitions for PR24 are set
out in the WISER and describes the legal obligations, government targets and
statutory requirements that must be achieved in AMPS8. This includes actions to
protect and improve the hydrological regime of water bodies as a supporting
element for a water body to achieve good ecological statu As such, we are
required to invest through PR24 under the Water Framework Directive (WFD) and the
WINEP to address these challenges within our supply area.

In addition, Defra’s 25-Year Environment Plan and Plan for Water have ambitions to
improve water environments for clean and plentiful water and working with nature
to provide resilience against drought and flood events. Overall, there is a compelling
need to invest in AMP8 and over the long-term in improving the natural capital of
our land, sites and rivers in our supply area and ensure a sustainable supply of
drinking water for future generations whilst protecting the environment.

These drivers align with our environmental long-term delivery strategy to
progressively restore and improve the biodiversity and natural capital within our land
and across the chalk stream catchments of our region, and to ensure sustainable
water resources over the long-term. Our WINEP strategy is central to achieving our
ambitions of ending unsustainable abstraction from chalk groundwater sources and
deliver a net gain in natural capital. The strategy will contribute to returning and
maintaining water courses within our region to good ecological status, achieved
through a range of investments.

Our WINEP programme is closely aligned to our Water Resource Management Plan
(WRMP) which includes supply-demand measures to support delivery of the flow
component of WFD Good Ecological Status, replacing unsustainable chalk aquifer
abstraction with surface water sources from the west of our area.

We have rigorously followed the WINEP methodology to develop options and then
select the best value option using economic analysis. This process identified a list of
risks, issues and opportunities to improve the rivers and catchments within our region.
We have worked closely with a number of stakeholders to develop and assess a
comprehensive set of options that consider sustainable abstraction reductions, river



restoration, habitat enhancement and catchment initiatives to deliver a gain in
natural capital.

As we have developed our preferred solution, working closely with the EA, NE and
other stakeholders. We have engaged with customers who have showed a high-
degree of support for the proposed environmental improvements. We have learnt
from our previous river restoration and catchment improvement projects to design,
cost and value our programme of work.

The resulting set of schemes form a wider programme of river restoration,
catchment and nature-based solutions (C&NBS) that also integrates our
sustainability reductions in chalk stream catchments.. Our WINEP and WRMP
programmes are fully infegrated to provide long-term water supplies and
environmental and social benefits from reducing our dependence on chalk stream
abstractions.

The WINEP WFD investments for AMP8 include:

e A programme of sustainable abstraction reductions with ten sustainability
reduction schemes; four average deployable output (ADO) relocation
schemes; and nine no deterioration schemes;

e A programme of C&NBS incorporating river restoration and catchment
management initiatives for the Colne; Upper Lea; Dour and Little Stour; Cam
and Ivel catchments

e A flagship chalk stream catchment restoration scheme for the River Beane in
Hertfordshire to deliver the ambition of Defra’s Catchment Based Approach
chalk stream restoration strategy and implementation plan.

e A programme of water resource investigations (including abstraction impact
assessments) to plan for future enhancement requirements.

AMP8 Spend 2025-26 ‘ 2026-27 ‘ 2027-28 ‘ 2028-29 ‘ 2029-30 ‘

Capex (£Em) 18.74 25.00 31.23 25.00 25.00 124.97
Opex (£m) 1.65 3.14 4.20 4.16 3.93 17.08
Totex (£m) 20.39 28.14 35.43 29.16 28.93 142.05

:Ii:nz;:; 0.11 0.22 0.32 0.32 0.25 1.22
Drivers
100% Water Framework Directive
Benefits
Water Quality of Natural Water Bodies (km)
Sequestered Carbon (tonnes CO-2¢)
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Air Quality Pollution Reduction (tonnes)
Water Abstraction Reduction (Ml/d)

No deterioration licence capping (Ml/d)

ADO relocation volume (Ml/d)

Loss of Supply Capacity (MI/d)

Economic Analysis

NPV Costs (£m) (2025-55) 141.10) | NPV Benefits (£m)(2025-55) 140.2(
NPV (£m) (2025-55) -0.9M Benefit / Cost Ratio 1.0M
Six Capitals

Performance

We have designed a PCD to protect customers based upon the delivery of our
planned abstraction reductions: this will be based on the total volume of
deployable output in megalitres per day (Ml/d)

(M The water resources investigations have not been included in the economic
analysis as per the WINEP guidance

Our WINEP WFD programme is fully integrated with our WRMP to jointly ensure long-
term water supply, whilst sustainably reducing our chalk stream abstractions and
providing a wide-range of environmental and social benefits. Each element of this,
comprehensive set of investments has been optimised individually and as part of our
overall enhancement programme.

The WFD investments meet our environmental statutory and non-statutory obligations
drivers requirements, and it supports our statutory water resource drivers in the
WRMP. It builds upon our previous catchment management investments and studies
and continues to adapt our network and water resources for the long-term. Our
programme goes further and will provide river water and air quality improvements;
increased carbon sequestration; reduce groundwater abstractions; as well as
provide social and recreational benefits.

We have undertaken economic assessments for the different options for each of our
catchment schemes and sustainability reductions programme. In each case, we
have selected the preferred, best value option. The C&NBS schemes are strongly
cost beneficial showing the value of these investments. As such, we have increased
our investment in this area to maximise the benefits for customers whilst ensuring that
we can deliver within the AMP. A number of these schemes are already planned to
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extend within AMP9 and beyond to help ensure deliverability and affordability for

customers.

Our sustainable reduction programme is not shown to be cost beneficial when
considered in isolation. However, these investments should be considered in the
context of being able to integrate our WRMP and WINEP objectives and to support
our long-term strategy. Overall, the whole WFD programme is shown to be
marginally cost beneficial and its objectives are supported by our customers.

We have not considered the economics of the WR investigations programme as per
the EA's methodology and because the benefits cannot yet be quantified.
However, these investigations are important to ensure future enhancement
expenditure is targeted in areas where there will be most environmental benefit. All
of our economic analyses have used conservative estimates of the benefits.

Enhancement Criteria

Need for Enhancement Investment

Is there evidence that the proposed
enhancement investment is required? (includes
alignment agreed strategic planning framework
or environmental programme where relevant)

This investment addresses the statutory and
regulatory requirements and the non-statutory
drivers. It is supported by our key stakeholders and
aligns with their long-term ambitions.

Is the scale and timing of the investment fully
justified, and for statutory deliverables is this
validated by appropriate sources (for example in
an agreed strategic planning framework) 2

The investment has been agreed for AMP8 with
the EA and other stakeholders to meet the
identified risks, issues and opportunities.

Does the proposed enhancement investment or
any part of it overlap with activities to be
delivered through base, and where applicable
does the company identify the scale of any
implicit allowance?

No

Does the need and/or proposed enhancement
investment overlap or duplicate with activities
already funded at previous price reviews?

No

Is the need clearly identified in the context of a
robust long-term delivery strategy within a defined
adaptive pathway?

This work supports the WRMP Environmental
Destination Strategy and has a defined adaptive
pathway set out in our Long Term Delivery Strategy
(LTDS). Our WINEP and WRMP programmes are
integrated to meet our long-term strategy and
obligations.

Options have been selected to ensure no regret
investments and to enable adaptive delivery
approach to be adopted.

Where appropriate, is there evidence that
customers support the need for investment
(including both the scale and fiming)?

We have found that customers support the need
to protect the environment for the future, and
environmental projects are seen as having
significant public and moral value.




28

Our recent research has shown that cost of living
concerns limit customers’ willingness fo invest in
the environment. However, they support our
WINEP plans and the desire to go beyond
statutory requirements.

We have designed our programme to align with
our customers’ views.

Is the investment driven by factors outside of
management control? Is it clear that steps been
taken to control costs and have potential cost
savings (e.g. spend to save) been accounted for?

No

Best Option for Customers

Has the company considered an appropriate
range of options to meet the identified need?

A wide-range of options have been considered
and discussed and verified with our stakeholders
as per the WINEP methodology.

Has a robust cost—-benefit appraisal been
undertaken to select the proposed option?2 There
should be evidence that the proposed solution
represents best value for customers, communities
and the environment over the long term?2 Is third-
party technical assurance of the analysis
provided?

We have undertaken a detailed set of economic
assessments using the WINEP and Ofwat
methodologies and benefit valuations.

Our analysis has compared many options
including a preferred and least cost option.

Our economic analysis approach has been
assured by third-parties.

In the best value analysis, has the company fully
considered the carbon impact (operational and
embedded), natural capital and other benefits
that the options can deliver? Has it relied on
robustly calculated and trackable benefits when
proposing a best value option over a least cost
one¢

We have considered the sequestered carbon
impacts in our economic analysis and used these
to determine the preferred option.

Our operational and embedded carbon and
natural capital impacts have been quantitively
and qualitatively assessed though the option
assessments.

Is the impact (incremental improvement) of the
proposed option on the identified need been
quantified, including the impact on performance
commitments where applicable?

We have consistently used the WINEP and Ofwat
benefit valuations and benefit measure estimate
methodologies in our economic analysis.

Have the uncertainties relating to costs and
benefit delivery been explored and mitigated?
Have flexible, lower risk and modular solutions
been assessed — including where forecast option
utilisation will be low?

Many options have been considered and the
uncertainties in costs and benefits explored in our
preferred option selection and our sensitivity
analysis.

Our economic analysis approach has been
conservative by design to account for the
inherent uncertainties in the analysis.

We have used study results to support our benefit
estimates.

Where appropriate, has the company secured
appropriate third-party funding (proportionate to
the third-party benefits) to deliver the project?

We will work with catchment partners and
strategic partners e.g. HMWT to identify co-funding
and co-delivery opportunities and wider funding
mechanisms from external sources. Further details
are set out in the supporting business cases.

Has the company appropriately considered the
scheme to be delivered as Direct Procurement for
Customers (DPC) where applicable?

This is not applicable for this business case.
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Where appropriate, have customer views
informed the selection of the proposed solution,
and have customers been provided sufficient
information (including alternatives and its
contribution to addressing the need) to have
informed views?

We have engaged with customers and
accounted for their views in the design of the
programme.

Cost Efficiency

Is it clear how the company has arrived at its
option costs? Is there supporting evidence on the
calculations and key assumptions used and why
these are appropriate?

The costs for each option have been calculated
using a combination of our unit cost model which
uses unit costs for river restorations and catchment
management activities to build up projects, and
costs from previous known work and schemes.

For the sustainability reduction schemes we have
used a strategic level optioneering process
incorporating a number of different modelling
processes. Further details are included in the
supporting business case referenced below.

Is there evidence that the cost estimates are
efficient (for example using similar scheme outturn
data, industry and/or external cost
benchmarking) 2

The costs derived for the options are based on the
AMPé6 and AMP7 costs and are deemed to be
accurate and efficient

Does the company provide third-party assurance
for the robustness of the cost estimates?

We have used Atkins to carry out third-party
assurance of this business case and an assurance
report is available on request

Customer Protection

Are customers protected (via a price control
deliverable or performance commitment) if the
investment is cancelled, delayed or reduced in
scope?

We have designed a PCD to protect customers
based upon the delivery of our sustainability
reductions which forms the largest component of
investment under the Water Framework Directive.

Does the protection cover all the benefits
proposed to be delivered and funded (e.g.
primary and wider benefits) 2

Yes

Does the company provide an explanation for
how third-party funding or delivery arrangements
will work for relevant investments, including how
customers are protected against third-party
funding riskse

We will develop formal partnerships and
agreements with local catchment partnerships
which will include co-design, co-delivery and co-
funding objectives.

We will develop our own, and participate in,
catchment-tfrading of ecosystem services to
generate wider funding of non-statutory measures
such as the Landscape Enterprise Network.

We will work with landowners and land managers
through cluster groups to develop proposals to
generate funding through mechanisms such as
Landscape Recovery schemes
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WINEP: River Beane Catchment:; WINEP Beane Flagship Scheme.docx

WINEP: River Colne Catchment: WINEP Colne Catchment and River
Restoration.docx

WINEP: River Dour and Little Stour Catchment: WINEP Dour and Little Stour
Catchment and River Restoration.docx

WINEP: River Upper Lea Catchment: WINEP Upper Lea Catchment and River
Restoration.docx

WINEP: Rivers Ivel and Cam Catchments: WINEP Ivel and Cam Catchments
and River Restoration.docx

WINEP: Sustainability Reductions: WINEP Sustainability Reductions.docx
WINEP: Water Resource Investigations: WINEP Water Resource
Investigations.docx
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WRMP

At its core, our WRMP strategy ensures a resilient supply of water for customers over
the long-term. The WRMP process in the current cycle has seen a step change in
approach by taking a much more regional approach, facilitated by the regional
water resources planning groups. Aside from the basic ambition of the WRMPs to
balance supply and demand in the longer term, an implicit ambition in this round is
to work outside the traditional water company boundaries and where possible move
water around the country from places of surplus to areas in deficit.

As such, we are working with our neighbouring water companies on three major
strategic regional resource projects, namely: the South-East Strategic Reservoir
Option (SESRO); the Grand Union Canal (GUC), and the Thames to Affinity Transfer
(T2AT). These are being considered to be Direct Procurement for Customers
schemes, but require enabling and planning activities to be undertaken in AMPS8.

In order to support these fundamental changes in our strategic resources and our
ambition for WINEP sustainable abstraction reductions, we also need to start to
implement our Connect 2050 programme to strengthen our network to transfer
resources across our supply area. This programme of work will also simultaneously
provide added resilience against future climate change. The Connect 2050
programme to strengthen our resilience is presented in the following Resilience
section.

As well as these strategic resource options, we intend to double the level of meter
installations in the short-term and move to smart meters in the medium-term. For the
longer term, we have adopted the very ambitious target of achieving 110 I/h/d of
water use in a dry year, which will require major customer and societal change,
supported by Government legislation and policy.

We have undertaken extensive customer research to support the development of
our WRMP. We have found that our proposals to share water between regions are
positively regarded by customers. Customers have firmly established views on the
priority of transfer options. These are less favoured than both demand options and
supply options such as reservoirs, which customers feel bring added value to the
community. Largely, transfers via river or canal are preferred to pipeline options
because they are perceived by customers to have wider benefits and fewer
negative impacts. However, customers do have various concerns about transfers,
including cost, construction disruption, environmental impacts, energy use and lack
of benefits to local communities. Overall, customers support the provision of
additional water supplies, the transfer of water across the region and taking
measures to reduce demand and leakage. We have used our research to optimise
our programme against these views.



Our AMP8 investments for WRMP form a fully integrated and much longer
programme to evolve our water resources, strengthen our network; modernise our
metering, and make significant cultural changes on how our customers manage
their demand. Our enhancement investments for AMP8 cover the following areas:

e SESRO: Enablement of the major raw water storage reservoir in the upper
River Thames catchment, with shared resource use by Thames Water, Affinity
Water (via the T2AT) and Southern Water

e GUC: Enablement of the scheme to fransfer recycled effluent from Severn
Trent Water’'s Minworth STW to Affinity Water's Central Region via the Grand
Union Canal (GUC), with intermediate freatment and associated distribution
into the Affinity Water network. A new pipeline and existing canal will be
utilised to convey a source of raw water from Minworth STW (this is a separate
SRO project) to Affinity Water. In the southern section of the GUC, water will
be abstracted from the canal at Leighton Buzzard and treated utilising a
multiple barrier approach and final conditioning prior to distribution to our
customers

e T2AT: Enablement of the transfer of raw water from Thames Water to Affinity
Water's Central Region, with intermediate freatment and associated
distribution into the Affinity Water network

e Smart Metering: Install 397k household and non-household smart meters that
will allow us to reduce PCC, Business Demand and Leakage in AMPS8. This will
be followed by 546k and 543k smart meter installations in AMP? and AMP10
respectively.

e Connect 2050 (Part): Network transfer improvements from Egham to Harefield;
the Grove Park Link; to increase the DO at Egham, Chertsey & Walton; and
the Midway North BPS upgrade

e HS2 Non-SESRO: Schemes at Perivale and Cockfosters to enable future

transfer capabilities as a result of HS2
¢ Tappington South - Reinstatement of an existing, disused, groundwater source
within an existing licence group

AMP8 Spend 2025-26 ‘ 2026-27 ‘ 2027-28 ’ 2028-29 ’ 2029-30 ‘ Total
Capex (Em)| 51.51 43.58 57.29 52.86 39.25 244.49
Opex (Em)| 8.88 7.78 6.78 5.78 6.24 35.46
Totex (Em)| 60.39 51.36 64.07 58.64 45.49 279.95
Drivers
16% Strategic Regional Resource (Additional Driver)
55% Various Metering Drivers
27% Supply demand balance improvements delivering benefits

starting from 2031
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2% Supply-side improvements delivering benefits in 2025-30

Benefits

Leakage (Ml/d)

PCC (MI/d)

Business Demand (Ml/d)

Loss of Supply Capacity (Ml/d)
Capex and Opex Savings (£m)

Economic Analysis

NPV Costs (£m) (2025-55) 301.9 NPV Benefits (£m)(2025-55) 330.0M
NPV (£m) (2025-55) N/A0) | Benefit / Cost Ratio N/A(M
Six Capitals

Performance

Customers are protected by the leakage, PCC and business demand Performance
Commitments and PCDs for the other areas of investment. The PCDs cover the
number of smart meters installed and the additional capacity provided by our
Connect 2050 schemes

(M Benefits have not been quantified for the strategic regional resource investments
as the AMP8 investment is only a small part of the much longer-term investment. Our
Smart metering and Connect 2050 investments have had economic assessments
undertaken. These are reported in more detail in the respective business cases.

Overall, the WRMP investments integrate both the strategic regional water resource
solutions with our own investment programmes to reduce our river abstractions; to
enhance our catchments; and increase the resilience of our network against
climate change impacts.

Our WRMP has been developed with key stakeholders and with extensive customer
engagement. Our plans and requirements have been integrated into a regional
resource strategy. As such, it has been subject to extensive review and challenge
and optimised at various levels. It covers a wide range of different solutions that
when integrated optimise the benefits to customers over the long-term. It integrates
with our WINEP and supports our improvements in resilience. More fundamentally, it
builds the foundations for a radical long-term strategy for water resources across the
whole region.

The regional strategic resource projects are subject to their own economic
assessments and will be challenged and reviewed through the on-going Gates.
These are all considered for delivery by DPC.
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We have undertaken economic assessments of the Smart Metering and Connect
2050 investments. Both of these show positive benefit / cost ratios of 1.6 and 1.2

respectively.

Enhancement Criteria

Need for Enhancement Investment

Is there evidence that the proposed
enhancement investment is required? (includes
alignment agreed strategic planning framework
or environmental programme where relevant)

The investment addresses the statutory and
regulatory requirements and the non-statutory
drivers. It is supported by our key stakeholders and
customers, and aligns with their long-term
ambitions

Is the scale and timing of the investment fully
justified, and for statutory deliverables is this
validated by appropriate sources (for example in
an agreed strategic planning framework) 2

The investment is required to enable the longer-
term regional strategic investments to be
delivered as planned. Each stage of the
investment is managed through the Gate process

Does the proposed enhancement investment or
any part of it overlap with activities to be
delivered through base, and where applicable
does the company identify the scale of any
implicit allowance?

Following the OFWAT guidance, any jolbs we were
going to do regardless of Smart Metering will be in
Base. l.e., replacements of damaged meters or
installations of AMR meters outside our smart
network will be in Base. In those cases, only the
technology uplift will be in Enhancement.

Does the need and/or proposed enhancement
investment overlap or duplicate with activities
already funded at previous price reviews?

No

Is the need clearly identified in the context of a
robust long-term delivery strategy within a defined
adaptive pathway?

This investment is fully integrated into our WRMP
and forms part of a much wider and long-term
strategy for the provision of water resources across
the wider region

Where appropriate, is there evidence that
customers support the need for investment
(including both the scale and timing)?

There is extensive support from customers for the
strategy and the schemes and solutions. We have
consulted with customers and stakeholders to
inform and shape our WRMP

Is the investment driven by factors outside of
management control? Is it clear that steps been
taken to control costs and have potential cost
savings (e.g. spend to save) been accounted for?

The maijor strategic resource schemes are being
developed in partnership with our neighbouring
water companies. The investment process is
dictated by the gated process overseen by RAPID

Best Option for Customers

Has the company considered an appropriate
range of options to meet the identified need?

A wide range of options have been considered
and discussed and verified with our stakeholders
as per the WRMP methodology

Has a robust cost—-benefit appraisal been
undertaken to select the proposed option?2 There
should be evidence that the proposed solution
represents best value for customers, communities
and the environment over the long term? Is third-
party technical assurance of the analysis
provided?

The major strategic resource schemes are subject
to individual economic assessments as part of the
regional and partnership solutions

We have undertaken a detailed economic
assessment using the Ofwat methodologies and
benefit valuations for smart meters and Connect
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2050. Our analysis has compared many options
including a preferred and least cost option
Our economic analysis approach has been
assured by third-parties

In the best value analysis, has the company fully
considered the carbon impact (operational and
embedded), natural capital and other benefits
that the options can deliver? Has it relied on
robustly calculated and trackable benefits when
proposing a best value option over a least cost
onee¢

Other carbon and natural capital impacts have
been qualitatively assessed though the option
assessments

Is the impact (incremental improvement) of the
proposed option on the identified need been
quantified, including the impact on performance
commitments where applicable?

We have consistently used the Ofwat benefit
valuations and benefit measure estimate
methodologies in our economic analysis for smart
meters and Connect 2050

Have the uncertainties relating to costs and
benefit delivery been explored and mitigated?
Have flexible, lower risk and modular solutions
been assessed — including where forecast option
utilisation will be low?

Many options have been considered and the
uncertainties in costs and benefits explored in our
preferred option selection and our sensitivity
analysis

Our economic analysis approach has been
conservative by design to account for the
inherent uncertainties in the analysis

Where appropriate, has the company secured
appropriate third-party funding (proportionate fo
the third-party benefits) to deliver the project?

We have worked closely with the relevant third
parties to agree funding requirements

Has the company appropriately considered the
scheme to be delivered as Direct Procurement for
Customers (DPC) where applicable?

Yes, DPC is being considered for the SESRO, GUC
and T2AT projects

Where appropriate, have customer views
informed the selection of the proposed solution,
and have customers been provided sufficient
information (including alternatives and its
contribution to addressing the need) to have
informed views?2

We have extensively engaged with customers and
accounted for their views in the design of the
programme

Cost Efficiency

Is it clear how the company has arrived at its
option costs? Is there supporting evidence on the
calculations and key assumptions used and why
these are appropriate?

The costs for the major schemes have been
developed from the bottom-up and with unit cost
curves in co-ordination with the relevant water
companies

For smart meters, our costs are built up from a wide
range of Affinity Water and wider industry
experience of previous meter install programmes

Connect 2050 costs are based on our unit costs
and previous cost information

Is there evidence that the cost estimates are
efficient (for example using similar scheme outturn
data, industry and/or external cost
benchmarking)?

The majority of costs derived for the options are
based on the AMPé and AMP7 costs and are
deemed to be accurate and efficient. Please see
the Costing & Investment Portfolio Optimisation
appendix for more information

Does the company provide third-party assurance
for the robustness of the cost estimates?

For Smart Metering, Stantec and PA consulting
have initially provided 2 stages of assurance. Since
then, we have made some changes and the
business case has been reviewed by Baringa.
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Customer Protection

Are customers protected (via a price control
deliverable or performance commitment) if the
investment is cancelled, delayed or reduced in
scope?

Customers are protected by the Gates for the
maijor strategic resource schemes

For our smart meter programme, Performance
Commitments (Leakage, PCC and Business
Demand) cover the majority of the investment,
and we propose to add a PCD based upon the
number of smart meters installed for added
protection.

For Connect 2050 we propose to use a PCD based
on the supply capacity provided by the schemes

We have designed a PCD to protect customers
based upon the delivery of Tappington South and
HS2 Non-SESRO, these are not covered under the
RAPID gate process.

Does the protection cover all the benefits
proposed to be delivered and funded (e.g.
primary and wider benefits) 2

Yes

Does the company provide an explanation for
how third-party funding or delivery arrangements
will work for relevant investments, including how
customers are protected against third-party
funding riskse

Our WRMP business cases include clear
descriptions of how SRO scheme costs are
allocated between WRSE companies and where
funding is expected through DPC. Protections for
customers will be through PCDs for all WRMP
investments excluding SROs going through existing
RAPID process, protecting customers through the
conftrolled gated process.

e  WRMP - SESRO: South East Strategic Reservoir Option.docx

e WRMP - GUC: Grand Union Canal.docx

e  WRMP —T2AT: Thames to Affinity Transfer.docx

e  WRMP - Smart Metering: Smart Metering.docx

e Connect 2050: Connect 2050

e  WRMP - Tappington South: Tappington South LRMC.docx

e WRMP — H2S Non-SESRO: HS2 Non-SESRO Perivale.docx and HS2 Non-SESRO

Cockfosters.docx
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Resilience

Our long-term strategy is to ensure that our network and treatment facilities are
resilient to a range of external risks including the impacts of climate change,
pandemics, third-party activities etc. A first step in this process is to ensure that our
asset health is sufficient to continue to operate and deliver service to customers. As
such, we have developed a base investment programme to continue to maintain
and improve the health of our existing assets. As part of this we have started to fully
adopt Ofwat’s Operational Resilience Framework and incorporate the principles
and methods into our asset and corporate planning processes. We have already
improved our asset health reporting, data capture and analysis, and we intend o
make further significant improvements in this area in the future to improve how we
identify and prioritise our future investments for resilience.

We started base programmes of work to maintain the resilience of our assets, which
continue to mitigate against the risks that we currently face. This works will continue
through AMP8 and beyond as part of our long-term strategy.

Our enhancement investments for resilience will go further and focus on protecting
against the emerging climate change and third-party impacts on our ability to
supply water. This covers four key areas: increasing our ability to transfer water
supplies across the region (Connect 2050); identifying and addressing the weakest
areas of our network (Single Points of Failure); taking measures to increase the life of
our network assets (Water Network Resilience to Climate Change - Network
Calming); and protecting our key treatment works from flooding events (Flood
Resilience). In each of these areas, we continue to invest in our base resilience
programmes, but we have now been able to identify the emerging risks and where
and how best we can enhance our assets for the future. Strengthening in these
areas all support our long-term resilience delivery strategy and, in particular, our
climate change pathway. The investments also align and integrate with our WRMP,
WINEP and SEMD strategies.

Customers have told us that the provision of safe, secure, supply of water is a high
priority for them. When considering resilience in this context, customers generally
focus on reducing bursts and leakage. Bursts can have a significant impact on
customer satisfaction as they can lead to disruption, traffic congestion and pollution.
Reducing leakage is consistently mentioned in any engagement that we do, and
always features in the upper quartile of priorities. As such, there is strong support for
investing to address resilience issues, particularly by proactively reducing bursts and
leakage through network calming initiatives such as pressure optimisation and real-
time monitoring.



Our enhancement investments for resilience in AMP8 focuses on addressing the
impacts of climate change. Our investments are continuations of our long-term
programmes of work to contfinuously strengthen the network and freatment assets.
These are:

e Water Network Resilience to Climate Change (Network Calming): A
programme of initiatives including implementing: smart valves for all DMA
boundary valves; permanent frunk main transient monitoring; and pressure
management optimisation

¢ Single Points of Failure (SPOF): Undertake a programme of work to identify,
prioritise and resolve the most critical single points of failure

¢ Flood Resilience: A programme of works to review and evaluate flood
protection measures and to implement physical protection on our above
ground assets such as: repositioning electrical distribution cabinets; raising the
headworks of boreholes; sealing of ducts into buildings & chambers; installing
flood covers over ventilation louvres; drainage improvement works; installing
flood protection doors; procuring flood vehicles; and fraining

e Connect 2050 (part): To provide additional cells at the Hadham Mills (20 Ml)
and the Hills (10 MI) service reservoirs. Our Connect 2050 resilience
programme forms part of our wider Connect 2050 programme that also
infegrates with our WRMP and WINEP programmes
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AMP8 Spend 2025-26 ‘ 2026-27 ‘ 2027-28 ‘ 2028-29 ‘ 2029-30 ‘ Total
Capex (Em)| 3.68 4.69 6.92 7.74 5.63 28.66
Opex (Em)| 0.00 0.00 0.02 0.01 0.02 0.05
Totex (Em)| 3.68 4.69 6.94 7.75 5.65 28.71
Drivers
100% Resilience
Benefits
Leakage (MI/d)
Water Supply Interruptions (property mins)
Mains Repairs (number)
Loss of Supply Capacity (Ml/d)
Loss of Production Capacity (Ml/d)
Climate Change Interruptions (mins)
Economic Analysis
NPV Costs (£m) (2025-55) 24.7 NPV Benefits (£m)(2025-55) 35.5
NPV (£m) (2025-55) 10.8 Benefit / Cost Ratio 1.4
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Six Capitals

Performance

Customers are protected by the leakage, water supply interruptions and main
repairs Performance Commitments and PCDs for the other areas of investment. The
PCDs cover number of properties protected by single point of failure removal and
the additional capacity provided by our Connect 2050 and Flood Resilience
schemes.

Customers have indicated support for investing in resilience particularly in reducing
bursts and leakage. However, our programme has to be affordable and deliverable
and we, therefore, need to focus on the areas that provide the highest benefits to
customers first. We need to be confident that our investments are no regrets and
that we only invest at a rate that matches the increasing risk.

Estimating the risks and how best to mitigate these is complex. We have, therefore,
undertaken economic assessments in each area to select the best value solutions
and optimise the level of investment in AMP8. Our economic analysis builds upon our
Risk and Value workshops that undertake in-depth assessments to better understand
the resilience risks and how best, and when, to mitigate these.

We have separately assessed and optimised each of the four areas of investment:
Connect 2050; SPOF; Water Network Resilience to Climate Change (Network
Calming) and Flood Resilience. In each case, we have selected the best value
option, which has generally also been the least cost option. In most areas, it is shown
to better to invest less and focus on the highest risk areas first, and then invest more
in later AMPs when our understanding has improved. We have found that all of our
preferred options are cost beneficial, particularly the network calming programme
which shows a very strong cost benefit. We have considered options to increase the
investment levels, but, although these are also cost beneficial, the uncertainties and
level of benefits are not shown to be as attractive for customers.

We appreciate that it is difficult to forecast climate change and other risks and so
our approach and investment has been conservative. We believe that the best way
to mitigate against these risks is with an on-going long-term programme of work that
focuses on the more immediate and highest risk areas and learns and adapts over
time.
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Enhancement Criteria

Need for Enhancement Investment

Is there evidence that the proposed
enhancement investment is required? (includes
alignment agreed strategic planning framework
or environmental programme where relevant)

We are seeing more and more impacts of the
changing climate on our ability to deliver service

Our long-term delivery strategies and core
pathways forecast a clear need to address the
impacts of climate change

Is the scale and timing of the investment fully
justified, and for statutory deliverables is this
validated by appropriate sources (for example in
an agreed strategic planning framework) 2

Our AMP8 investments are a continuation of our
long-term strategies and programme of works

We have considered many options and used our
Risk and Value and economic assessments fo
opfimise the timing and levels of investment
against the risks that we face

Does the proposed enhancement investment or
any part of it overlap with activities to be
delivered through base, and where applicable
does the company identify the scale of any
implicit allowance?

We are investing across our asset base to improve
our asset health and hence the net resilience of
our network and tfreatment assets

Our enhancement investments only relate to
mitigating against future climate change impacts

Does the need and/or proposed enhancement
investment overlap or duplicate with activities
already funded at previous price reviews?

No

Is the need clearly identified in the context of a
robust long-term delivery strategy within a defined
adaptive pathway?

This work supports our long-term resilience strategy,
and the core, climate change pathway in
particular

Options have been selected to ensure no regret
investments and to enable adaptive delivery
approach to be adopted

Where appropriate, is there evidence that
customers support the need for investment
(including both the scale and fiming)?

Customers support investing in resilience to ensure
future water supply. Their focus is generally to
reduce leakage and bursts to achieve this

We have designed our programme to align with
our customers’ views

Is the investment driven by factors outside of
management control? Is it clear that steps been
taken to control costs and have potential cost
savings (e.g. spend to save) been accounted for?

Yes, all resilience investment is targeted to address
externally driven risk from climate change,
flooding or third party damage. Our Green Book
approach ensures accurate NPV calculation with
in period spend to save accounted for within base
costs.

Best Option for Customers

Has the company considered an appropriate
range of options to meet the identified need?

Yes. A wide-range of options have been
considered and optimised to determine best level
of investment within the AMP

Has a robust cost-benefit appraisal been
undertaken to select the proposed option?2 There
should be evidence that the proposed solution
represents best value for customers, communities
and the environment over the long term? Is third-

Yes.

We have undertaken a detailed economic
assessment using the Ofwat methodologies and
benefit valuations
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party technical assurance of the analysis
provided?

Our analysis has compared many options
including a preferred and least cost optfion using
our risk and value processes

Our economic analysis approach has been
assured by third-parties

In the best value analysis, has the company fully
considered the carbon impact (operational and
embedded), natural capital and other benefits
that the options can deliver? Has it relied on
robustly calculated and trackable benefits when
proposing a best value option over a least cost
onee¢

Operational and embedded carbon and natural
capital impacts have been qualitatively assessed
though the option assessments

Is the impact (incremental improvement) of the
proposed option on the identified need been
quantified, including the impact on performance
commitments where applicable?

We have consistently used the Ofwat benefit
valuations and benefit measure estimate
methodologies in our economic analysis

Have the uncertainties relating fo costs and
benefit delivery been explored and mitigated?
Have flexible, lower risk and modular solufions
been assessed — including where forecast option
utilisation will be low?

Many options have been considered and the
uncertainties in costs and benefits explored in our
preferred option selection and our sensitivity
analysis

Our economic analysis approach has been

conservative by design to account for the
inherent uncertainties in the analysis

Where appropriate, has the company secured
appropriate third-party funding (proportionate fo
the third-party benefits) to deliver the project?

This is not applicable for this business case

Has the company appropriately considered the
scheme to be delivered as Direct Procurement for
Customers (DPC) where applicable?

Connect 2050 (in its entirety, not just the resilience
component) has been robustly assessed for DPC
(in combination with our sustainability reductions
programme fto achieve the programme scalability
threshold). It has been found noft to be suitable
(please see the DPC appendix)

Where appropriate, have customer views
informed the selection of the proposed solution,
and have customers been provided sufficient
information (including alternatives and its
contribution to addressing the need) to have
informed views?2

We have engaged with customers and
accounted for their views in the design of the
programme

Cost Efficiency

Is it clear how the company has arrived at its
option costs? Is there supporting evidence on the
calculations and key assumptions used and why
these are appropriate?

The costs for the schemes have been developed
from the bottom-up and with unit cost curves

Is there evidence that the cost estimates are
efficient (for example using similar scheme outturn
data, industry and/or external cost
benchmarking) 2

The costs derived for the options are based on the
AMPé6 and AMP7 costs and are deemed to be
accurate and efficient. Please see the Costing &
Investment Portfolio Optimisation appendix

Does the company provide third-party assurance
for the robustness of the cost estimates?

Please see the Costing & Investment Portfolio
Optimisation appendix
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Customer Protection

Are customers protected (via a price control
deliverable or performance commitment) if the
investment is cancelled, delayed or reduced in
scope?

Customers are protected through the leakage,
mains repairs and interruptions to supply
Performance Commitments

We have also designed a PCD fo protect
customers based upon the additional number of
properties protected against climate change risks
as well as flooding risks o sites.

Does the protection cover all the benefits
proposed to be delivered and funded (e.g.
primary and wider benefits)?

Yes

Does the company provide an explanation for
how third-party funding or delivery arrangements
will work for relevant investments, including how
customers are protected against third-party
funding risks?

This is not applicable for this business case

o Water Network Resilience to Climate Change: Water Network Resilience to

Climate Change.docx

e Flood Resilience: Flood Resilience.docx

¢ Single Points of Failure: Resilience Single Points Of Failure.docx

e Connect 2050: Connect 2050.docx
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SEMD

The Water Industry Act of 1991 requires Water Undertakers to maintain essential
services at all times. Section 208 of the Act gives the Secretary of State the authority
to issue both general and specific directions to Water Undertakers in the interests of
national security and resilience.

The DWI's Security and Emergency Measures (Water and Sewerage Undertakers)
Direction (SEMD, 2022) is the principle general Direction issued under Section 208 of
The Water Industry Act. Water Undertakers are legally obliged “to have regard” to
any guidance, procedures, requirements, and policies relating to civil emergencies
and national security that are notified to them by the Secretary of State.

The Direction requires UK Water Companies to make plans for the provision of
potable water and national security. The recent SEMD requires a some significant
changes to be made, with more stringent requirements for water supply during
emergencies and cyber security measures.

We have found that our customers do not automatically identify resilience as an
area of high concern especially when relating external factors, such as climate
change, to the impact of delivering a secure supply of water. They generally think of
bursts or leakage when they think about resilient supplies. They do, however, expect
that we plan ahead and mitigate the risks that will impact on water supply.

Our policy and on-going ambition is to ensure that all of our sites, people, processes
and suppliers remain resilient and compliant with the SEMD requirements. As such,
we will continue to invest and comply with the SEMD requirements, and any future
changes that are made, and by accounting for population growth and climate
change. Our strategy is to ensure that customers always have access to alternative
water during incidents and emergencies; mitigating vulnerabilities on our sites; and
enhancing both our physical and cyber security measures as threats evolve and
change.

The need for investment is to ensure continued compliance and enhancement with
the SEMD Direction. Each of the three key areas: emergency planning, physical
security and cyber security have undertaken in-depth assessments against the
respective SEMD requirements following the respective methodologies. Detailed risk
assessments have been undertaken and followed up with our Risk and Value
workshops. Options and solutions have then been identified and costed for
economic assessment. Many of the requirements are statutory, albeit risk-based,
which gives us some limited flexibility on how best to invest.
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We have used our risk assessments and economic analysis to identify the best value
options to meet our statutory obligations.

Our enhancement investments for AMP8 are summarised as:

¢ Emergency Planning: provision of four water tankers; a new storage area for
bottled water; a new lorry to fransport bottled water; three mobile power
generators; satellite communications and the associated enabling works

¢ Physical and Personnel Security: Security upgrades at the newly designated
CNi sites |

e Cyber Security: Improve the resilience and security of the systems that support
the essential services. The improvement is necessary to mature the overall
security confrols and to meet stringent regulatory requirements for Critical
National Infrastructure (CNI) company and an Operator of Essential Services

Additional details of the investment activities are presented in the respective
business cases.

AMP8 Spend 2025-26 ‘ 2026-27 ‘ 2027-28 ‘ 2028-29 ‘ 2029-30 ‘ Total
Capex (Em)| 2.50 1.82 1.73 1.38 1.40 8.83
Opex (Em)| 0.12 0.29 0.70 0.70 0.77 2.58
Totex (Em)| 2.62 2.11 2.43 2.08 2.17 11.41
Drivers
60% Security - SEMD
40% Security - Cyber
Benefits

Health and Safety (incidents)
Capex and Opex Savings (£m)

Economic Analysis

NPV Costs (£m) (2025-55) 9.7 NPV Benefits (£m)(2025-55) 14.1
NPV (£m) (2025-55) 4.4 Benefit / Cost Ratio 1.5
Six Capitals

Performance

Due to the low materiality of total costs and associated bill impact, we do not
propose a PCD for customer protection, however all SEMD investments will be
subject to significant regulatory scrutiny by the DWI who support our SEMD
investments.
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Compliance with the SEMD is a statutory requirement and our enhancement
investment has been targeted to meet this objective. Our economic analysis
approach has shown that our investments are cost beneficial and customers have
indicated that mitigating against extreme risks to water supply is expected from us.

We are currently required to supply a minimum of 10 litres per person per day to
20,000 people i.e. 200,000 litres of water based on a worst case scenario. However,
from the start of AMP8, all companies must base their plans for alternative water on
their local context and population, having regard to national reasonable worst-case
scenarios. As a minimum, companies should plan to provide alternative water for
1.5% of their domestic population. This increases our reasonable worst case to
520,000 litres. We have demonstrated recently during the December '22 freeze/thaw
that we were just able to supply the 200,000 litres of alternative water. As such, we
need to invest to become compliant with the new requirement.

Security threats are dynamic by nature, as the threat vector changes and evolves
over fime, existing physical and electronic measures must be capable of meeting
new or increased threat levels identified during actual incidents. or upon the
guidance issued by the UK Government Security Services so that necessary levels of
protection are maintained at all times. Two of our sites have been designated as CNI
sites and require investment to comply with the SEMD requirements.

Whilst risks from unauthorised access to Critical National Infrastructure, water supply
process, storage and distribution elements, have been suitably mitigated by our
previous investments, our on-going site security risk assessments and repeated
incidents has identified a number of vulnerabilities requiring further investment in
physical and personnel security measures. These risks will be addressed as part of our
base investments.

Critical infrastructure companies like Affinity Water face persistent and increasingly
sophisticated destructive cyber campaigns that threaten services, and ultimately
our customers’ data and privacy. We are seeing an increase in attacks by a well-
resourced threat actor with the potential to cause physical damage to industrial
control systems, and in this case, to water treatment facilities, leading to disruption to
water supply, longer recovery period and cost. In essence, our risks are increasing
and we need to invest to protect against these risks.
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Enhancement Criteria

Need for Enhancement Investment

Is there evidence that the proposed
enhancement investment is required? (includes
alignment agreed strategic planning framework
or environmental programme where relevant)

The investment addresses the statutory and
regulatory requirements and the non-staftutory
drivers. It is supported by our key stakeholders and
aligns with their long-term ambitions

Is the scale and timing of the investment fully
justified, and for statutory deliverables is this
validated by appropriate sources (for example in
an agreed strategic planning framework) 2

The investment is required in AMP8 to address the
new SEMD obligations

Does the proposed enhancement investment or
any part of it overlap with activities to be
delivered through base, and where applicable
does the company identify the scale of any
implicit allowance?

We are investing in base to contfinue fo strengthen
our physical and personnel security, cyber security
and emergency planning

Our enhancement investments are required to
meet the new obligations

Does the need and/or proposed enhancement
investment overlap or duplicate with activities
already funded at previous price reviews?

No

Is the need clearly identified in the context of a
robust long-term delivery strategy within a defined
adaptive pathway?

This work supports our ambition to continue to fully
comply with the SEMD requirements and to ensure
security of supply to customers against extreme
events

Where appropriate, is there evidence that
customers support the need for investment
(including both the scale and timing)?

We have found that customers expect us to plan
and mitigate against extreme events to ensure
secure water supplies, albeit their focus is
generally related to resolving leakage and bursts

Is the investment driven by factors outside of
management control? Is it clear that steps been
taken to control costs and have potential cost
savings (e.g. spend to save) been accounted for?

No

Best Option for Customers

Has the company considered an appropriate
range of options to meet the identified need?

A wide-range of options have been identified and
considered through our Risk and Value
assessments

Has a robust cost—-benefit appraisal been
undertaken to select the proposed option?2 There
should be evidence that the proposed solution
represents best value for customers, communities
and the environment over the long term? Is third-
party technical assurance of the analysis
provided?

We have undertaken a detailed economic
assessment using the Ofwat methodology. We
have used industry standard (ONS) benefit
valuations for health and safety benefits

Our analysis has compared many options
including a preferred and least cost option

Our economic analysis approach has been
assured by third-parties

In the best value analysis, has the company fully
considered the carbon impact (operational and
embedded), natural capital and other benefits
that the options can deliver? Has it relied on
robustly calculated and trackable benefits when

We have qualitatively assessed the carbon
impacts in our Risk and Value assessments and
used these to inform our options
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proposing a best value option over a least cost
one?¢

Is the impact (incremental improvement) of the
proposed option on the identified need been
quantified, including the impact on performance
commitments where applicable?

The main objective and impact is fo ensure
compliance. We have also estimated the impact
of the investments on the risks

Have the uncertainties relating to costs and
benefit delivery been explored and mitigated?
Have flexible, lower risk and modular solutions
been assessed — including where forecast option
ufilisation will be low?e

Many options have been considered and the
uncertainties in costs and benefits explored in our
preferred option selection and our sensitivity
analysis

Our economic analysis approach has been

conservative by design to account for the
inherent uncertainties in the analysis

Where appropriate, has the company secured
appropriate third-party funding (proportionate to
the third-party benefits) to deliver the project?

This is not applicable for this business case

Has the company appropriately considered the
scheme to be delivered as Direct Procurement for
Customers (DPC) where applicable?

This is not applicable for this business case

Where appropriate, have customer views
informed the selection of the proposed solution,
and have customers been provided sufficient
information (including alternatives and its
contribution to addressing the need) to have
informed views?

We have engaged with customers and
accounted for their views in the design of the
programme

Cost Efficiency

Is it clear how the company has arrived at its
option costs? Is there supporting evidence on the
calculations and key assumptions used and why
these are appropriate?

The cost numbers used fo formulate the proposal
have been taken from current cost of services,
using data taken from procurement, existing
contracts and research

Therefore the confidence rating in the costs is mid
fo high

Is there evidence that the cost estimates are
efficient (for example using similar scheme outturn
data, industry and/or external cost
benchmarking)?

The costs derived for the options are based on the
AMPé6 and AMP7 costs and are deemed to be
accurate and efficient. Please see the Costing &
Investment Portfolio Optimisation appendix

Does the company provide third-party assurance
for the robustness of the cost estimates?

Please see the Costing & Investment Portfolio
Optimisation appendix

Customer Protection

Are customers protected (via a price conftrol
deliverable or performance commitment) if the
investment is cancelled, delayed or reduced in
scope?

Does the protection cover all the benefits
proposed to be delivered and funded (e.g.
primary and wider benefits)?

SEMD is covered by DWI obligation, in addition it
does not meet the materiality threshold. This
encompassed all outputs and outcomes of the
investments.

Does the company provide an explanation for
how third-party funding or delivery arrangements
will work for relevant investments, including how

This is not applicable for this business case
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customers are protected against third-party
funding risks?

Supporting Business Cases

¢ SEMD Emergency Planning: Emergency Planning.docx
e SEMD Physical and Personnel Security: Physical and Personnel Security.docx
e SEMD Cyber Security: Cyber Security.docx
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Raw Water Deterioration

Our customers and other stakeholders expect us to continue to actively manage
any deterioration in raw water quality. Our long-term strategy supports this and
aligns with the objectives of our WRMP and environmental programmes. As such, we
will continue to invest to manage water quality at source through our WINEP, by
strengthening our network, and also by upgrading the treatment facilities at our
water treatment works where they are at risk. Our ambition is to continue to
safeguard our industry leading water quality performance and to reduce the risk of
inferruptions to supply, resulting from water quality issues, over the long-term.

The Drinking Water Inspectorate (DWI) has issued Section 28(4) Notices which require
the improvement of the treatment levels at the Egham and Iver WTWs to protect
against Cryptosporidium outbreaks, at Broome, Kingsdown, and Stansted for nitrate
reduction, and at Holywell for PFAS removal. These form statutory requirements that
could result in enforcement proceedings under Section 18 of the Water Industry Act
1991 if not addressed in AMP8. We received letters of support from the DWI at the
end of August covering all the remaining water quality schemes and have sent draft
Noftices to the DWI at the end of September for their approval.

Some of the groundwater aquifers that we abstract from have been found to have
multiple Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS) compounds present.
This is usually the result of diffuse or point-source pollution events which took place in
the past, although may also be related to on-going activities. In January 2021, the
DWI published their revised guidance for the parameters PFAS and PFOA. This
guidance reduced the value for wholesomeness (effectively the Permitted
Concentration Value, PCV) for PFOS from 1 ug/l to 0.1 pug/l and for PFOA from 5 ug/I
to 0.1 ug/l. In July 2022, the wholesomeness value was extended to 45 other PFAS (IL
03/22). As aresult, we have reviewed our risk assessments across all sources and
drinking water supplies and identified the following sites require risk mitigation
measures: Wheathampstead, Blackford, Bowring & Baldock Road, and Holywell.
Anglian Water have also carried out a similar review and have identified that
Ardleigh WTW, an asset of shared ownership (50:50) between Anglian Water and
Affinity Water, is also at risk and requires investment.

The concentration of nitrate is increasing in the raw water abstracted at our
Kingsdown, Broome and Stansted WTWs. This has already resulted in sites having to
be turned off during periods of high nitrate levels. Our modelling indicates that this
issue will not begin to decrease for many years to come. The Stortford supply area,
that is supplied by Stansted WTW, has a low resilience, due to its limited storage and
the configuration of the network. Although, there is a provision in the WINEP for some
catchment management schemes in this area for AMP8, the benefit from these
schemes will only be realised in the long-term and will not reduce the amount of
nitfrate already present in the soil layers from historic agricultural use.
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It is critical that investment is made in AMP8 at all of the affected sites to safeguard
the supply-demand balance, protect and improve service levels to consumers, and
to reduce the risk of unplanned outages, low pressure and interruptions to supply.

We have also considered going beyond the statutory requirements. Our qualitative
customer research sessions indicated that customers generally preferred avoiding
deteriorated service levels compared to making aesthetic water quality
improvements. Household customers only modestly valued aesthetic improvements.
Overall, our respondents felt that Affinity Water's services are good value for money
and were generally safisfied with levels of services that they receive for water
quality. There is no great desire for us to invest in improving aesthetic water quality.

The DWI Notices require Affinity Water to address the deterioration in raw water
quality, and make investments in AMP8 to maintain wholesome water. In addition,
many of these schemes have been approved for accelerated funding. The
programme consists of a range of different solutions that include:

e Iver WIW: A validated UV irradiation system for the inactivation of
Cryptosporidium oocysts (delivery AMP7); optimisation of the clarification
process; additional rapid gravity filters to treat full output; covers for the GAC
filters; and the upgrade of the wastewater freatment plant to improve water
recirculating to the head of the works

e Egham WTW: A validated UV irradiation system for the inactivation of
Cryptosporidium oocysts (delivery AMP7); optimisation of the clarification
process; upgrade of the RGF process; and the upgrade of the wastewater
treatment plant to improve water recirculating to the head of the works

e PFAS Schemes: Works at Baldock Road and Bowring, Blackford, Holywell and
Wheathampstead, and our share of Ardleigh with Anglian Water.

¢ Nitrate Schemes: Works to provide ion-exchange treatment at Kingsdown
and Broome WTWs and installation of a new frunk main and additional
boosters to provide extra resilience for the Stortford area.

AMP8 Spend 2025-26 ‘ 2026-27 ‘ 2027-28 ‘ 2028-29 ‘ 2029-30 ‘ Total
Capex (Em)| 28.82 32.05 19.83 8.95 0.00 89.65
Opex (Em)| 0.20 0.29 0.81 1.37 1.50 4.17
Totex (Em)| 29.02 32.34 20.64 10.32 1.50 93.82
Drivers
100% Addressing raw water quality deterioration (grey solutions)
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Benefits

Loss of Production Capacity (Ml/d)
Compliance Risk Index (score)
Capex and Opex Savings (£m)

Economic Analysis

NPV Costs (£m) (2025-55) 104.6 NPV Benefits (£m)(2025-55) 226.4
NPV (£m) (2025-55) 121.8 Benefit / Cost Ratio 22
Six Capitals

Performance

We have designed PCDs to protect customers based upon the additional
production capacity at our sites: Iver & Egham; PFAS sites; and Nitrate sites

Our investment programme to manage raw water deterioration is required to
address the statutory requirements and the DWI Notices. It is required to be
completed within AMP8, and six of the schemes have accelerated funding to
achieve the outputs as early as practically possible.

The DWI and customers support the investments, which align with our long-term
strategic intent to continue to provide high-quality water supplies to customers. Our
research shows that customers inherently trust us to manage water quality risks and
make decisions about technology selection. They also have a strong expectation for
us to meet our regulatory obligations at all fimes. They do not support investments in
making aesthetic water quality improvements.

We have developed a wide-range of options, which have been through our Risk
and Value workshops. The set of selected options have then been subjected to
economic assessments to determine the cost benefits and to select the preferred
options. All of our schemes have been shown to be cost beneficial and most are
strongly cost beneficial. The nitrates schemes are less cost beneficial because the
unit cost of treatment is higher than for Cryptfosporidium and PFAS treatment
facilities. In essence, these schemes provide security of supply, which is highly
beneficial to customers. They are statutory requirements and failure to invest would
result in fines and the need to undertake the work anyway but at higher cost.
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Enhancement Criteria

Need for Enhancement Investment

Is there evidence that the proposed
enhancement investment is required? (includes
alignment agreed strategic planning framework
or environmental programme where relevant)

Strong evidence has been provided for the water
quality risk change. The investment addresses the
statutory and regulatory requirements. It is
supported by our key stakeholders and aligns with
their long-term ambitions

Is the scale and timing of the investment fully
justified, and for statutory deliverables is this
validated by appropriate sources (for example in
an agreed strategic planning framework) 2

The investment has been agreed for AMP8 with
the DWI and other stakeholders fo meet the
identified risks and issues

Does the proposed enhancement investment or
any part of it overlap with activities to be
delivered through base, and where applicable
does the company identify the scale of any
implicit allowance?

No

Does the need and/or proposed enhancement
investment overlap or duplicate with activities
already funded at previous price reviews?e

No

Is the need clearly identified in the confext of a
robust long-term delivery strategy within a defined
adaptive pathway?2

This work supports our stakeholders’ long-term
strategies, and our long-term strategy to confinue
to provide wholesome water fo customers

Our investments are required to be completed in
AMP8 to meet our obligations

Where appropriate, is there evidence that
customers support the need for investment
(including both the scale and timing)?

We have found that customers support the need
to proactively manage water quality risks and
issues and to comply with our statutory obligations.
They trust us to select the best water quality
freatment solutions

We also tested customers’ preferences for
improving aesthetic water quality and found that
customers were generally content with the current
levels of service and had a preference for
maintaining bills at current levels

We have designed our programme to align with
our customers’ views

Is the investment driven by factors outside of
management control? Is it clear that steps been
taken to control costs and have potential cost
savings (e.g. spend to save) been accounted for?

Investment is needed to address the DWI notices.
However, the planning and design of the schemes
has been under our control, albeit with
consultation with the DWI

Best Option for Customers

Has the company considered an appropriate
range of options to meet the identified need?

A wide-range of options have been considered
with detailed planning, Risk and Value workshops
and with economic assessments. Our options and
solutions have been discussed and verified with
our stakeholders
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Has a robust cost—-benefit appraisal been
undertaken to select the proposed option?2 There
should be evidence that the proposed solution
represents best value for customers, communities
and the environment over the long term?2 Is third-
party technical assurance of the analysis
provided?

We have undertaken detailed economic
assessments for each scheme using Ofwat
methodologies and benefit valuations

Our analysis has compared many options
including a preferred and least cost option

Our economic analysis approach has been
assured by third-parties

In the best value analysis, has the company fully
considered the carbon impact (operational and
embedded), natural capital and other benefits
that the options can deliver? Has it relied on
robustly calculated and trackable benefits when
proposing a best value option over a least cost
one¢

We have considered the operational embedded
carbon and natural capital impacts in our
assessments to select our preferred options

Is the impact (incremental improvement) of the
proposed option on the identified need been
quantified, including the impact on performance
commitments where applicable?

We have consistently used the Ofwat benefit
valuations and benefit measure estimate
methodologies in our economic analysis

Have the uncertainties relating fo costs and
benefit delivery been explored and mitigated?
Have flexible, lower risk and modular solutions
been assessed — including where forecast option
utilisation will be low?2

Many options have been considered and the
uncertainties in costs and benefits explored in our
preferred option selection and our sensitivity
analysis

Our economic analysis approach has been
conservative by design to account for the
inherent uncertainties in the analysis

We have used study results to support our benefit
estimates

Where appropriate, has the company secured
appropriate third-party funding (proportionate to
the third-party benefits) to deliver the project?

This is not applicable for this business case

Has the company appropriately considered the
scheme to be delivered as Direct Procurement for
Customers (DPC) where applicable?

This is not applicable for this business case

Where appropriate, have customer views
informed the selection of the proposed solution,
and have customers been provided sufficient
information (including alternatives and its
contribution to addressing the need) to have
informed views?

We have engaged with customers and
accounted for their views in the design of the
programme

Cost Efficiency

Is it clear how the company has arrived at its
option costs? Is there supporting evidence on the
calculations and key assumptions used and why
these are appropriate?

The costs for each option have been developed
through detailed planning and by using a
combination of our unit cost models and costs
from previous known work and schemes

Is there evidence that the cost estimates are
efficient (for example using similar scheme outturn
data, industry and/or external cost
benchmarking)?

The costs derived for the options are based on the
AMPé6 and AMP7 costs and are deemed to be
accurate and efficient. Please see the Costing &
Investment Portfolio Optimisation appendix for
more information

Does the company provide third-party assurance
for the robustness of the cost estimates?

The cost estimates have been validated using
consultant cost models, checked internally and all
cases subject to external review. Please see the
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Costing & Investment Portfolio Optimisation
appendix for more information

Customer Protection

Are customers protected (via a price control
deliverable or performance commitment) if the
investment is cancelled, delayed or reduced in
scope?

Customers will be protected through a PCD for this
project, which will be aligned with the
requirements set out by the DWI in the Section
28(4) Notice. The PCD will be based on the
production capacity that will be protected by our
enhanced freatment facilities and network
improvements

Does the protection cover all the benefits
proposed to be delivered and funded (e.g.
primary and wider benefits) 2

Yes

Does the company provide an explanation for
how third-party funding or delivery arrangements
will work for relevant investments, including how
customers are protected against third-party
funding riskse

Third party funding not applicable

e |ver Surface Works: Iver Surface Works DWI.docx

e Egham Surface Works: Egham Surface Works DWI.docx

e PFAS Sites: Raw Water Deterioration PFAS Sites.docx

e PFAS - Ardleigh: Raw Water Deterioration PFAS Ardleigh.docx

e Nitrates Sites: Raw Water Deterioration Nitrates Sites.docx




55

Lead Replacement

The presence of concentrations of lead in drinking water is a known health issue.
World Health Organisation (WHO) and European Food Safety Authority (EFSA) agree
that there is no safe lower limit of lead that should be in water supplies. Health
effects are varied but most are acutely felt by small children (including unborn
babies) as exposure to low-level lead concentrations are known to inhibit brain
development. In adults it may impair kidney, heart and circulatory health. Adverse
health effects from ingestion of drinking water which contains even very small
amounts of lead, cannot be ruled out. This evidence has driven the first step in what
will be a continuous decrease over time in the regulatory limit in the lead water
quality standard, from 10 ug/I to 5 ug/l'in the current recast of the EU Drinking Water
Directive.

We have engaged with our customers to assess their level of support for lead
replacement. Out of the five key investment areas tested with customers (reducing
abstraction and environmental restoration, carbon net zero, improving resilience,
lead replacement, and hard water) lead replacement ranked as the highest priority
in a representative study. Just over half of respondents were aware that there are
lead pipes in the Affinity area and most of those had either checked for them or had
them removed. 48% of participants in the study opted for the highest possible level
of investment when allocating spend to the different investment areas

The current permissible lead limit is 10pg/l. The DWI would like to see this reduced to 5
ng/l by 2050, essentially achieving “lead free” drinking water supply. This would
require large-scale lead pipe replacements. Defra does not yet support this target.
In fact, in February 2022, Defra set its strategic priorities for Ofwat for the next five-
year period, which stated that investment should focus on frialling different
approaches to reducing exposure to lead and removing lead pipes.

In the short-term, we will continue to deliver high-quality drinking water through our
base activities and we will continue to invest to achieve the 10 pg/l target. However,
our ambition for removing lead pipes aims to go well beyond this, supporting our
ambition to exceed customers’ expectations for drinking water. Our lead strategy
ambition is to strive towards a ‘lead free society’ and to end orthophosphate dosing.
We believe that the health benefits will ultfimately be shown to be worth the
investment.

In the short-term, we must firstly better understand how best to replace the lead
pipes and the benefits of doing so. Key elements of the frials will be to reduce the
unit costs of pipe replacement; how best to target the replacements; and how to
work with the community. The results from the trials will inform the debate as to
whether the targets should be changed or not and if so when.
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In the longer term, we aim to remove all lead supply and communication pipes from
customer properties in our eleven highest risk zones by 2050. We will combine this
with continuing to replace supply and communications pipes at any property where
lead is found at levels higher than 5ug/l and any property where the customer has
replaced their own lead supply pipe.

Our AMP8 lead strategy has been informed by activity from AMPé and AMP7 and
taken info account the differing regulatory views and approaches. It follows Defra’s
short-term approach. It also supports our long-term delivery strategy and DWI's
longer-term target.

Our base investment will continue to target and replace properties with lead levels
above 10ug/l. Our enhancement investments for AMP8 cover the following areas:

e To offer properties suffering a lead sample failure of 5ug/I or above a free
communications and supply pipe renewal to the compliance point. We
estimate that this will result in 1,000 properties being replaced over AMP8

e Undertake small scale innovation trials, aligned to the wider Ofwat approach,
seeking fto drive unit cost reductions and targeted approach on the more
difficult properties

AMP8 Spend 2025-26 ‘ 2026-27 ‘ 2027-28 ‘ 2028-29 ‘ 2029-30 ‘ Total
Capex (Em)| 0.41 0.81 1.00 0.99 0.79 4.00
Opex (Em)| 0.00 0.00 0.00 0.00 0.00 0.00
Totex (Em)| 0.41 0.81 1.00 0.99 0.79 4.00
Drivers
56% Lead communication pipes replaced or relined
22% External lead supply pipes replaced or relined
22% Internal lead supply pipes replaced or relined
Benefits

Lead Health Improvements (properties)

Economic Analysis

NPV Costs (£m) (2025-55) 3.2 NPV Benefits (£m)(2025-55) 3.5
NPV (£m) (2025-55) 0.3 Benefit / Cost Ratio 1.1
Six Capitals




57

Performance

We have designed a PCD to protect customers based upon the delivery of the
number of properties where we replace lead supply and communication pipes
within the AMP

We have a strong long-term ambition to remove lead pipes from our customers,
which aligns to WHO and DWI perspectives, and is the right thing to do for society.
However, Defrais clear that the time is not right to invest heavily in pipe
replacements as the benefits are not clear and customers do not show great desire
to tackle the problem at the moment.

Our own economic assessment shows that the health benefits are currently marginal
for both supply pipe replacements, and supply and communication pipe
replacements. However, we expect that future technical developments in pipe
replacements, research into health impacts, and societal awareness is likely to
change the cost benefits over time. Our trials should also help with how we can best
target our investments to those at highest risk and hence realise higher benefits. It
therefore makes sense to adopt the conservative approach, as proposed by Defra,
and undertake trials for AMPS8.

We are, and will contfinue to be, an active contributor to the Industry Lead Steering
Group. As part of this, we will continue to lead the Innovation Working Group that
looks for new and innovative approaches to delivering lead activity into the future.
Our current approach with active trials renewing communications and supply pipes
is already considered to be one of the leading delivery approaches. We intend to
build upon this in AMP8.

Our long-term delivery strategy builds upon this, and aims to increase investment
levels as and when the time is right to do so. Overall, this approach provides a
coherent approach to the challenge of lead in the short, medium and long-term
that aligns with our customers’ and stakeholders’ views. It utilises an adaptive
pathway approach with low regrets, whilst being ambitious over the longer-term.

Enhancement Criteria

Need for Enhancement Investment

Is there evidence that the proposed The investment aligns with Defra’s stated
enhancement investment is required? (includes approach for AMP8, and supports DWI's and
alignment agreed strategic planning framework | WHO's longer term objectives

or environmental programme where relevant)
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Is the scale and timing of the investment fully
justified, and for statutory deliverables is this
validated by appropriate sources (for example in
an agreed strategic planning framework) 2

The AMP8 investment is appropriate to meet
Defra’s requirements and aligns with customers’
preferences

Does the proposed enhancement investment or
any part of it overlap with activities to be
delivered through base, and where applicable
does the company identify the scale of any
implicit allowance?

We will continue to invest in base to meet the
statutory requirements. Our enhancement
investment is separate and positions for future
changes in requirements and aligns with Defra’s
stated strategy

Does the need and/or proposed enhancement
investment overlap or duplicate with activities
already funded at previous price reviews?

This builds on and continues our development and
understanding in how best to tackle lead pipe
replacements

Is the need clearly identified in the context of a
robust long-term delivery strategy within a defined
adaptive pathway?

Defra has clearly stated the short-term
requirements and DWI and WHO have set out
longer term objectives

Where appropriate, is there evidence that
customers support the need for investment
(including both the scale and timing)?

Customer understanding and interest is relatively
low, with generally a low-level of support for
investment. Our AMP8 investment aligns with this

Is the investment driven by factors outside of
management control? Is it clear that steps been
taken to control costs and have potential cost
savings (e.g. spend to save) been accounted for?

No

Best Option for Customers

Has the company considered an appropriate
range of options to meet the identified need?

A wide-range of options have been considered
and economic analysis has been used to justify
the preferred approach

Has a robust cost-benefit appraisal been
undertaken to select the proposed option?2 There
should be evidence that the proposed solution
represents best value for customers, communities
and the environment over the long term?2 Is third-
party technical assurance of the analysis
provided?

Our economic analysis approach has shown that
lead pipe replacements are currently marginally
cost beneficial. There are many uncertainties in
the analysis. Our approach is to better understand
the economics and reduce costs and to adjust
future investment levels if and when they become
more cost beneficial

Our economic analysis approach has been
assured by third-parties

In the best value analysis, has the company fully
considered the carbon impact (operational and
embedded), natural capital and other benefits
that the options can deliver? Has it relied on
robustly calculated and frackable benefits when
proposing a best value option over a least cost
one?¢

We have undertaken analysis of the impacts on
embedded carbon and natural capital. The
selection of our preferred option is not dependent
upon the relative carbon and natural capital
benefits

Is the impact (incremental improvement) of the
proposed option on the identified need been
quantified, including the impact on performance
commitments where applicable?

Our economic assessment has considered the
health benefits arising from the investments

Have the uncertainties relating fo costs and
benefit delivery been explored and mitigated?
Have flexible, lower risk and modular solufions
been assessed — including where forecast option
utilisation will be low?

Many options have been considered and the
uncertainties in costs and benefits explored in our
preferred option selection

Our economic analysis approach has been
conservative by design to account for the
inherent uncertainties in the analysis
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Where appropriate, has the company secured
appropriate third-party funding (proportionate to
the third-party benefits) to deliver the project?

This is not applicable for this business case

Has the company appropriately considered the
scheme to be delivered as Direct Procurement for
Customers (DPC) where applicable?

This is not applicable for this business case

Where appropriate, have customer views
informed the selection of the proposed solution,
and have customers been provided sufficient
information (including alternatives and its
contribution to addressing the need) to have
informed views?

We have engaged with customers and
accounted for their views in our plans

Cost Efficiency

Is it clear how the company has arrived at its
option costs? Is there supporting evidence on the
calculations and key assumptions used and why
these are appropriate?

The majority of the cost forecasting for pipe
renewal activities is based on either AMPé or
AMP7 actual delivery data. Costs are evidence
based and so a high confidence grade would be
considered for the data

Is there evidence that the cost estimates are
efficient (for example using similar scheme outturn
data, industry and/or external cost
benchmarking) 2

The costs derived for the options are based on the
AMP6 and AMP7 costs. the disparate nature of the
sites where activity is required limits our ability to
drive efficiencies. Our trials in AMP8 will seek to find
economies of scale from using street programmes
and having a secondary purpose whilst
undertaking the work

Does the company provide third-party assurance
for the robustness of the cost estimates?

Please see the Costing & Investment Portfolio
Optimisation appendix for more information

Customer Protection

Are customers protected (via a price control
deliverable or performance commitment) if the
investment is cancelled, delayed or reduced in
scope?

There is no protection for Lead as it does not meet
materiality or aggregation requirements.

Does the protection cover all the benefits
proposed to be delivered and funded (e.g.
primary and wider benefits) 2

There is no protection for Lead as it does not meet
materiality or aggregation requirements.

Does the company provide an explanation for
how third-party funding or delivery arrangements
will work for relevant investments, including how
customers are protected against third-party
funding riskse

This is not applicable for this business case

e Lead Programme: Lead Programme.docx
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Full Business Cases

062-90
091-145
0146-165
0166-177
0178-237
0238-298
0299-375
0376-448
0449-514
0515-582
0583-647
0648-726
0727-773
0774-808
0809-846
0847-885
0886-927
0928-990
0991-1000
p1001-1011

Electric Vehicles

WINEP:
WINEP:
WINEP:
WINEP:
WINEP:
WINEP:
WINEP:
WINEP:
WINEP:
WINEP:
WINEP:
WINEP:
WRMP:
WRMP:
WRMP:
WRMP:

Biodiversity

Thames Fish Passage Improvements
Walton Fish Screens

Lower Thames Dr'WPA Catchment Management
Karstic Groundwater Improvements
River Beane Catchment

River Colne Catchment

River Dour and Little Stour Catchment
River Upper Lea Catchment

Rivers Ivel and Cam Catchments
Sustainability Reductions

Water Resource Investigations

South East Strategic Reservoir Option
Gand Union Canal

Thames to Affinity Transfer

Smart Metering

Connect 2050
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Tappington South
H2S Non-SESRO Perivale

P1012-1022 WRMP: H2S Non-SESRO Cockfosters
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Summary

Affinity Water, alongside other Water Utility Companies, have committed to achieving
Carbon Net Zero by 2030 as part of our Public Interest Commitment with Water UK. For
AMP 8 Ofwat are introducing a performance commitment for operational emissions
of which fleet emissions play a significant part. Both of these commitments align to the
UK’s legal binding Net Zero target 'to reduce territorial emissions to Net Zero by 2050.

A key component in reaching our Net Zero 2030 goal and delivering benefits which
confribute to our greenhouse gas performance commitment will be transitioning to a
fully electric liveried fleet. This transition has the potential to reduce out GHG emissions
by approximately 1,920 tonnes of CO2e per year.

Our fransition to an EV fleet aligns to Ofwat's position on Net Zero which expects
companies to incorporate the following into business planning:

e 1o ensure their net zero plans are clearly linked to national government targets;

e qaction on net zero to encompass both operational and embedded emissions;

e fo prioritise the elimination and reduction of GHG emissions before the use of
offsets, utilising the GHG management hierarchy in doing so.

20% of the fleet is expected to convert to EV in AMP 7, allowing lessons to be learned
in an emerging market, enabling an effective fransition for the remainder of the
eligible fleet in AMP 8 (some larger vehicles may not be suitable for transition during
AMP 8). To support the new EV fleet, suitable charging infrastructure at home and
depot locations will be required.

Assumptions have been made that purchasing our own charging infrastructure will
provide best value in the long term, but that it will need to be supported by an
expanding public infrastructure to minimise operational downtime.

We currently spend approximate £5m per annum (Opex Base) on vehicle leasing, a
transition to EV will increase costs. The total level of investment required to make the
transition is expected to be £4,302k in AMPS8.

1 https://www.gov.uk/government/news/uk-becomes-first-major-economy-to-pass-net-zero-
emissions-law
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Project Details

AMP8 Spend 2025-26 ‘ 2026-27 ‘ 2027-28 ’ 2028-29 ’ 2029-30 Total
Capex (Em)| 0.91 0.97 0.84 0.43 0.33 3.48
Opex (Em)| 0.08 0.13 0.18 0.19 0.24 0.82
Totex (Em)| 0.99 1.10 1.02 0.62 0.57 4.30
Drivers
100% Greenhouse gas reduction (net zero)
Benefits

Operational greenhouse gas emissions (water)

Economic Analysis

NPV Costs (£m) (2025-55) 7.2 NPV Benefits (£m)(2025-55) 11.0
NPV (£m) (2025-55) 3.8 Benefit / Cost Ratio 1.5
Six Capitals

* K K * * * *
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Project Description

The Electric Vehicles scope includes the leasing and delivery of our fleet of liveried
vehicles by January 2030 plus the charging infrastructure and associated software
required to operate the fleet. In addition to the activities directly related to
managing the fleet, the project will support any changes to the ways of working for
operational teams compared to current methods in order to minimise the negative
impact on productivity.
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Project Development

Currently, all vehicles owned and leased by Affinity Water run on diesel. Drivers are
mostly able to take their vehicles home at night and will refuel at a variety of
facilities using their fleet-supplied fuel card. Electric vans require a completely new
charging infrastructure to support their use. The viability of this has improved over
recent years, now enabling companies to roll out for electric fleefs.

Average daily mileage for our fleet has been analysed to assess distance covered
versus EV vehicle range and approximately 67% of drivers/vehicles have been
categorised as suitable for switching to EV with no impact on daily productivity.
Changes to operational behaviour and planning are required for other drivers

Government led targets and National policies mean petrol and diesel vehicles will
no longer be manufactured from 20302 . Therefore, Affinity Water will need to begin
the transition to a new fleet of vehicles.

Affinity Water, alongside other Water Utility Companies, have committed to
achieving Carbon Net Zero by 2030 as part of our Public Interest Commitment with
Water UK. For AMP 8 Ofwat are infroducing a performance commitment for
operational emissions of which fleet emissions play a significant part. Both
commitments align to the UK’s legal binding Net Zero target to reduce territorial
emissions to Net Zero by 2050.

A key component in reaching our Net Zero 2030 goal and delivering benefits which
contribute to our greenhouse gas performance commitment will be fransitioning to
a fully electric liveried fleet. This fransition has the potential to reduce out GHG
emissions by approximately 1,920 tonnes of CO2e per year. As a direct emission from
our business fleet, these emissions are a priority o reduce.

This business case aligns with the expectations and requirements set out in the Water
Industry Strategic Environmental Requirements (WISER), including the following non-
statutory requirement:

o Conftribute to the sector’'s ambition to achieve net zero carbon by 2030 as set
out in Water UK'’s ‘Net Zero 2030 Routemap’ (NS)

2 Qutcome and response to ending the sale of new petrol, diesel and hybrid cars and vans
(July 2021) https://www.gov.uk/government/consultations/consulting-on-ending-the-sale-of-
new-petrol-diesel-and-hybrid-cars-and-vans/outcome/ending-the-sale-of-new-petrol-diesel-
and-hybrid-cars-and-vans-government-response #executive-summary
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Our fransition to and EV fleet aligns to Ofwat’s position on Net Zero 3which expects
companies to incorporate the following into business planning:

e fo ensure their net zero plans are clearly linked to national government targets;

e qaction on net zero to encompass both operational and embedded emissions;

e fo prioritise the elimination and reduction of GHG emissions before the use of
offsets, utilising the GHG management hierarchy in doing so.

Implementing charging infrastructure alongside securing suitable EV vehicles will
enable our business to be resilient to any emerging risks associated with this phasing
out.

At this point in fime, and with the options available on the commercial market, EV's
are the most cost-effective alternative to diesel, petrol or LPG vehicles. A brand new
charging infrastructure is needed to power the vehicles, requiring decisions to be
made on the use of public, private and home chargers

The industry has set itself a challenging timescale to complete its transition. As a
result, a number of risks and issues exist at present:

Risk - Vehicle Range

Light commercial vehicles in the 2.5-3.5 ton range needed to support operational
activities carried out by our teams have limited range compared to the traditional
fuel options with no range issues.

Risk - Vehicle types

The range of vehicles available to choose from, and the range they can cover on a
single charge does not currently support the needs of a significant proportion of our
fleet, meaning behavioural changes and changes to operational practices are likely
to be required.

Risk - Market availability

Lead time for EV is currently challenging and future availability is uncertain. With
increasing demand for EVs globally there is a risk that our suppliers may be unable to
provide vehicles at the rate we require to meet our targets.

Risk - operational changes

Publicly available charging infrastructure is vastly behind that of traditional fossil fuel
filing stations currently (less than 40,000 points installed nationwide), making logistics

3 Ofwat's regulatory framework and net zero (August 2022) https://www.ofwat.gov.uk/wp-
content/uploads/2022/08/BEIS-commission-Net-Zero-response-Augqust-2022.pdf




70

Electric Vehicles Affinity \Waler

around covering high mileage a challenge currently. The cost of public charging
remains much higher than charging on our own sites or at home where we control the
tariffs also.

We expect to have a high reliance on home charging as a solution. This is not an
option for all employees who park on public highways or do not own their property.

We currently spend approximate £5m per annum (Opex Base) on vehicle leasing, a
fransition to EV will increase these costs.

Cost categories within the scope of delivering an EV fleet include the vehicles,
charging points, associated software and the resources needed to deliver the
project.

Electric Vehicles will be leased rather than purchased in the vast majority of cases.
Costs for an electric equivalent compared to a diesel model are approximately £150
per month higher on average. These will be additional Opex costs and will be
classified as Opex Enhancement.

Charging infrastructure, including the units, upgrades to site infrastructure and
associated civils work will all be Capex Enhancement. Options to lease charging
units rather than purchase have been explored in order and have been discounted.

Software needed to support staff reimbursement of home energy costs and the
general charging and apportionment of costs to individual budget holders is
expected to be Opex Enhancement.

Table 1 spend profile for AMP 8

Year 1 Year 2 Year 3 Year 4 Year 5 ‘

Opex (Base) £5m £5m £5m £5m £5m
Opex £77,660 £134,460 £177,660 £185,660 £243,360
(Enhancement)

Capex £912,050 £966,340 £836,044 £434,298 £334,513
(Enhancement)

Total £989,710 £1,100,800 £1,013,704 £619,958 £577,873
Enhancement
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Due to the emerging nature of the Electric Vehicle market and lack of experience
within the Business, Mitie were engaged in August 2022 to support our 8 year
transition to a fully electric fleet by 2030. They were tasked with understanding
current working practises and fleet requirements to provide a detailed overview and
recommendations for how best to deliver the required change, as well as providing
insight and support to inform strategic decision and budget forecasts.

90% of AW's liveried vehicles are classed as Light Commercial Vehicles (under 3.5T)
with Initial analysis indicating that 21% of drivers travel less than 100 miles per day
and 67% of the total fleet would be easy to move to electric based on current
behaviour.

80 vehicles (20% of the liveried fleet) are targeted to be electric before 1 April 2025,
with pilot trials helping to inform delivery strategies and changes to operational
activity ahead of AMP 8.

Technology associated with both the vehicles and charging infrastructure is
expected to improve during AMP 8 such that batteries may be able to charge faster
and vehicle range increase, thereby easing the transition for a number of drivers in
the fleet. Whilst assumptions can be made around technological advancement
nothing has been included within the financial forecast or delivery fimescales based
on current information available.
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Customer Engagement

We have undertaken extensive engagement with our customers to build a detailed
understanding of their priorities and reflected these in this business case. For more
detail on our customer engagement see AFW04 What Customers and Stakeholders
Want.

Customer engagement on climate change and carbon has been undertaken as
part of the customer focus groups and in-depth interviews for PR24. The themes of
climate change and carbon have been considered in a variety of contexts and
using different engagement techniques.

The key customer views are:

e Our customers struggle to connect how they can individually impact
climate change and believe we can deliver the change they cannot.

o Support for environmentally led projects is tempered by concerns over
costs and the need for ‘proof’ of investment.

e Concern over carbon emissions are increasing, although customers
balance it with other environmental drivers. Transparency over cost and
effectiveness over our solutions will help customers support our approach.

o Of five asset based investment areas, Environmental preservation & repair
ranked highest in discussions on priorities, but Carbon net zero, lead and
resilience are closely ranked, and not that far behind

Customer are not climate sceptics, but they often lack awareness of the link
between their demand and environmental impact

There is a general feeling that climate change is a serious threat.. Awareness of the
potential for extreme water shortage is low, there is concern over where new
supplies could come from and what that means for the next generation.

There is also evidence that few people understand the impact of their water use on
the environment, with 45% of respondents from a 2022 national survey saying their
use only had non or a small impact on the environment. Only 1 in 5 were able to
correctly state how much impact personal water use has on the environment.

Customers expect leadership to come from Government, but we must play our part

Our customers do believe that climate change should be on the high on our
agenda believing we can have more impact than they can.

Customers expect us to have a green operation, as a minimum action, by switching
to renewables and electric vehicles. They expect us to plan for climate change now
and will not be tolerant of interruptions caused by a lack of preparation.
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Customers are largely positive to the Affinity Carbon Net Zero policy.

Three quarters felt positively tfowards it. The 5% who felt negatively thought we
should be more focused on undoing damage already existing, such as sewage in
rivers. More detail was wanted on the timeline of achieving net-zero, and how
current emissions broke down.
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Partnering

Several areas have been explored internally to assess the ease of transition and help
drive engagement. Surveys have been carried out within the business to assess
attitude to adoption by current drivers, identify potential challenges at alocal level
and to review driver frends and the potential for home charger installation.

New company policy documents have been drafted to ensure the needs of the
employee and the organisation have been accounted for and are clear. Roll out
plans will be phased to ensure vehicle leasing penalties are not incurred
unnecessarily on existing vehicles.

Mitie have been engaged as a Subject Matter Expert to provide advice ahead of
the pilot trials. A number of industry-wide working groups are ongoing to improve
knowledge levels within the organisation.

Mitie have provided early input info the strategic design for the EV roll out
programme, utilising their experience with other organisations prior to Affinity Water
committing to delivering an EV Fleet.

A delivery partner for installing and managing charging units and the associated
software will be selected via a tender exercise. Agreements with fleet vehicle
suppliers, our vehicle fracking supplier and field scheduling software supplier will all
be utilised to assist with optimising the benefits of the investment.

The potential to lease charging units or utilise third parties to provide EV charging
services on Affinity Water sites will be revisited during the delivery phase but are not
currently economically viable.
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Strategy Development

All of our enhancement cases have been developed as part of our integrated
investment portfolio that takes the first steps of our Long Term Delivery Strategy and
achieving our ambitions as laid out in AFW03 Strategic Direction Statement.

An EV Fleet is a key element within Affinity Water's strategy to becoming operational
Net Zero by 2030. The fleet of liveried vehicles drives approximately 5.5 million miles
per year, producing 1,920 tCO2e in the process. EV transition also represents an early
and significant contributor to Affinity Water's long-term goal of becoming fully Net
ZLero by 2045 as outlined in outlined Strategic direction Statement.

Flowing the GHG protocol, direct operational fleet emissions are a priority to reduce
before reducing the indirect emissions associated with our supply chain. For AMP 8
we have planned an ambitious EV roll out programme which will enable us to meet
our 2030 target and keep us on frack to hit our long-term goals. A move to EV fleet
ahead of the ban in sales of new petrol and diesel vans will mean we are well
placed to manage any potential disruption this may lead to. For example, we are
less likely to be impacted by lack of vehicle availability and will have been able to
manage the transition to EV in a planned manner.

-In addition to the carbon impact, the ability to publicise an electric fleet is
expected to confribute to an enhanced public reputation.

Financial savings associated with using a cheaper fuel source will help drive better
value for our customers, albeit the impact of higher lease costs for an electric
vehicle in the short term is expected to offset this initially.

Early phases of the transition to EV are focused on vehicles and drivers able to switch
to an EV with little impact on their role. They will include those able to charge the
vehicle overnight at home, drivers currently driving low daily mileages or in smaller
commercial vehicles. A proportion of the 80% of the fleet that will be delivered in
AMP 8 are likely to require changes to operational practise and improvements in
battery technology maybe required in order to switch.

Public charging infrastructure is expected to expand exponentially before the end
of AMP 8, with the potential for less reliance on an internal charging infrastructure as
public charging becomes more accessible may mean that a more reliable and
cost-effective solution becomes available. Decisions on how best to procure and
support vehicle charging will be made during the delivery of the project, which is
expected to cover the full AMP.
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Optioneering

We have consistently proposed best value solutions using rigorous optioneering. For
more detail on our approach is provided within AFW08 Our Investment Development
Process.

Doing nothing and continuing to lease diesel vehicles has been discounted at the
outset. Government led targets and National policies mean petrol and diesel
vehicles will no longer be manufactured from 20304, so a requirement for charging
infrastructure will be required in the future anyway.

Purchasing fleet vehicles has not been considered as part of this programme.
Liveried fleet vehicles will continue to be leased in AMP 8.

Options around charging strategy have been investigated. Capital investment to
install charging units at company sites could be significant, particularly if upgrades
to incoming electrical supplies are required to accommodate the charging units. At
the time of writing, the extent of the public charging network in the UK remains
limited, not cost effective, and would not be sufficient to support the needs of a
fleet needing to manage the operational assets that we do on a 24 hour basis.
Therefore, there is a need to invest in a level of home and workplace chargers.

The lowest cost and risk option are home charging units. These would utilise a
domestic supply to recharge the vehicle overnight on a daily basis with a small
capital investment.

Installing charging units at company sites is being explored for operational and
financial benefit. The ability to provide a fast charge to a vehicle whilst at a
company site will support operational needs at a lower opex cost than using public
charging infrastructure.

Public charging infrastructure is forecast to expand considerably during AMP 8, but
costs and accessibility is still unknown and so will continue to be reviewed. At the
time of writing, relying solely on public charging infrastructure would approximately
double the opex cost of charging an EV fleet based on current electrical charges to
Affinity Water compared to public charging rates, equivalent to £550k per year.

4 Qutcome and response to ending the sale of new petrol, diesel and hybrid cars and vans
(July 2021) https://www.gov.uk/government/consultations/consulting-on-ending-the-sale-of-
new-petrol-diesel-and-hybrid-cars-and-vans/outcome/ending-the-sale-of-new-petrol-diesel-
and-hybrid-cars-and-vans-government-response #executive-summary
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Noft viable. Government targets state new vans sold from 2035 must be zero
emissions, and only hybrids and electric options will be available from 2030. Whilst it
would be possible to continue to lease new diesel vehicles in AMP 8, it would result in
not achieving our Industry Net Zero commitments and would leave us exposed to
changes in the vehicles market following the ban on sales of petrol and diesel vans.

Transition 20% of the fleet and some basic charging infrastructure in AMP 7, with a
high focus on home charging units and workplace chargers at a small number of
office sites. The remaining 80% of the fleet to be delivered in AMP 8 along with the
necessary charging infrastructure at other sites deemed critical to supporting
operational activity. This option allows us to learn lessons ahead of large scale roll
out, allows the emerging market to mature and potentially offer better value and
reassess public charging options to minimise capital outlay.

Least cost option would be to delay the roll out as late as possible, limiting any
detrimental OPEX impact, focus on home charging units and rely on public charging
infrastructure to become more widespread and cost effective as the market grows.
This option increases the risk of delivery and does not utilise the widespread potential
of our own estate which could be used to offer more cost effective charging in the
future. A compressed programme is likely to require additional resources and divert
attention away from other delivery programmes in the AMP if the fleet transition
becomes a major focus.
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Option Assessment Approach

A separate Cost Benefit Analysis for Electric Vehicles is being developed alongside
other deliverables in the Carbon Net Zero programme. The assessment will consider
the costs and carbon benefits identified below in the ‘Benefit Estimation’ section.

This business case acts as a key enabler to ensuring that the net zero benefits case is
realised and that the costs for the delivery of the carbon reduction associated with
vehicle emissions can be compared against other workstreams for each tonne of
CO2 saved.

It is expected that the costs associated with this business case and the phased
approach being undertaken will demonstrate good value for money.

Costs have been collected via a number of sources to build an accurate cost profile
for this workstream. Resource costs have been estimated using the PR24 (pioneer)
unit cost database. Capital costs to install home charging units are based on
industry averages.

The installation of charging units at Company sites are harder to forecast untfil
detailed surveys have been carried out to assess existing infrastructure capacity.
Costs have been estimated based on previous experience from suppliers, and an
assumption that minor upgrade works will be required. A degree of flexibility exists
on where units are installed to ensure best value is achieved. We have also
considered costing advice from consultants Mitie who we have collaborated with to
develop our EV fransition strategy.

The impact on operational costs has been based on forecasted vehicle lease costs,
current energy costs and mileage by our fleet drivers

Due to the immature nature of the EV market, confidence in the cost estimate can
only be rated as medium.
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Table 2 Budget Breakdown

Carbon reduction benefits will be tfracked as a direct relationship between diesel
vehicle mileage and EV mileage. EV’s expect to be recharged on ‘green’
electricity tariff’s and will therefore not count fowards our carbon count. Diesel
emissions are classified as Scope 1 emissions, from direct burning of fossil fuels.

Benefits will begin to be realised in AMP 7 when the first EV's are leased. In addition
to the below figures, a focus will be places on drivers reducing their daily mileage
via improved scheduling of work and better triage of work prior to dispatch.
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Table 3 benefits profile

. . . Residual
Year Diesel Mileage EV Mileage cO2
'(\l 2023 5500000 5000 1920
g 2024 5126000 374000 1789.4
2025 4576000 924000 1597.4
2026 3740000 1760000 1305.6
°§l 2027 2860000 2640000 998.4
§: 2028 1980000 3520000 691.2
2029 880000 4620000 307.2
2030 0 5500000 0
EV Benefits Tracker
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Figure 1: Graphical view of annual mileage and CO:2 emission reduction profile

The roll out of an EV fleet is expected to contribute towards Affinity Water's CMEX
experience sfrategy via marketing campaigns and targeted branding to make
customers aware of the ongoing investment in the area. No direct relationship
between and EV fleet and improvement in the CMEX score has been calculated at
this stage.
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The installation of charging infrastructure will result in embedded GHG emissions. To
estimate these disbenefits, the emissions per charger were researched (based on
desktop a literature review). Based on our planned rollout of chargers a profile of
emissions disbenefits was calculated.

Our estimation of disbenefits is limited to the purchase of the charging infrastructure
and does not include any wider infrastructure requirements as the detail of this
remains unknown until implementation.

A summary of the disbenefits profile is in Table 4 below and the calculations saved in
spreadsheet ‘EV Embedded emissions Calculations’.
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Table 4 Disbenefits profile for charging infrastructure

Quantity in 2025
Quantity in 2026
Quantity in 2027
Quantity in 2028
Quantity in 2029
tCO2e per charger
tCO2e in 2025
tCO2e in 2026
tCO2e in 2027
tCO2e in 2028
tCO2e in 2029

Charging Specification Unit Cost

Depot charger (44kW)

£ 0 0 1.718 0 0
£ 15,000 2 2 2 o0 0 0.859 2 2 2 0 0
£ 10,682 9 14 11 9 0 0.273 3 4 3 3 0
£ 680 15 15 15 3 3 0.273 4 4 4 1 1
£ 1,167 26 26 34 17 17 0.273 7 7 9 5 5

Totals 35.94 37.21 31.92 8.05 5.49

e Cumulative Profile 3594 73.15 105.07 113.11 118.60
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The preferred delivery option to focus on home charging in AMP 7 and defer the

maijority of workplace charger installs until AMP 8, allows for better site planning and
data analysis to be carried out to improve the value achieved from the supplier.

A high volume of home charging units is expected to deliver an operational
efficiency over the course of the project and beyond.

Potential charger unit volumes could deliver efficiencies but at the time of contract
award there will be no guarantee provided to the supplier so it is not possible to
confirm tangible values.

Focusing attention on delivering site based charging units in AMP 7 aimed at giving
greater operational coverage during the initial roll out is not expected to provide
adequate benefit to justify the strategy. The benefit to our fleet of installing fast
chargers or low power chargers has not been tested at this stage.

Deferring all works o AMP 8 would potentially allow time to refine the scope and
deliver efficiency through confirmed job volumes, however these savings could also
be negated by additional delivery costs and risk associated with a compressed
timescale.

A number of assumptions have been made due to the emerging nature of the EV
market. These include:

e EVrangesin asingle charge willimprove as battery tfechnology improves. This
will reduce the frequency of recharging and the amount of downtime having
to be planned.

e Public charging infrastructure will increase. In 2022, 38,000 chargers had been
installed across the UK. This figure is expected to reach up to 720,000 by 2030.
As part of this, it is assumed that public charging costs will reduce, making it
more accessible and affordable to the fleet, reducing our need to install a
higher number of chargers on our sites.

e Home charging is not possible for all employees if they do not own a property,
or have a dedicated parking space for the vehicle. An assumption has been
made that no more than 40% of drivers will be able to have a charger installed
at home as part of the project scope.

¢ Changes to the way we operate will be supported by the business in order to
accommodate the EV fransition. Drivers will heed to take breaks when vehicles
need charging, activity may need to be more regionalised to minimise driving
distances, and potential changes to employee contracts may be required.

e An assumption that adequate electricity will be made available on the
national grid to support the switch to EV technology
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Affinity Water currently has no EV's within its fleet. By the start of AMP 8 this is
expected to have risen to 20% of the fleet and funding has been allocated to
enable this. However, a number of uncertainties / challenges exist:

e Vehicle lead times are challenging and at risk of delay

e Driver behaviours will need to change to accommodate alternative fuelling

e Employee acceptance of home charging is untested (although surveys
indicate there is some support)

Improvements in the vehicle technology in the period 2025 to 2030 are unknown. It
is assumed that vehicle range throughout the year willimprove, but the expected
level of improvement is completely unknown. If vehicles ranges do not improve
business operations may need to accommodate additional top up charging at
public facilities (at an additional cost) or delay transition of some drivers to EVs.
Initial impact assessment has identified that 8% of our fleet are currently not suitable
for tfransition based on daily mileage. The impact of vehicles ranges not improving
has not been modelled or undergone any specific sensitivity testing. We may adopt
a different implementation pathway to manage this risk — slowing the pace of
transition until technology improves. Sensitivity analysis has demonstrated that up to
a 40% reduction in benefits would still deliver a costs beneficial project.

Public charging infrastructure is also assumed to be increasing but volumes,
geographical locations and costs are still unknown, which affects our ability to plan
for our own charger programme. If public charging facilities do not increase in
number we may limit the number of vehicles we transition to those which can be
charged sufficiently at home or depot locations. The impact of limited public
infrastructure is difficult to quantify and as such we have not modelled this, however
from sensitivity analysis we have assessed that up to a 40% reduction in benefits
could be tolerated.
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Option Assessment

Three options were reviewed to select the preferred delivery strategy for the project.
Whilst each option aimed to deliver the same number of vehicles, site based
chargers and home charging units at the end, each had a slightly different spend
profile and resource requirement. The risk associated with each varied as well,
affected the end forecast, as detailed below.

A copy of our cost benefit assessment can be found in spreadsheet ‘230522 AW
CBA Net Zero v3.3’

Table 5 Project Spend AMP 7 and AMP 8
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Table 6 AMP 8 spend profile for options

AMP 7

AMP 7 High AMP 8

(S S Spend Deferred
e Chargers
et o
Vehicles 454
Additional lease cost £150/mth £1,422,000 £1,422,000 £1,674,000
Fuel saving 6p/mile -£785,400 -£785,400 -£613,800
Driver Training £100 454 £62,900 £62,900 £76,500
Charging locations 36
44kw £25,000 36 £800,000 £500,000 £850,000
Depot charger installs 22kw £15,000 10 £90,000 £0 £120,000
Tkw £5,000 52 £220,000 £100,000 £240,000
Additional Staff chargers (Hub etc) Tkw 50 £250,000 £150,000 £250,000
S <22Kw £500 112 £50,000 £25,000 £53,000
>22kw £1,000 36 £32,000 £20,000 £34,000
Site infrastructure upgrades £10,000 34 £340,000 £220,000 £340,000
Home charging units £1,000 204 £120,000 £120,000 £200,000
Software
Software license £100 454 £37,000 £37,000 £45,000
Additional customisation costs £20,000 £0 £0 £0
Project Resources £1,000,000 £1,000,000 £1,200,000
Feasibility Study £16,000 £0 £0 £0
Capex (inc 20% risk for charger cost) £3,208,000 £2,332,000 £3,696,000
Opex £818,500 £781,500 £1,268,700
Total £4,026,500 £3,113,500 £4,969,700

Each option expects to satisfy the objective of all liveried vehicles transitioning to EV
by 2030. Focusing on providing a home charging infrastructure in AMP 7 with
minimal investment in site infrastructure expects to offer the following benefits:

¢ Allows the business to make a head start with running EV's in the fleet ahead
of the AMP8 PC

e CO2 level reduction ahead of AMP 8

e Opportunity to learn lessons and reduce delivery risks in AMP 8

e Fuel cost savings in AMP8 increased in first years

e Project resource profile lower

This option has a benefit cost ratio of 1.48 with a total NPV of £3,404,899.

A higher investment in site based chargers in AMP 7 would reduce the level on
investment needed in AMP 8, however, due to the nature of the EV market in AMP 7,
lack of visibility around vehicle technology and national infrastructure improvements
it is proposed to delay the investment and focus on home chargers during the first
phase of delivery.

As technology improves and the availability and cost of public charging becomes
more viable there is potential that the location, number of and power capacity of
the site based chargers could change and different investment decisions made.
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This option has a benefit cost ratio of 1.40 with a total NPV of £2,721,864.

Deferring all works to AMP 8 compresses delivery timescales into a 5 year period. It
allows the business to spend time reviewing operational data and assessing changes
in vehicle technology and national charging infrastructure before making investments
but creates challenges as follows:

e Additional resources needed to deliverin 5 year period

e CO2 profile changes compared to starting in AMP 7. Additional risk of failing
against GHG emission PC.

e Additional funding request in AMP 8 and higher total outturn cost expected.

e Fuel cost savings impacted if all vehicles still running on diesel at start of AMP

Sensitivity analysis within the cost benefit assessment has shown that up to a 40%
reduction in benefits would sfill offer a costs beneficial project.

All options expect to fulfil the objective of a fully electric fleet by 2030 and offsetting
all scope 1 diesel emissions and meeting the Public Interest Commitment made to
Water UK.

The preferred opftion is believed to give the best chance of meeting the 2030
outcome of a fully electric liveried fleet, with the lowest risk and total outturn cost to
the business. By focusing on home charging initially it is believed that a best value
approach is being adopted to delivering EV vans with the minimum risk to operational
activity.
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Delivery Considerations

Plant, Vehicles and Fleet have little synergy with the EV fransition, despite the name
of the Business Case. All liveried fleet vehicles are included in this project

The Field Scheduler project will aim to improve planning performance for our
delivery teams and reduce daily mileages by 20%. The requirements of our
operational fleet will need to be supported by a scheduling tool, or a new tool
infroduced that allows the Business to operate effectively and efficiently.

No similar projects exist that could be classed as suitable, however there are
opportunities to learn from other organisations that have started the transition to an
EV fleet that will be taken up. Initial investigations have suggested that;

Targeting the drivers that are more suited to running an EV (smaller vehicles, lower
daily mileage) should be the initial focus. Home chargers and fast charger units are
believed to offer the most operational benefit to our drivers when minimising
potential down time.

Effort should be focused on the software provided to support the EV roll out, from a
driver’s perspective and fleet management perspective to ensure best use is made
of the new charging infrastructure.

Manufacturers data should be viewed with a level of risk. Vehicle range varies
considerably based on a number of factors supporting the plan to deliver the
programme over a number of years so that operational impact can be controlled
and technology can improve.

Delays are to be expected and costs will change, meaning adequate continency
should be allowed for. A relatively high figure of 20% has been allocated against
charger installation costs to start with.

A programme of activity to review how operational activity is planned and
distributed will be run in parallel with the project. Previous ways of working may not
suit an EV fleet, delivering additional benefits against time spent travelling and fuel
consumption when doing so.
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The early start strategy, delivering approximately 20% of the scope in AMP 7 is
infended to provide greater understanding of any issues that may arise in AMP 8 and
value through better decision making.

A plan to target low mileage drivers with vehicle types deemed ‘easier’ to operate as
an EV is intended to allow more time to find solutions for the more complex vehicles
and drivers.

Procurement agreements with additional vehicle manufacturers will be explored to
offer as many delivery options as possible.

Home charging units will be installed at drivers homes where possible in order to
reduce the reliance on site chargers and public charging infrastructure and to
minimise operational impact.

Budgets associated with site charger installations include a 20% contingency to cover
increased civil costs depending on the physical location needed. Alongside this is a
separate value for infrastructure upgrades at sites to cover work on distribution panels
or incoming supply capacity.

Further detail regarding how we have ensured the deliverability of our full investment
portfolio is provided within AFW 32 Deliverability of our Plans.

EV and diesel powered vehicle numbers will be tracked during the programme, along
with mileages. This should enable CO2 emissions to be calculated and reported to
the Carbon Net Zero programme board. Data is readily accessible via fleet reports
and vehicle tracker reporting.

Project spend will be tracked against forecast to ensure delivery profiles remain on
track each year using standard Earned Value Management processes.
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Supporting Information

Budget Breakdown is given in Table 2 to show the allocation of costs across the 7
year period.

A copy of the feasibility study carried out by Mitie ahead of the delivery activity is
available if required. The study was commissioned to outline steps needed to deliver
an EV fleet, an assessment of the ease of transition and wider strategic guidance for
the Business to help understand the challenges ahead.






Biodiversity

Contents
I V] 4 01 4 o Lo | 2P PPN 94
2 Project DesCriPliON ... e e e e e e s e e e e e e e 101
3 Project DevelopmeENnt ........... et reeee e e e e e e sraa e se e e e e e ae s e naannnens 102
3.1 Environmental RiSK AN ISSUES .....ceiruiiiiiiiiiiiiieeiieeeiteeeteee et 102
3.2 BASElNE ASSESSMENT (...t 102
3.3 Drivers for the ProgrammME..........uvvveiieeei e 103
3.4 AlOCATON OF COSTS ..uiiiiiiie it 105
3.5 Research, Pilots, and Technology Development...........vvveiivvevivvieieveveeeienenns 106
4 PAMNEIING .. eeeeeeee e e e s ee e s e e s e se s s s s s e e s e s s e s s e s e s s e s s sssasssasesassssssasanans 107
4.1  Evidence of Customer Preferences and SUPROI ........oevvvvvveeveveveeveveieeeeeenenne, 107
4.2  Collaboration and PAMNENNG ......eeeueiiieiiiiiiiiiiiiiieieieieeeeveveeeeeeaeeeevereseveeeeseaeeaees 110
5 Strategy Development ....... .. s reeeee s e e s e ee s s e s e s e s s e s s s e s e s 112
5.1  Long-term Delivery Strategy Alignment (LTDS) ......coooeviiiiiiiieiieeiiieeeeee e, 112
5.2 ENVIrONMENT SITATEQY cooiiiiiiiieeeeeeeeeeeeeeeee et 112
5.3 AJOPTIVE SITATEAY ettt e e e e 113
6 OPHONEEIING......oueiiiiiiiiiiiiiiitttrtt et aae s 114
6.1 UNCONSITAINEA LISttt e e 114
6.2 CONSITAINEA LiST...eiiiiiiiiiieee et 119
6.3 Selected Feasible OpioNS .......oooviviiiiiii 122
6.4 Level of Confidence of Achieving the WINEP Outcomes............................. 125
6.5  ProportioNQlity ..o 129
6.6  Third Party Assurance and Audit Trail............cccc 130
7 Option Assessment APProach..........ccoceiiiiiiiiiiiiiiiiiiiiiiineccnece e 131
7.1 ECONOMIC ASSESSIMENT ....iiiiiiiiiiie ettt ettt ettt 131
7.2 COSTESHMOTION L.ttt e 131
7.3 Benefit ESTIMATION «ooiiuiiiiiiee et 131
7.4  Natural Capital IMPACTS ..o 132
7.5  EffiCIENCY oo 132
8  Option AsSeSSMENt .........ciiiiiiiiiiiiiit e 133
8.1 COMMIENTAINY ..ttt e ettt e e e e e e ee e s eeeeeeseeeesnaes 133
8.2  BeNEfit SCrEENING....itiiiiiieeeee et ae e aaeseseaaeasasreareaea 133

92



93

Biodiversity

8.3  ASSUMPTIONS MOAE oottt e e seseeaeaeasaaeaeaees 134
8.4  Non-Monetised ASSESSMENT ....ccooiiiiiiiiiiiee e 135
8.5  Wider Environmental OQUTCOMES ......cooiiiiiiiiiiiiiieieitee et 137
8.6 RISK ASSESSMENT ...ttt et e et e et e et e e 139
8.7  Justification of the Preferred, Best Value, Option ..........eveveevveeveveveveeeeivninnennn, 140
2N 0 1= [\VZ=Y VA @€Y o 1 To 1Y (o | 1o o 130N 142
9.1 Related ProjeCts. .o 142
9.2 LESSONS LEAIMT et e e 142
9.3  Delivery Risk MONAGEMENT .....ooiiiiiiieiieeeeeeeeeeeee et aeeaeaeaaaes 143
9.4  Monitoring and Reporting of BENefits .......ouviiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeaes 144
10 Supporting INfOrmation...........cccoiiiiiiiiiiiiiiiiirrerrrerreereeeeeeeeeeeeeeeeeeeeeeeeeeesseeens 145
TO.T APPENICES .o 145



94

Biodiversity

1 Summary

This report sets out the detailed PR24 WINEP options development process and
outcomes for our proposed biodiversity programme.

The biodiversity WINEP programme includes delivering schemes and measures under
the following WINEP Driver codes which have been developed as work packages with
the programme:

e SSSILINV and SSSI_ND
e NERC_INV and NERC_IMP
e INNS_INV; INNS_MON and INNS_ND

The ‘best value’ option described in this business case is defined as the following
combination of work packages: Option A of the SSSI management work package
which includes full investigations in to three SSSI sites, and the delivery of land
management on 10 sites within or adjacent to SSSIs at 75% ambition; Option B of the
internal land management work package, which includes an investigation into
species reintfroduction, the delivery of 55 site management plans for improving
NERC41 habitats, the delivery of 40 site management plans for pollinator number
increases, planting of 100,000 trees/hedgerows, improvements to Springwell reedbed
and the implementation of a community support initiative focussed on biodiversity
improvements in the supply area; Option C of the INNS work package which includes
the management of mink, delivering INNS management in the catchment at a larger
scale, a larger confribution to a National INNS frial, and a larger scale delivery of
biosecurity infrastructure and training; Option C of the third party land schemes work
package which is the delivery of five large scale partnership schemes on third party
land, and Option B of the strategic partnership work package which is to fund
partnership conservation organisations to achieve wider benefits through joint
delivery on strategic sites.

We have followed the WINEP methodology to develop options and then select the
best value option. As we have developed our preferred solution, we have worked
closely with the Environment Agency, Natural England and other stakeholders. We
have engaged with customers who have showed a high degree of support for the
proposed environmental improvements.

The project is part of a longer-term goal to improve the local environment for
customers and communities. The project will deliver the statutory and non-statutory
drivers and will build the foundations for additional future biodiversity improvements.
The best value option is the preferred option because it creates a biodiversity
programme which addresses the risks and issues across the company supply area that
were raised by stakeholders. When reviewing the scale of benefits achieved through
the delivery of the three options compared with their costs, the best value option
achieved the most benefit on a qualitative basis.

The best value option is ambitious in that it considers all risks and issues identified and
raised by stakeholders and aims to deliver at a scale that is above and beyond the
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minimum requirement. The costs of this optfion are lower than the alternative option
because they offer a more flexible delivery approach by implementing improvements
on 55 company sites based on the outcomes of the AMP7 WINEP investigation in to
NERC41 habitats, and 40 sites based on the outcomes of the AMP7 investigation into
pollinator habitats. This means that sites can be delivered on a priority basis with those
achieving the most biodiversity net gain being delivered first for greater benefits versus
cost.

The best value option will be delivered following the principles of our environmental
strategy. The prioritisation and delivery of the programme will be developed with the
relevant stakeholders and alongside our sustainability reduction, and catchment and
nature-based solutions programmes to maximise wider environmental benefits. It has
been developed following the WINEP options development principles including:

Environmental and Biodiversity Net Gain

The biodiversity schemes within the best value option will aim to deliver a minimum of
10% environmental net gain, with a stretch target determined for each scheme. A
Natural Capital baseline assessment and post-project evaluation will be used to
quantify the environmental and biodiversity net gain benefits for each project
developed in this programme.

Natural Capital

Each feasible option for this scheme has gone through a qualitative Natural Capital
benefits assessment process. A similar approach will be implemented for each project
within the scheme both as a baseline assessment and post-project benefits evaluation
once defined.

Proportionality

The best value option provides the greatest balance between investment and
meeting the Water Industry Strategic Environmental Requirements (WISER), addressing
the risks and issues identified in Stage 2 and supporting the WINEP wider environmental
outcomes. It has been developed with an adaptive planning approach to ensure
sufficient flexibility to scope, design and implement measures where opportunities are
available, particularly around co-design and co-funding.

Evidence

To determine the best value option, an extensive options development process was
undertaken with 31 unconstrained options, 10 constrained options reviewed through
our options evaluation process and 3 feasible options subject to a detailed benefits
assessment.

Collaboration

To determine the best value option, we have carried out a detailed risks and issues
identification process with key stakeholders including the Environment Agency,
Natural England and catchment partnerships. We have also developed our proposed
solutions with input and feedback with key stakeholders to inform the best value
option for this scheme.
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Tier
10vutcome

Tier 2 Goal

NERC IMP (S+)

Conserve and enhance biodiversity.

NERC INV (S)

Conserve and enhance biodiversity.

INNS_ND (S)

Water company conftribution to achieve improvement objectives or
prevent deterioration.

SSSI_INV (§)

Maintain or restore SSSIs to favourable condition.

SSSI_ND (§)

Maintain or restore SSSIs to favourable condition.

NERC IMP (S+)

Water company contribution to restoring, maintaining or
enhancing pollinator numbers and NERC41 habitats and species
across the supply area.

Affinity Water contribution to maintaining and enhancing reedbed
habitat in the Colne catchment.

Affinity Water contribution to increasing the quantity, quality and
connectivity of woodlands.

Water company conftribution to the distribution and abundance of
a priority species and habitat in Affinity Water supply area.

Affinity Water contribution to restoring natural functions of water
and wetland ecosystems.

Affinity Water contribution to increasing the quantity, quality and
connectivity of habitats in the supply area.

NERC INV (S)

Investigation into water company confribution to the distribution
and abundance of a priority species in Affinity Water supply area.

INNS ND (S)

Reduce the spread of INNS species where appropriate and in line
with RBMP along chalk streams in Affinity Water supply area.
Reduce the spread of INNS species where appropriate and in line
with RBMP for Mimram and Cam.

Reduce the spread of INNS species where appropriate and in line
with RBMP.

Reduce the risk and spread of INNS on water company assets.
Understand the scale of the invasive mink population in the
catchment.
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Tier 3
Output

SSSIINV (S

Affinity Water contribution to maintaining the favourable condition
targets for flow attributes for Horsell Common SSSI.

Affinity Water contribution to maintaining the favourable condition
targets for flow attributes for Cowslip Meadow SSSI.

Affinity Water contribution to maintaining the favourable condition
targets for flow attributes for Dungeness SSSI.

SSSI_ND (§)

Affinity Water contribution to meeting favourable condition targets
for habitat and species for Wraysbury and Hythe End Gravel Pits
SSSI.

Affinity Water contribution to meeting favourable condition targets
for habitat and species for Denge SSSI.

Affinity Water contribution to meeting favourable condition targets
for habitat and species for Alkham, Lydden and Swingfield Woods
SSSI.

Affinity Water contribution to meeting favourable condition targets
for habitat and species for Folkestone and Etchinghill Escarpment
SSSI.

Affinity Water contribution to meeting favourable condition targets
for habitat and species for Upper works SSSI.

Affinity Water contribution to meeting favourable condition targets
for habitat and species for Therfield Heath SSSI.

Affinity Water contribution to meeting favourable condition targets
for habitat and species for Mid Colne Valley SSSI.

Affinity Water contribution to meeting favourable condition targets
for habitat and species for Ruislip Woods SSSI.

Affinity Water contribution to meeting favourable condition targets
for habitat and species for Sherrardspark wood SSSI.

Affinity Water contribution to meeting favourable condition targets
for habitat and species for Ash to Brookwood Heaths SSSI.

NERC IMP (S+)

Enhance habitat for pollinators and NERC41 habitats and species
through delivery of AMP7 pollinator management plans, linking to
National Pollinator Strategy, and NERC41 site enhancement plans.
Enhance reedbed habitat at Springwell by modelling local
hydrology and investigating water management structures to
create resilience against climate change.

Enhance woodland and hedgerow habitat in the supply area
through the planting of tfrees and whips.

Support community groups to deliver biodiversity improvements to
priority habitats in the supply area.
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Enhance chalk stream catchment to benefit chalk stream
ecology, connectivity and catchment health.

Work with partners to enhance NERC41 habitats and connectivity
to increase the abundance of priority species on Affinity Water sites
and surrounding countryside.

NERC INV (§)

Investigation to identify options for reinfroduction of a protected
species in the Affinity Water supply area through monitoring, and
use of BRC data, and working with partners.

INNS_ND (S)

Work with HMWT and other partners to determine the mink
population size in the supply area with the aim to control numbers.
Work with others to deliver ad hoc INNS management in the
catchments in which Affinity Water operates.

Work with others to deliver catchment level INNS awareness and
management of Himalayan Balsam in the Cam and Mimram
catchments.

Reduce INNS and build biosecurity infrastructure at company sites
with an INNS risk fo reduce introduction and spread. Ensure
biosecurity and INNS awareness training for all staff.

Contribute to national trial to test novel freatment of INNS.

SSSIINV (S

Investigate whether company operation has an impact on the
dwarf shrub heathland achieving favourable status.

Investigate whether company operation has an impact on the
species-rich lowland meadow grassland meeting favourable
status.

Investigate whether company operation has an impact on the
dwarf shrub heathland achieving favourable status.

SSSI_ND (S+)

Create matrix habitat, control scrub and control INNS at Wraysbury
and Hythe End Gravel Pits SSSI for the assemblage of rare breeding
birds and mosaic of open water, island, woodland and grassland
habitats through creation and implementation of the site
management plan.

Controlinvasive species and maintain wetland and lake habitat at
Dungeness SSSI to help achieve favourable condition for saltmarsh,
sand dunes, vegetated shingle, saline lagoons, standing waters,
lowland ditch systems, and basin fens habitats on the Denge Site.

Contribute to achieving favourable status of Alkkham, Lydden and
Swingfield Woods SSSI by managing hazel woodland for lady
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orchids and dormouse, and sympathetic management of
calcareous chalk grassland on the Lyeoak Site.

Contribute to achieving favourable status of Folkestone and
Etchinghill Escarpment SSSI by managing the Upper Works site to
achieve good quality unimproved chalk grassland.

Contribute to achieving favourable status of Folkestone and
Etchinghill Escarpment SSSI by managing the Upper Works and Hills
Reservoir sites to achieve good quality unimproved chalk
grassland.

Contribute to achieving favourable status of Therfield Heath SSSI
for East Anglian type of chalk grassland habitat through the
management of Therfield site.

Contribute to achieving favourable status of Mid Colne Valley SSSI
through the management of Northmoor Site.

Contribute to achieving favourable status of Ruislip Woods SSSI
ancient  semi-natural  woodland  habitats  through  the

management of Poors Field and Ruislip Site.

Contribute to achieving favourable status of Sherrards Park Wood
SSSI ancient woodland habitat through the management of
Sherrardswood Reservorr site.

Contribute to achieving favourable status of Ash to Brookwood
Heaths SSSI by managing the Pirbright site to enhance the
heathland habitat in the SSSI site.

AMP8 Spend 2025-26 | 2026-27 | 2027-28 | 2028-29 | 2029-30
Capex (£€m) 1.58 1.58 1.58 1.58 1.58 7.9
Opex (Em)| 0.35 0.35 0.36 0.36 0.36 1.77
Totex (Em) 1.93 1.93 1.94 1.94 1.94 9.68
Drivers
75% Biodiversity and conservation
25% Invasive Non Native Species
Benefits

Biodiversity (units per 100 km?2)

Economic Analysis

NPV Costs (£m) (2025-55) 1.6 NPV Benefits (£m) (2025-55) N/A
NPV (£m) (2025-55) N/A Benefit / Cost Ratio N/A
Six Capitals

Social Financial
* * * *
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2 Project Description

This business case describes the WINEP schemes and investigations developed to
support our biodiversity programme which will address the following:

Implementation of habitat management plans on NERCA41 sites identified
during AMP7 investigations.

Implementation of pollinator strategy actions following the AMP7 pollinator
investigation.

Implementation of biosecurity recommendations following the AMP7 audit of
all sites and their risk of spreading and receiving INNS.

Implementation of a support scheme to work with local communities to
improve biodiversity in their local areq, following an investigation in AMP7.
Implementation of partnership working to control INNS in the Mimram and Cam
catchments.

Investigation into the effects of abstraction on a number of SSSis.
Implementation of a scheme to tackle new reports of INNS in the Affinity Water
supply area.

Investigation into the possibility of species reinfroduction in our supply area
Continued monitoring of AMP7 projects to assess biodiversity benefits.
Monitoring of water voles across and the supply area to assess what potential
mink control measures need to be implemented.

Investigate wider catchment opportunities to implement biodiversity
improvements with partners and landowners.
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3 Project Development

Through the PR24 WINEP Stage 2 risks and issues stakeholder engagement process, a
risks and Issues register (Appendix 1 — Risk and Issues List) has been developed through
consultation with a range of stakeholders including:

e Environment Agency

¢ Natural England

e Caftchment partnerships
o Wildlife Trusts

e River groups

This process has identified a list of risks and issues relating to biodiversity and habitat
loss, invasive non-native species, the status of designated sites, protected species
priorities, pollinators, climate change impacts and land management pressures that
exist in the catchments in which we operate.

A requirement under the AMP7 WINEP was to identify opportunities on company
owned land where improvements could be made to habitats and species listed in
Section 41 Natural Environment and Rural Communities Act (NERC41), for pollinators,
and fo improve biosecurity to manage invasive non-native species on company
owned sites (7AF20001, 7AF20006, 7AF20007).

As part of this process, management options have been created for 83 company sites
which identify where improvements can be made to increase the quality or number
of NERC41 habitats. Fifty sites were audited to identify options for increasing pollinator
numbers and management options were created for these sites. The management
plans will be cross-referenced with operational constraints to finalise the feasibility of
the implementation actions. These WINEP measure specifications were signed off by
the EA and NE in December 2021 and April 2022, with the agreement that these
management plans will be implemented in order of priority in AMP8.

The AMP7 WINEP measure specification 7AF20008 required us to investigate a
mechanism by which support could be given to community projects aiming to
improve biodiversity. A scheme was developed and signed off by the EA in April 2022
with the expectation that the scheme would go live in AMP8, and associated funding
would be sought through the PR24 WINEP process.

Through Water UK, there is an industry-wide commitment to increase tree cover across
the UK. Affinity Water have committed to planting 100,000 frees to contribute to the
commitment.
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The 25-Year Environment plan has ambitions to protect and restore wildlife and
provide opportunities to re-introduce species that we have lost from our countryside.
There is also a focus on improving water environments for clean and plentiful water
and working with nature to provide resilience against drought and flood events.

We currently have partnership agreements with Herts and Middlesex Wildlife Trust,
White Cliffs Countryside Partnership and Essex Wildlife Trust who manage and survey
some of our biodiversity key sites. The financial and reputational benefits as well as the
access to expertise and local knowledge through these partnerships should continue
to be realised through sustained support and we have therefore included this
continued partnership approach in our AMP8 plans.

The statutory drivers are:
Water Industry Strategic Environmental Requirements (WISER)

e Water companies to contribute to maintaining SSSIs and European Sites.

e Conftribute to Nature Recovery Network and Local Nature Recovery Strategy
plans.

e Explore opportunities for partnership working within AONB units.

e Have regard for the needs of NERC41 habitats and species, river and lake
habitat.

¢ The management of INNS on company land and where there in an impact on
WFD good status.

Legislation

e Natural Environment and Rural Communities (NERC) Act 2006 (as amended)
e The Wildlife and Countryside Act 1981 (as amended)

e Environment Act 2021

e  WaterIndustry Act 1991

¢ The Conservation of Habitats and Species Regulations 2010 (as amended)

e Health and Safety at Work Act (1974)

e Water Framework Directive

The specific WINEP drivers are:

e SSSI_ND - Action to conftribute to maintenance of (prevent deterioration of) the
condition of a SSSI.

e SSSI_INV —Investigation and/or options appraisal to determine impacts of water
company activities or permit or licence conditions/standards on a SSSI or to
determine the costs and technical feasibility of meeting targets.

e INNS_ND - Delivery — Actions to prevent deterioration by reducing the risks of
spread of INNS and reducing the impacts of INNS.
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INNS_IMP — Delivery — Improvement schemes to reduce the impacts of INNS,
where INNS is a reason for not achieving conservation objectives or good
status.

INNS_MON - Surveillance - set up of surveillance programmes.

NERC_INV - Investigations and/or options appraisal for changes to permits or
licences, and/or other action that contributes towards biodiversity duties,
requirements and priorities.

NERC_IMP - Changed to permits of licences, and / or other action that
confributes towards biodiversity duties, requirements and priorities.

There are also a number of non-statutory drivers for investment including:

25 Year Environment Plan

Defra’s Plan for Water: our integrated plan for delivering clean and plentiful
water - policy paper April 2023.

Chalk streams restoration strategy and implementation plan

Potential AMPS8 Biodiversity Performance Commitment

Water UK ‘11 million frees’ tfree planting commitment

Government’s strategic priorities for Ofwat — Policy paper February 2022
AWO0031 Affinity Water Strategic Direction Statement

Hertfordshire and Middlesex Wildlife Trust (HMWT) State of Nature 2020 report
and associated targets

Hertfordshire County Council (HCC) Sustainable Hertfordshire Strategy

The Kent Biodiversity Strategy

National Pollinator Strategy

Natural England’s Nature Recovery Network objectives

Convention on Biological Diversity (COP15)

Local Nature Recovery Strategies across the supply area

Water UK commitment for operational Net Zero by 2030

England Trees Action Plan

Under the NERC Act (2006 as amended), The Wildlife and Countryside Act (1981 as
amended) and the Conservation of Habitats and Species Regulations 2010 (as
amended), this work is required to ensure Affinity Water is able to deliver against
statutory commitments and obligations with regard to biodiversity, conservation and
environmental management.

The Environment Act 2021 sets objectives, among others, to:

Halt the decline of species by 2030.
Increase species abundance.
Increase woodland cover.

Protect the health of ourrivers.
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One of the government’s key priorities for water companies for PR24 is to maintain,
restore, and enhance protected sites and priority habitats; and provide a thriving
natural environment with increased environmental value, clean rivers and a
sustainable ecosystem.

To address these challenges within the supply area, Affinity Water are required to
invest through PR24 under the following regulatory / statutory drivers for WISER and
WINEP:

WISER

e Create, restore and enhance NERC s41 habitafts.

¢ Manage INNS on company assets and where there is a risk fo WFD.

e Conftribute to Nature Recovery Networks and Local Nature Recovery Strategies
e Maintain SSSIs and AONB sites.

For cross-referencing of WISER in relation to the ‘best value’ option for this business
case please see Section 7.4 Level of Confidence of Achieving the WINEP Outcomes.

WINEP

The EA expects that the ‘best value' option defined in this business case takes
account of the following wider environmental outcomes:

¢ Natural environment outcomes: Improvements to the natural environment, in
addition to those required by specific drivers, through the protection restoration
and enhancement of the environment, biodiversity, and habitats.

e Catchment resilience outcomes: Contributions to catchment flood and or
drought resilience, better surface and groundwater management, restoring or
increasing environmental capacity, and securing sustainable alternative water
resources.

e Net zero outcomes: Contributions to achieving a balance between the
amount of greenhouse gas (GHG) emissions put into, and the amount taken
out of, the atmosphere. The net embedded and operational GHG emissions of
actions should be taken account of.

e Access, amenity, and engagement outcomes: Contributions to improving
access to, amenity of, and engagement with the natural environment to
support customer and community wellbeing.

We also have responsibilities for the health and safety of our staff and the public and
need to ensure frees and footpaths on our landholdings are managed, particularly
where there is public access.

As all elements of this business case are driven by statutory WINEP drivers, all costs will
be attributed to enhancement expenditure.
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Through the AMP7 WINEP process, we were asked to investigate the potential for
improvements to NERC 41 habitats and species on our land holdings, as well as the
potential to improve sites for pollinators, and manage the risk of INNS across the estate.
The outputs of those studies included reports with a list of 50 sites that have been
identified for opportunities to improve pollinators, 83 sites for improvements or the
creation of NERC41 habitats, and 57 sites recommended for the installation of
biosecurity infrastructure to reduce the risk of infroduction and spread of INNS.

The sites that have been identified through this investigation have management plans
written which form the request for funding in AMP8.

A biosecurity infrastructure options appraisal was carried out which gives an indication
of effective options for each site, depending on the sites risk of INNS spread of
infroduction. This options appraisal will be used to form the implementation of
infrastructure in AMP8, working with the other site stakeholders to ensure that the
option chosen is the most appropriate.

We have been working in partnership with a number of organisations in AMP7 and
longer-term including Herts and Middlesex Wildlife Trust, White Cliffs Counftryside
Partnership, Essex Wildlife Trust, Groundwork and the RSBP. This partnership working
enables efficient and cost-effective management of our sites, whilst being able to
utilise the benefits of endorsement from these well-known organisations, and the
expanse of local knowledge and expertise that is held within those organisations.
Continuing to work in partnership and explore the option of new partnership working
opportunities is imperative to the effective and efficient delivery of the WINEP, namely
the management of designated sites, and those containing NERC41 species.

Under the Environment Act (2021), it will be legal requirement from 2023 to
compensate for where biodiversity units are lost on a site due to a development, to
ensure a net gain in biodiversity. In order to achieve a biodiversity net gain and where
this cannot be achieved on the site, the gain could be achieved on another site
through the delivery of a management plan under this business case. Improvements
to biodiversity on a site will be measured against a baseline assessment using the latest
DEFRA biodiversity net gain tool to report on gains and losses.

Ofwat are also developing a Performance Commitment associated with a gain in
biodiversity units as a company. To meet this requirement, we will need to record and
report on the gain achieved through the delivery of biodiversity incentives when
compared to a baseline. The delivery of schemes under this business case will help to
compensate for sites where a biodiversity loss will be caused from the delivery of a
capital or operational scheme and cannot be replaced within the site boundary, as
well as to achieve an overall gain in units per hectare across Company operations to
achieve the Performance Commitment.



107

Biodiversity

4 Partnering

We have undertaken extensive engagement with our customers to build a detailed
understanding of their priorities and reflected these in this business case. For more
detail on our customer engagement see AFW04 What Customers and Stakeholders
Want.

The insight and testing of our business plan with customers has been integral to its
development. The voice of the customer is used throughout the process to shape and
challenge the plan across its development and at each stage.

The triangulated customer insight has shaped and informed the overall strategy,
informing each business case and the solution options within them. The triangulated
customer valuations have populated the Service Measures Framework used to
prioritise investments.

The consultation and testing phases of engagement allowed us to ‘check-back’ with
customers and stakeholders to ensure we had the right mix and balance and test
overall acceptability and affordability of the business plan. We have shared our
assured findings both across the business and publicly to ensure fransparency.

Through our customer engagement activities for PR24, we are determining that our
customers are conscious of needing to protect the environment for the future, and
environmental projects are seen as having significant public and moral value.
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However, recent events have changed things, to some extent, and it is now clear that
the cost of living and the war in Ukraine are starting to impact customers views and
priorities. Their concern over costs is, however, mixed; with some finding any increase
to a bill untenable; whilst others feeling that the small, planned increases are
negligible in comparison to other price increases.

When we asked our focus groups, what actions Affinity Water should prioritise to
protect the environment, the responses clearly favoured fixing leaks above all else.
Other research also supports this as being customers’ priority. Even so, there is
continued support for environmental protection and improvements, but customers’
need clear proof as to why the investment is beneficial.

Meeting the statutory minimum is not considered to be enough, and most people
continue to believe that Affinity Water should be going above and beyond. When we
informed customers of our plans for WINEP, they strongly approved of its existence.
However, it was felt to be the bare minimum and customers wanted Affinity Water to
exceed them. This view has been collaborated by a cross-company willingness to pay
study, where environmental-based projects are accepted at higher billincreases than
non-environment linked projects.

In general, we have found that most customers would be happy to pay a small
amount (circa £3 per year) to support going beyond statutory requirements. Although
this was strongly conditional on having proof that the money would be spent on the
WINEP projects and not shareholders’ dividends. There was an appetite to go higher
still, with some participants supportive of a larger increase of between £5 and £10 a
year if this meant that the process could be sped up. However, it was acknowledged
that a higher amount would be difficult for low-income households to afford and that
therefore, perhaps any increase above £3 should be voluntary. Our non-household
customers were the least wiling group to accept the £3 bill increase, stating that
Affinity Water should be funding these improvements by investing their own profits.
Participants agreed that any cost increase would need to be communicated to
customers, with an explanation of why there were doing it.

The four areas of priority: sustainable reductions; river restoration and catchment and
nature-based solutions; working for the wider good; and going beyond statutory
minimums were discussed with customers. We found that there was little difference
between the options in terms of priority. All areas were considered important,
especially given a potential bill increase of only an extra £3 a year.
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Restoring rivers to a more natural state was the most popular by a small margin,
especially with our younger respondents as they believed it would have a positive
impact on wildlife for the future. Some people believed that correcting past mistakes
would be too costly, whereas others were happy to pay more to preserve the
environment for future generations. Our “Wider Good” programmes such as
education and working with farmers were only slightly less popular, especially those
with a focus on education. Our panel members wanted to see Affinity Water working
with other companies to keep waterways clear and clean; managing flood risk; as
well as working with governments on regulations. They expect to see us educating
people on what actions can be taken, through visits to schools and community
groups, and through the use of social media and advertising. Reducing river
abstraction and going beyond the government minimums both came a close third in
the feedback.

It has been well received by customers that biodiversity improvement and improving
river flows will be a priority for Affinity Water, as it shows that Affinity Water are doing
more than just offering the required services. During our preferences research,
customers repeatedly chose environmental options that not only achieved the
statutory minimum in terms of reducing abstraction, but also has additional benefits
from catchments under-going ecological and biodiversity improvements. Customers
have also shown support for increasing biodiversity and improving the environment
when building large infrastructure schemes.

Our household customers valued the following biodiversity projects most highly:
specialist habitats created for wildlife at £3.87 annually; new wetland areas at £3.24
annually; and space provided for sustainable agriculture at £2.61 annually. The
households’ average valuation of any project addition was considerably higher in the
environmental area (£3.05), than either the economic area (£1.19) or the social area
(£1.16).

Ourresearch has shown that there is a strong overall level of support for environmental
improvements, whether this is for sustainability reductions; river restoration, catchment
and nature-based solutions, biodiversity improvements or combinations of the
above.

As such, there is clear support for our proposed, preferred, option that firstly meets the
statutory requirements; and then goes beyond where it makes economic sense to do
so and where the impacts on our customers’ bills is reasonable. Our other options are
also supported by customers as they essentially deliver benefits in the same areas,
albeit to different levels. We have designed the preferred option to ensure that we
have a suitable balance between customers’ wish to have manageable bills against
their desire to improve the environment beyond statutory requirements, where it is
justifiable to do so.
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The EA Fish, Biology and Geomorphology (FBG) teams, invasive species leads, and NE
were engaged throughout the process of identifying the Risk and Issues list. This has
been an on-going process throughout AMP6 and AMP7, but additional workshops
have been coordinated during the Stage 2 Risks and Issues phase with these
stakeholders to identify co-funding / co-creation / co-delivery opportunities for river
restoration, biodiversity and wider C&NBS.

The Herts and Middlesex Wildlife Trust (HMWT) State of Nature report has been taken
info consideration and HMWT catchment leads have confributed to the list. We have
quarterly strategic partnership meetings with the HMWT which helps to link work on our
sites with the wider landscape and other holistic initiatives.

Local nature plans have been considered and priorities have been pulled into the list
where schemes that could have co-partners have been identified, such as the
tackling of INNS on a catchment scale.

We are already working with a wide range of delivery partners with whom we have
developed relationships with through AMPé6 and AMP7. We are working with these
partners on a number of company sites, as well as on third-party land, to co-design
and co-deliver a number of the management plans associated with SSSI sites and
other sites of biodiversity importance.

Our current partners include:

e Groundwork

e Herts and Middlesex Wildlife Trust

¢ White Cliffs Countryside Partnership

¢ Natural England (through CSF and our tenant farmers)
e RSPB

e Watford Borough Council

e Watford Green Gym

o Essex Wildlife Trust

We propose to continue this approach through AMP8 to maximise the joint benefits
of partnership working, shared funding, and links to bigger initiatives.

We are trialling a scheme in AMP7 with a private landowner at a lake site, to explore
how multiple funding streams can be used to achieve greater environmental benefit
when approaching a project with the aim of multiple outcomes e.g., water quality,
biodiversity, carbon capture, water resources and WFD. This approach will be used to
implement the option in this business case to implement projects on third-party land
that have multiple benefits and can help us to achieve a biodiversity performance
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commitment, various statutory obligations, and the Company vision to be stewards of
the local environment.

We have worked with the RSPB at Dungeness Bird Reserve to contribute to the
management plan of the whole reserve, including our own land that forms part of it,
to ensure we are maximising benefits.

We are engaging with our tenant farmers and neighbouring landowners to join up on
landscape management initiatives where possible to achieve greater environmental
benefit by connecting with the wider landscape.
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5 Strategy Development

All of our enhancement cases have been developed as part of our integrated
investment portfolio that takes the first steps of our Long Term Delivery Strategy and
achieving our ambitions as laid out in AFW03 Strategic Direction Statement.

We are confident that our proposed WINEP programme for PR24 represents no regrets
investments, when considering the optimal pathway to meet our statutory obligations.
Our LTDS builds upon our ambitions as set out in our Strategic Direction Statement,
within which our stakeholder-informed strategic focuses and targets relating to
“leaving the environment in a sustainable and measurably improved state” and to
“work with our communities to create value for the local economy and society” are
aligned with efficient delivery of statutory obligations under WINEP.

As part of our wider pathway development and scenario testing work for the LTDS, we
have mapped out our statutory obligations across WINEP drivers out to 2050 and have
created an initial core pathway of phased investments, that balances efficient costs
and affordability with the material uncertainties we face. Thinking on this longer-term
planning horizon has been a key in the formation of our PR24 WINEP. For example, we
forecast that Water Framework Directive driven investments will account for up to 80%
of WINEP driven investments over the 25-year period, in large part due to our
Sustainability Reductions to protect chalk streams in our region. In recognition of this
high potential cost burden on our future customers, our PR24 WINEP includes
significantly increased levels of investigation to better understand the relationship
between levels of abstraction reductions we undertake, and the benefits realised in
the targeted waterbodies. In addition to this we are significantly increasing our
investment in catchment and nature-based solutions to support our future abstraction
reductions and maximise the wider environmental benefits and support the WINEP
and 25-Year Environment Plan. In doing so, we aim to ensure our long-term investment
pathway represents the best possible value for the environment and our customers,
reflecting this in both our WRMP and LTDS pathways.

We are also committed to achieving our net zero targets, including meeting the Water
UK 2030 net zero operational carbon target.

The achievement of these objectives is supported by best value option in this business
case.

Providing high quality drinking water in a region with such a diverse range of habitats
poses challenges, particularly in the face of climate change and a growing
population. We continue to seek to improve our understanding of our local
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environment and interactions with it and use these insights to inform our decision
making so that we protect and enhance our local environment for current and future
generations.

This Biodiversity programme aligns with the vision to ‘Leave the environment in a
sustainable and measurably improved state’ which is the first ambition statement set
out in our Strategic Direction Statement, and to deliver on our purpose ‘to provide
high quality drinking water and to take cate of the environment for our communities
now and in the future by delivering environmental benefits in on our own land, and
on land in the catchments in which we operate.

This project is no regrets due to its adaptive approach. Delivery and implementation
is adaptive and can change to address risks, challenges and opportunities that arise
during AMP8. The best value option sets out site specific SSSI requirements and is
complimented by a selection of biodiversity schemes on other landholdings. It
assumes that schemes will be delivered in order of priority and feasibility so that a
flexible approach can be taken to achieve the overall aims. The scheme can adapt
to:

e Allow for co-creation / co-funding of measures and align with other
opportunities identified with wider partners/stakeholders (e.g., Local Nature
Recovery Schemes, Landscape Recovery Schemes, Nature Recovery
Networks.

e Challenges with landowner / stakeholder buy-in to specific schemes and
allows flexibility in the type, scale and location of where measures are
deployed.

e Specific measures can be prioritised to support wider environmental targets
and objectives, Net Zero and / or Biodiversity Net Gain priorities (e.g.,
offsetting)

e Types of measures implemented can adapt and evolve based on future
changes to guidance e.g., the Defra Biodiversity Metric.

e Continual monitoring and NC evaluations of delivered biodiversity schemes
(current and future) will enable continual refinement of this project to
ensure the greatest outcomes are achieved.

e Biodiversity measures within the best value option can be delivered in-
house, through framework partners or through funding and technical
support to external partners including catchment partnerships and strategic
partners.
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6 Optioneering

We have consistently proposed best value solutions using rigorous optioneering. For
more detail on our approach is provided within AFW08 Our Investment Development
Process.

We have followed a structured process to identify a wide range of potential options:
the unconstrained list. We have then assessed these options against a comprehensive
set of criteria, based upon the WINEP coarse screening criteriac and Ofwat’s
requirements, to develop a shorter, constrained list. Details of the criteria and the
options evaluation assessment are included in Appendix 3 - Biodiversity Option
Evaluation.

We have then assessed these further, with additional information; by developing
hybrid solutions that take the best elements across a number of work packages, which
grouped delivery actions (grouped options); and checking for technical feasibility, to
produce our feasible list. The feasible list is then used for a much more detailed
assessment to select our best value option.

Further information on the biodiversity options and what each option covers is listed in
Appendix 2 - WINEP Biodiversity scheme build ‘summary of grouped options’ tab.

The unconstrained list of options is listed below in Table 1. A suite of 31 options were
considered at the initial unconstrained stage, made up of a combination of items
from the Risk and Issues list. Of these 31 options, 14 were removed from further
assessment, see table below for reasons for not taking forward. Seventeen were
carried forward to be assessed using the Options Evaluation Assessment spreadsheet.
Some options which did not meet all stakeholder and legislative requirements were
also assessed using the Options Evaluation Assessment, to confirm that they did not
achieve wider benefits that would have made them more cost beneficial than
another option.

Seventeen options were assessed using the Options Evaluation Assessment
spreadsheet which was able to give a high-level overview of the wider benefits
achieved by each of the options. Those options which scored 30 or higher are listed
in the below table, classified as ‘C’, and were carried forward to the constrained
options list. The three options from the constrained list that scored highest on the
course screening, “Proceed (P)" were then carried forward to the feasible option
assessment.
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Our unconstrained list of options are:

Table 1 - Unconstrained list
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Option Description

(S only) Undertake basic statutory
requirements on company owned
SSSIs (SSSI' ND) and basic  INNS

Proceed (P)
/ Reject (R)

/ Clarify (C)

Commentary on Rejected
Options

Does not meet statutory
requirements but assessed to
confirm. See Options

schemes (INNS INV INNS IMP and INNS R Evaluation spreadsheet in

ND). Appendix 3 - Biodiversity
Option Evaluation

(S only) Undertake basic statutory Does not meet Statutory

requirements on SSSIs, investigations requirements

info company impact on SSSIs in R

supply area (SSSI ND and SSSI INV)

and basic INNS schemes (INNS INV,

INNS IMP and INNS ND).

(S only) Undertake enhanced Does not meet Statutory

statutory requirements on  SSSls, requirements

investigations info company impact R

on SSSIs in supply area (SSSI ND and

SSSIINV) and basic INNS schemes

(INNS INV, INNS IMP and INNS ND).

(S only) Undertake enhanced Does not meet Statutory

statutory requirements on  SSSIs, requirements

investigations infto company impact

on SSSIs in supply area (SSSI ND and R

SSSIINV)  and  enhanced INNS

schemes (INNS INV, INNS IMP and

INNS ND).

(S only) Undertake enhanced Assessed for wider benefits as

statutory requirements on  SSSIs, enhanced + opftions for SSSIs

investigations info company impact and INNS but doesn’t

on SSSIs in supply area (SSSI ND and address NERC schemes.

SSSI'INV) and enhanced + INNS Although does not meet all

schemes (INNS INV, INNS IMP and R stakeholder requirements,

INNS ND).

assessment carried out to
check for wider benefits. See
Options Evaluation
spreadsheet in Appendix 3 -
Biodiversity Option
Evaluation
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(S only) Undertake basic SSSls
investigations and management (SSSI
ND and SSSIINV), basic INNS schemes
(INNS INV, INNS IMP and INNS ND),
and basic NERC INV.

Does not address all Risk and
Issues addressed by
stakeholder so would not
receive support

(S only) Undertake enhanced opftion
on SSSIs (SSSIND and SSSI'INV), basic
INNS schemes (INNS INV, INNS IMP
and INNS ND), and basic NERC INV.

Does not address all Risk and
Issues addressed by
stakeholder so would not
receive support

(S only) Undertake enhanced opftion
on SSSIs (SSSIND and SSSI'INV), basic
INNS schemes (INNS INV, INNS IMP
and INNS ND), and enhanced NERC
INV.

Does not address all Risk and
Issues addressed by
stakeholder so would not
receive support

(S only) Undertake enhanced option
on SSSIs (SSSI ND and SSSI INV),
enhanced INNS schemes (INNS INV,
INNS IMP and INNS ND), and
enhanced NERC INV.

Assessed for wider benefits as
S only, but enhanced
options. Although does not
meet all stakeholder
requirements, assessment
carried out to check for
wider benefits. See Options
Evaluation spreadsheet in
Appendix 3 - Biodiversity
Option Evaluation

(S only) Undertake enhanced opftion
on SSSI ND and SSSI'INV, enhanced +
INNS schemes (INNS INV, INNS IMP
and INNS ND), and enhanced NERC
INV.

Does not address all Risk and
Issues addressed by
stakeholder so would not
receive support

(S only) Undertake enhanced opftion
on SSSIND and SSSIINV, enhanced +
INNS schemes (INNS INV, INNS IMP
and INNS ND), and enhanced +
NERC INV.

Assessed for wider benefits as
S only but enhanced and
enhanced + options.
Although does not meet all
stakeholder requirements,
assessment carried out to
check for wider benefits. See
Options Evaluation
spreadsheet in Appendix 3 -
Biodiversity Option
Evaluation

(S only) Undertake basic option on
SSSI ND and SSSIINV, enhanced +
INNS schemes (INNS INV, INNS IMP
and INNS ND), and enhanced +
NERC INV.

Does not address all Risk and
Issues addressed by
stakeholder so would not
receive support
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(S only) Undertake basic option on
SSSIND and SSSIINV, enhanced INNS
schemes (INNS INV, INNS IMP and
INNS ND), and enhanced NERC INV.

Does not address all Risk and
Issues addressed by
stakeholder so would not
receive support

(S only) Undertake basic option on
SSSI ND and SSSIINV, enhanced +
INNS schemes (INNS INV, INNS IMP
and INNS ND), and enhanced NERC
INV.

Although does not meet all
stakeholder requirements,
assessment carried out to
check for wider benefits with
low cost Basic SSSI option.
See Options Evaluation
spreadsheet in Appendix 3 -
Biodiversity Option
Evaluation

(S only) Undertake basic option on
SSSIND and SSSIINV, enhanced INNS
schemes (INNS INV, INNS IMP and
INNS ND), and enhanced + NERC INV.

Although does not meet alll
stakeholder requirements,
assessment carried out to
check for wider benefits with
low cost SSSI option. See
Options Evaluation
spreadsheet in Appendix 3 -
Biodiversity Option
Evaluation

(S and S+ grouped) SSSIs Option A,
Internal Land Management Opfion
A, INNS Option A, Third Party Land
Schemes Option A, Strategic
Partnerships Opfion A

Although does not meet alll
stakeholder requirements as
option is without partnership
schemes, assessment carried
out to check for wider
benefits. See Options
Evaluation spreadsheet in
Appendix 3 - Biodiversity
Option Evaluation

(S and S+ grouped) SSSIs Option A,
Internal Land Management Option B,
INNS Option B, Third Party Land
Schemes Option A, Sirategic
Partnerships Opfion A

Although does not meet all
stakeholder requirements as
option is without partnership
schemes, assessment carried
out to check for wider
benefits. See Options
Evaluation spreadsheet in
Appendix 3 - Biodiversity
Option Evaluation

(S and S+ grouped) SSSIs Option A,
Internal Land Management Option
C, INNS Option B, Third Party Land
Schemes  Opftfion B, Sirafegic
Partnerships Opfion A

Not feasible to deliver Land
Management Option C with
Partnerships Option A
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(S and S+ grouped) SSSIs Option A,
Internal Land Management Option B,

See Options Evaluation
spreadsheet in Appendix 3 -

19 | INNS Opfion C, Third Party Land Biodiversity Option

Schemes Option A, Strategic Evaluation

Partnerships Option B

(S and S+ grouped) SSSIs Option A, See Options Evaluation

Internal Land Management Option B, spreadsheet in Appendix 3 -
20 | INNS Option C, Third Party Land Biodiversity Option

Schemes Option C, Strategic Evaluation

Partnerships Option B

(S and S+ grouped) SSSIs Option A, See Options Evaluation

Internal Land Management Option spreadsheet in Appendix 3 -
21 | A, INNS Option B, Third Party Land Biodiversity Option

Schemes Option A, Strategic Evaluation

Partnerships Option B

(S and S+ grouped) SSSIs Option A, Not feasible to deliver Land

Internal Land Management Opfion Management Opftion C with
22 | C, INNS Option B, Third Party Land Partnerships Opfion A

Schemes Option A, Sirategic

Partnerships Option A

(S and S+ grouped) SSSIs Option A, See Options Evaluation

Internal Land Management Option B, spreadsheet in Appendix 3 -
23 | INNS Option B, Third Party Land Biodiversity Option

Schemes  Optfion B, Strategic Evaluation

Partnerships Opftion B

(S and S+ grouped) SSSIs Option A, Not feasible to deliver Land

Infernal Land Management Option Management Option C with
24 | C, INNS Option C, Third Party Land Partnerships Opfion A

Schemes Option A, Sirategic

Partnerships Opfion A

(S and S+ grouped) SSSIs Option A, Not feasible to deliver Land

Internal Land Management Opfion Management Opftion C with
25 | C, INNS Option C, Third Party Land Partnerships Opfion A

Schemes  Optfion B, Strategic

Partnerships Option A

(S and S+ grouped) SSSIs Opftion B, See Options Evaluation

Internal Land Management Option B, spreadsheet in Appendix 3 -
26 | INNS option C, Third Party Land Biodiversity Option

Schemes  Opftfion B, Sirafegic Evaluation

Partnerships Opfion B

(S and S+ grouped) SSSIs Option B, See Options Evaluation

Internal Land Management Option B, spreadsheet in Appendix 3 -
27 | INNS option A, Third Party Land Biodiversity Option

Schemes  Option A,
Partnerships Option B

Strategic

Evaluation
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(S and S+ grouped) SSSIs Option B, Not feasible to deliver Land

Infernal Land Management Option Management Option C with
28 | C, INNS Option B, Third Party Land Partnerships Opfion A

Schemes Option A, Sirategic

Partnerships Opfion A

(S and S+ grouped) SSSIs Opftion B, See Options Evaluation

Internal Land Management Option B, spreadsheet in Appendix 3 -
29 | INNS option C, Third Party Land Biodiversity Option

Schemes Option C, Strategic Evaluation

Partnerships Option B

(S and S+ grouped) SSSIs Opftion B, See Options Evaluation

Internal Land Management Option spreadsheet in Appendix 3 -
30 | C, INNS Option C, Third Party Land Biodiversity Option

Schemes  Opftfion B, Sirafegic Evaluation

Partnerships Option B

(S and S+ grouped) SSSIs Option B, See Options Evaluation

Internal Land Management Opfion spreadsheet in Appendix 3 -
31 | C, INNS Option C, Third Party Land Biodiversity Option

Schemes Option C, Strategic Evaluation

Partnerships Option B

To form the constrained list, 10 options have been selected from the original 31
unconstrained based on their scoring using the Options Benefits Assessment criteria
(Appendix 3 - Biodiversity Option Evaluation). Those that scored a 3, 4 or 5 on the
Evaluation Assessment (or 30 or higher based on a positive point for a ‘yes’ and a
negative point for a ‘'no’) were carried forward to the constrained list, as they have
the most overall benefit when assessing using the below criteria:

Comply with the statutory obligations.

Achieve the non-statutory requirements.

Show customer support.

Gain support from partners and stakeholders.

Support the SDS and AWS long-term strategy, outcomes and targets.
Support the other relevant strategies, e.g., WRMP, Water Basins, Catchment
Strategies.

Ensure no / low regrets if our strategy needs to adapt in the future.
Support the natural capital outcomes.

Support the net zero outcomes.

Support the catchment resilience outcomes.

Support the access, amenity and engagement outcomes.

Deliver a net environmental gain.

Address an environmental risk.

Be resilient against climate change.
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e Support the use of catchment and nature-based solutions.
e Work closely with partners to provide wider benefits.

¢ Develop new technology and innovation.

e Provide certainty in delivering the desired outcomes.

e Provide evidence to support the justification of the project.
e Be easily procured.

e Have alow overall cost.

e Provide overall cost benefits to society.

e Provide overall best value.

e Manage the delivery risks.

e Be delivered with the available skills and resources.

e Be able to be monitored and reported.

The 10 options were then assessed again using the WINEP course screening criteria to
determine which of the three options was the most environmentally beneficial, met
all statutory and non-statutory requirements, was technically feasible and was
deliverable.

The results of the optioneering as defined using the WINEP coarse screening criteria is
presented below in Table 2. The scores of each option were calculated through
adding up of the number of ‘Yes’ scores the option achieved. The three with the most
Yeses formed the feasible option list (numbers highlighted in green in the first column).
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Table 2 - Coarse screening criteria and assessment summary for constrained options

Expected to Contribute to Technically Deliverability
meet the WINEP feasible
statutory wider
obligation(s) | environmental

or meet non- outcomes *
statutory
requirements

(17) (S and S+ grouped) SSSls
Option A, Internal Land
Management Option B, INNS
option B, Third Party Land
Schemes Option A, Strategic
Partnerships Option A

(19) (S and S+ grouped) SSSls
Option A, Internal Land
Management Option B, INNS
option C, Partnership
Schemes Option A, Strategic
Partnerships Option B

—- (S and S+ grouped) SSSIs
Option A, Internal Land
Management Option B, INNS
option C, Third Party Land
Schemes Option C, Strategic
Partnerships Option B

(21) (S and S+ grouped) SSSIs
Option A, Internal Land
Management Option A, INNS
option B, Third Party Land
Schemes Option A, Strategic
Partnerships Option B

—- (S and S+ grouped) SSSls
Option A, Internal Land
Management Option B, INNS
option B, Third Party Land
Schemes Option, Strategic
Partnerships Option B

(26) (S and S+ grouped) SSSIs
Option B, Internal Land
Management Option B, INNS
option C, Third Party Land
Schemes Option B, Strategic
Partnerships Option B

(27) (S and S+ grouped) SSSls
Option B, Internal Land
Management Option B, INNS
opftion A, Third Party Land
Schemes Option A, Strategic
Partnerships Option B

(29) (S and S+ grouped) SSSls
Option B, Internal Land
Management Option B, INNS
option C, Third Party Land
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Schemes Option C, Strategic
Partnerships Option B

(30) (S and S+ grouped) SSSls
Option B, Intfernal Land
Management Option C, INNS
option C, Third Party Land
Schemes Option B, Strategic
Partnerships Option B

—- (S and S+ grouped) SSSIs
Option B, Internal Land
Management Option C, INNS
option C, Third Party Land
Schemes Option C, Strategic
Partnerships Option B

The coarse screening as part of our wider screening criteria has been used to select
the feasible options. These meet the statutory requirements and are technically
feasible and can be delivered. They also score highly in the other criteria.

6.3 Selected Feasible Options

The final set of 3 feasible options are:

e SSSIs Option A, Internal Land Management Option B, INNS Option C, Third party
Land Schemes Option C, Strategic Partnerships Option B

e SSSIs Option A, Internal Land Management Option B, INNS Option B, Third party
Land schemes Option B, Strategic Partnerships Option B

e SSSIs Option B, Internal Land Management Option C, INNS Option C, Third party
Land Schemes Option C, Strategic Partnerships Option B

6.3.1 Option 0: Do Nothing

Do nothing option. No delivery of any enhancement biodiversity schemes. Does not
meet statutory requirements or achieve wider WINEP benefits. This is discounted as a
feasible option.

6.3.2 Option 1: Preferred, Best Value, Option

$SSIs Option A, Internal Land Management Option B, INNS Option C, Third Party Land
Schemes Option C, Strategic Partnerships Option B.

The preferred, best value options is made up of: Option A of the SSSI management
work package which includes full investigations in to three SSSI sites, and the delivery
of land management on 10 sites within or adjacent to SSSIs at 75% ambition; Option B
of the internal land management work package, which includes an investigation into
species reintroduction, the delivery of 55 site management plans for improving
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NERC41 habitats, the delivery of 40 site management plans for pollinator number
increases, planting of 100,000 trees/hedgerows, improvements to Springwell reedbed
and the implementation of a community support initiative focussed on biodiversity
improvements in the supply area; Option C of the INNS work package which includes
the management of mink, delivering INNS management in the catchment at a larger
scale, a larger contribution to a National INNS frial, and a larger scale delivery of
biosecurity infrastructure and training; Option C of the third party land schemes work
package which is the delivery of 5 large scale partnership schemes on third party land,
and Option B of the strategic partnership work package which is to fund partnership
conservation organisations to achieve wider benefits through joint delivery on
strategic sites.

Total cost (FY2022/23 cost base):

AMP8 Enhancement Capex | £7.915m

(Em)
AMP8 Enhancement Opex £1.767m
(Em)
AMPS8 Totex (£m) £9.682m

$SSIs Option A, Internal Land Management Option B, INNS Option B, Third Party Land
Schemes Option B, Strategic Partnerships Option B.

The least cost option is made up of: Option A of the SSSI management work package
which includes full investigations in to three SSSI sites, and the delivery of land
management on 10 sites within or adjacent to SSSIs at 75% ambition; Option B of the
internal land management work package, which includes an investigation into
species reinfroduction, the delivery of 55 site management plans for improving
NERC41 habitats, the delivery of 40 site management plans for pollinator number
increases, planting of 100,000 trees/hedgerows, improvements to Springwell reedbed
and the implementation of a community support initiative focussed on biodiversity
improvements in the supply area; Option B of the INNS work package which includes
delivering INNS management in the catchment at a smaller scale, a smaller
confribution to a Natfional INNS trial, and a smaller scale delivery of biosecurity
infrastructure and training; Option B of the third party land schemes work package
which is the delivery of 3 large scale partnership schemes on third party land and
Option B of the strategic partnership work package which is to fund partnership
conservation organisations to achieve wider benefits through joint delivery on
strategic sites.
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Total cost (FY2022/23 cost base):

AMP8 Enhancement Capex | £7.245m

(Em)
AMP8 Enhancement Opex £1.617m
(Em)
AMPS8 Totex (£m) £8.862m

$SSIs Option B, Internal Land Management Option C, INNS Option C, Third Party Land
Schemes Option C, Strategic Partnerships Option B

The alternative option is made up of Option B of the $SSI management work package
which includes full investigations in to three SSSI sites, and the delivery of land
management on 10 sites within or adjacent to SSSIs at 100% ambition; Option C of the
internal land management work package, which includes an investigation into
species reintroduction, the delivery of 83 site management plans for improving
NERC41 habitats, the delivery of 50 site management plans for pollinator number
increases, planting of 120,000 trees/hedgerows, improvements to Springwell reedbed
and the implementation of a 20% larger community support initiative focussed on
biodiversity improvements in the supply area; Option C of the INNS work package
which includes the management of mink, delivering INNS management in the
catchment at a larger scale, alarger contribution to a National INNS frial, and a larger
scale delivery of biosecurity infrastructure and training; Option C of the third party land
schemes work package which is the delivery of 5 large scale partnership schemes on
third party land and Option B of the strategic partnership work package which is to
fund partnership conservation organisations to achieve wider benefits through joint
delivery on strategic sites.

Total cost (FY2022/23 cost base):

AMP8 Enhancement Capex | £9.196m
(Em)

AMP8 Enhancement Opex £2.053m
(Em)

AMP8 Totex (£m) £11.249m
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The best value optfion has a high-level of confidence in achieving the WINEP
outcomes. This option meets the Water Industry Strategic Environmental Requirements
(WISER). It demonstrates a significant increase in ambition compared to the
programme in AMP7, whilst using a range of techniques to balance cost versus wider
environmental benefits to ensure the maximum benefit from targeted investment to
support meeting the WINEP wider environment outcomes. It addresses the risks and
issues identified in Stage 2 of the WINEP development process, builds on the
investigation measures that were explored during AMP7 NEP/WINEP programmes,
proposes continuing with existing strategic partnerships to maximise benefits of
external expertise, low delivery costs and joint organisational messaging, and includes
the delivery of five large third party land partnership schemes that will provide multiple
wider environmental benefits including greater access to nature, carbon capture,
and resilience to climate change.

This option has a medium level of confidence in achieving the WINEP wider
environmental outcomes. This option meets the Water Industry Strategic
Environmental Requirements (WISER). It seeks to address the risks and issues identified
in Stage 2 of the WINEP development process, builds on the investigation measures
that were explored during AMP7 NEP / WINEP programmes, proposes continuing with
existing strategic partnerships to maximise benefits of external expertise, low delivery
costs and joint organisational messaging. This option takes a less holistic approach to
tackling INNS in the catchment, contributing significantly to WFD, and is less ambitious
with regard to the delivery of large third-party land partnership schemes that will
provide multiple wider environmental benefits.

This option has a high-level of confidence in achieving the WINEP outcomes. This
optfion meets the Water Industry Strategic Environmental Requirements (WISER). It
demonstrates a significant increase in ambition compared to AMP7, whilst using a
range of techniques to balance cost versus wider environmental benefits to ensure
the maximum benefit from targeted investment to support meeting the WINEP wider
environment outcomes. It addresses the risks and issues identified in Stage 2 of the
WINEP development process, builds on the investigation measures that were explored
during AMP7 NEP / WINEP programmes, proposes continuing with existing strategic
partnerships to maximise benefits of external expertise, low delivery costs and joint
organisational messaging, and includes the delivery of five large third party land
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partnership schemes that will provide multiple wider environmental benefits. This
option also includes the enhanced + option for land management which includes the
delivery of a further 28 management plants, and implementation of pollinator
management on a further 10 sites. It also includes enhanced option for SSSI
management to deliver a great number of improvements on the sites. This option is
the most ambitious but is more challenging in terms of delivery than the other two
options, as more resource will be required. This is reflected in the higher cost of this
option as there will be a greater reliance on framework contractors to carry out the
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delivery.

Table 3 - Cross-referencing of Water Industry Strategic Environmental Requirements against feasible
options for the Biodiversity Programme

Heading

WISER Description

Comment

and delivery of multi-functional benefits at a catchment
scale.

Water body Water companies should take an adaptive management | See Adaptive Strategy
status approach ensuring actions are resilient to the likely
impacts of extreme weather and climate change (2-4°C)
as well as population growth
Water body Water companies should assess and develop a | Feasible options subject to cost and
status programme to meet RBMP requirements by 2027, based | benefits assessment consistent with
on a consistent methodology for assessing costs and | WINEP methodology.
benefits across the sector.

Water body The PR24 programme must include actions to improve | INNS options in the Biodiversity
status water body status to ensure that moderate status is | Programme will support meeting
achieved by 2030 as a minimum and improve further | moderate status.

where technology allows
Water body Water companies should work with stakeholders and | See Collaboration and Partnerships
status catchment partnerships to explore integrated solutions

Environment
Act

Water companies should shape and support nature
recovery through LNRSs and the use of nature-based
solutfions, contributing to wider socio-economic benefits.

All Biodiversity Programme options
focus on delivering  mulliple
ecosystem services benefits

Environment
Act

LNRSs support delivery of mandatory biodiversity net gain
and provide focus for a strengthened duty on all public
authorities to conserve and enhance biodiversity.

All Biodiversity Programme options
focus on delivering  mulliple
ecosystem services benefits
including biodiversity

Environment
Act

Anticipated that water companies will need to have
regard to the priorities set out in the LNRS covering their
operational area when agreeing PR24 priorities.

AWL engaging with HCC, KCC,
HMWT and NE on priorities of LNRS.
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Environment
Act

Water companies should explore  collaboration
opportunities where their ambitions overlap with NRNs and
LNRSs.

See Collaboration and Partnerships

Strategic Partnership with  HMWT,
WCCP and EWT established.

SSSI We expect water companies to contribute fo maintaining | SSSI Options for investigations and
or achieving SSSI favourable condition both on their own | delivery fo maintain  favourable
land and in the catchments they operate in. status included in  Biodiversity

Programme.

NERC Act We expect water companies to develop measures during | The Biodiversity Programme  will

2006 PR24 to contribute to biodiversity priorities and obligations | focus  on  delivering  multiple
on their own land or in the catchments they influence or | ecosystem services benefits
operate in. including biodiversity, particularly in

priority areas.

Natural Help create climate resilient places and improve the | Biodiversity Programme measures

environment

resilience of communities to droughts, floods and coastal
change by implementing cost-effective co funded
solutions.

within this scheme will support more
resilient chalk stream catchments to
flood and drought.

Ecosystem The long-term functioning of ecosystems as well the natural | Biodiversity Programme will support
and natural assets the water industry and people rely on should be | resilient chalk stream cafchments
function protected maintained and enhanced. and sustainable land management.
Natural Water company activity should restore, re-connect and | Biodiversity Programme  identify
environment enhance freshwater habitats and species. opportunities to restore, re-connect
resilience and enhance chalk stream habitats.
Water supply Water company plans should protect and improve the | Biodiversity Programme measures
and environment, considering both current and future | within  this scheme will seek to
environmental | challenges. This could mean tighter environmental | protect priority habitats including
resilience protection for some sensitive habitats such as chalk | chalk streams.

streams, to meet env objectives.
Climate Water companies are expected to adopt nature-based | See Collaboration and Partnerships
Change solutions as much as possible and monitor their success

and share learning with partners to build an evidence

base.
Climate WCs should improve the natural resiience of the | Biodiversity Programme measures
Change cafchments in which they operate by restoring their | within this scheme will seek to create

natural function. Water companies should ensure that
solutions build resilience of biodiversity in catchments, river
systems and water bodies.

more resiient  chalk  stream
catchments in which AW operate
with focus on delivering multiple
benefits including biodiversity.
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Option 1: Preferred, Best Value, Option

By working with partners, the best value option can provide the following net
environmental benefits:

e The confribution to trials of new INNS freatments and the management of
American mink in the Hertfordshire area, linking to the reintroduction of water
vole to some key sites.

e The ability to support a larger number of partners in the management of INNS
at a catchment scale which will have an increased likelihood of achieving
overall Good Ecological Status (GES) in those catchments and subsequently
on our landholdings too.

e Delivery of two additional large scale partnership projects which will have
multiple benefits linked to flooding, water quality improvements, carbon
capture, water retention and more resilient habitats.

Option 2

Option 2 can meet the statutory requirements and address the risks and issues
documented as part of Stage 2 of the WINEP development process. The other feasible
options can deliver the following additional environmental benefits.

Option 3

In addition to the net environmental benefits stated in the best value option, by
implementing the enhanced + option across all ‘work packages’, there is an
increased likelihood of meeting wider environmental outcomes for biodiversity,
climate change regulation, SSSI habitat being enhanced, and being able to deliver
4 additional large scale partnership projects which will have multiple benefits linked
to flooding, water quality improvements, carbon capture, water retention and more
resilient habitafts.

The best value option 1 and alternative option 3 support meeting the WINEP wider
environmental outcomes. Examples are shown below, but not limited to:

Natural Environment Outcomes

Habitat enhancement schemes on NERC41 habitats across the Affinity Water
operational catchments which provide greater habitat and supporting ecology for
priority species such as water voles.

Catchment Resilience Outcomes

River and lake improvements and habitat enhancement schemes on chalk streams
and their catchments across the Affinity Water operational catchment to provide
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benefits to water quality through reduction of silt build up, installation of hedgerows
to reduce sediment run off from land and wetland creation to slow high flows.

Net Zero Outcomes

Biodiversity measures such as wetland creatfion and grassland management
contributing to carbon storage and sequestration. The best value option can provide
carbon in-setting investment opportunities to support our Net Zero commitments.

Access, Amenity, and Engagement Outcomes

Habitat enhancement schemes on publicly accessible land to improve connectivity
between priority habitats, people and communities, enhancing access and
recreation opportunities.

Option 1: Preferred Option

The best value opftion provides the greatest balance between investment and
meeting the Water Industry Strategic Environmental Requirements (WISER), addressing
the risks and issues identified in Stage 2 and supporting the WINEP wider environmental
outcomes. This option has been developed with an adaptive planning approach to
ensure sufficient flexibility to scope, design and implement measures where
opportunities are available, particularly around co-design and co-funding with regard
potential schemes on third party land, working in partnership with other stakeholders,
and through delivery of catchment wide INNS control by working with other
catchment users.

Option 2

Option 2 has less proportional benefits to the environment versus the cost of delivery
than Option 1. Option 2 looks to deliver two less third-party land partnership schemes
than Option 1 which means less wide environmental benefit by connecting sites
outside of Affinity Water ownership, and less opportunity to realise other benefits from
these schemes such as flood alleviation, water quality improvements and carbon
capture. This option also has fewer catchment wide benefits of INNS control at both
catchment and national scale compared with Option 1.

Option 3

Option 3 adopts a similar approach to option 1 but aims to deliver a more ambitious
programme of interventions and improvements on company owned sites, and a more
ambitious programme of delivery on SSSi sites. This option is less appropriate to the size
and complexity of the environmental risks and issues and is considered more
challenging to deliver due to the scale of the programme. As this option aims to
deliver all currently existing management plans, it is less adaptive than the best value
opfion.
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A three-fier approach to assurance has been followed as set out below:

1) Tier 1
a. Review of WINEP business cases by PR24 Red Team
b. Review of business cases by Head of Water Resources & Environment
c. Review of costings by AMP7 WINEP leads or for infra and non-infra
schemes by Capital Delivery programme managers and Head of Asset
Planning
2) Tier 2
a. Presented to EMT 16 November 2022
b. Review and signoff by Director of Regulation & Strategy and Director of
Asset Strategy & Capital Delivery

a. External Assurance by Atkins
b. Board Assurance statement for WINEP Stage 3 PR24 submission

We have discussed our approach with Ofwat and the EA in September 2022 through
the WINEP pre-draft submission meeting, and made the minor recommended
changes as advised.

We have commissioned Atkins as our external, independent assurance auditor to
carry out a programme of audits across our proposed WINEP throughout October and
November 2022. These audits confirmed we have followed the WINEP methodology
in order to determine the preferred, best value option detailed in this business case.
The Assurance report produced by Atkins is Appendix 5 of this business case and the
associated WINEP Stage 3 Board Assurance Statement included as part of our WINEP
submission is Appendix 6.

Our economic and analysis and the associated spreadsheet has been fully checked
and assured and compared with other similar systems by our consultants Eftec and
ICS Consulting, who have extensive expertise in economic analysis and who have
supported the EA with the environmental benefit values and metrics.

In addition, we have a rigorous internal audit trail and assurance process to check all
numbers and assumptions made.

We received formal feedback from Ofwat on our WINEP submission on 25 May 2023.
A number of comments and feedback were received and aspects applicable to this
business case have been accounted for and addressed within the wider document.

This proposed scheme was accepted as part of our PR24 WINEP by the EA as part of
the third release of the WINEP issued in July 2023. This included acceptance of the
proposed phasing of the best value option across AMP8 and AMP9 which have been
reflected in this business case.
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7 Option Assessment Approach

We have rigorously followed the WINEP methodology for the economic analysis and
using the UK HM Treasury Green Book (2020) approach as the basis for the
calculations. We have developed a spreadsheet to undertake the analysis for the
different options and to calculate the NPV's and benefit / cost ratios. The use of the
spreadsheet enables a very flexible approach to be taken for the analysis, as we can
develop several options for analysis, undertake sensitivity testing, and combine
projects for analysis as necessary.

The WINEP methodology does not monetise biodiversity benefits due to the inherent
uncertainties in the metrics and valuations. It does, however, suggest that biodiversity
units are used to quantify the benefits, if possible, where they are available. We have
some unit baseline values which can be attributed to the delivery of elements of the
programme, but do not have an overall programme level baseline to calculate
biodiversity gains at this stage.

We have used our Copperleaf system to replicate and consolidate different projects
and programmes of work across the whole asset base for our PR24 submission.
Copperleaf acts as the master for all our investments and looks at the environmental
and community and performance metrics across the whole investment portfolio.
Copperleaf also acts as a check of some of the economic calculations.

The costs for each option have been calculated using a combination of the Affinity
Water unit cost model which uses unit costs for biodiversity activities to build up
projects, and costs from previous known work and schemes.

We have focused our benefit quantification on the use of the WINEP environmental
and community benefit metrics and have used the associated benefit valuations
published in the WINEP methodology.

We have also considered other benefits such as cost savings, and other performance
meftrics where they are applicable. Although in most cases we have not attempted
to monetise the additional benefits for two reasons: firstly, to ensure no double
counting of benefits; and secondly, because many of these are difficult to quantify.
Instead, we have discussed these qualitatively in our assessment.
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The supporting metrics for the benefits quantification have been determined using the
WINEP methodology or based on an assessment of studies from similar projects. In
some areas, we have had to estimate the metrics, and if these significantly materially
impact the analysis, then we have undertaken sensitivity studies. Where the benefits
are less material, we have sometimes qualitatively assessed the benefits rather than
include them in the economic analysis.

For each benefit, we have considered the timing of the benefit realisation and
duration of the benefits over time. For exomple\, is there is any lag before the benefit
will start to materialise? Is there is a phased benefit realisation? And will the benefits
diminish over time? As such, we have developed a profile for each benefit over time.

The Natural Capital assessment for the biodiversity programme has been carried out
qualitatively, following the WINEP methodology guidance to not monetise biodiversity
benefits. Once the individual schemes are more defined, baselines will be calculated
so that full NCRAT tool assessments can be made before and after delivery to quantify
schemes where possible.

We have used our experience of delivering similar projects over the last ten years to
improve our cost estimating and efficient delivery. As we have become more mature,
we have utilised frameworks, partnerships, and better ways to deliver the outcomes
that we require.
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8 Option Assessment

The primary objective of the project is to improve biodiversity across the Affinity Water
Estate and supply area, and this has formed the focus for our option assessment. Our
analysis has been to assess the preferred, least cost and alternative options. We have
not monetised our biodiversity benefits as per the WINEP methodology. However, we
have estimated the improvements in biodiversity units where possible to do so. In other
areas, we have had to make simple qualitative assessments of the biodiversity
benefits. These estimates have been used to compare the options, whilst considering
the option costs and other benefits and dis-benefits. We have also used the screening
criteria for the option development to inform our final decision-making.

We have screened each feasible option to understand the potential benefits. These
are captured in the following table (Table 5) and then used in our assessment.

Table 4 - Benefits screening

Benefit ‘ Commentary

Biodiversity — SSSI Management Considered but not measured

Biodiversity — NERC41 habitats site

Considered and units quantified
management

Biodiversity — Pollinator numbers Considered but not measured

Invasive species reduction Considered but not measured
Increase in tree cover Considered but not measured
Water purification by habitats Considered but not measured
Water quality Considered but not measured
Water supply Considered but not measured

Climate regulation Considered but not measured
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Recreation Considered but not measured
Recreation - angling Considered but not measured
Food - shellfish Not applicable
Air quality Not applicable
Hazard regulation - flood Considered but not measured
Volunteering Considered but not measured
Education Considered but hot measured
Food production (ha) Not applicable

Livestock (dairy and meat) (ha) Not applicable

Timber production (ha) Not applicable
Social health (ha) Considered but not measured
Outcome Option Included

Option includes a catchment and nature- Preferred Option 1 Yes

based solution
Option 2 Yes
Option 3 Yes
Option 4 N/A

We have made a number of assumptions in our option analysis. These are designed
to be conservative by nature to account for the significant uncertainties that are
inherent in the benefit assessment. By making conservative assumptions, we can be
confident that the overall analysis is sufficiently robust to support the investment
decisions. Our assumptions are detailed below:
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Larger scale projects mean more benefits

e As we have only carried out a qualitative assessment, we have assumed that
a larger scale project will have proportionately more benefits

Biodiversity Units

e Biodiversity units were calculated using metric 2.0 so may be different using the
new version of the metric.

The delivery of biodiversity interventions on SSSI sites will be able to be quantified once
a BNG baseline assessment has been carried out, and then the site will be reassessed
following the implementation of actions.

The preferred option 1 and option 2 has the same level of ambition for the SSSI
Management work package, Option A. Option 3 includes Option B of this work
package which is of higher value so as to deliver more improvement on the sites.
Option B will likely provide a greater BNG value compared with Option A, although
the costs for Option B are much higher, and may not give proportionate
environmental gain for the additional money spent.

The internal land management work package includes the implementation of
NERC41 and pollinator management plans, the delivery of biodiversity projects in the
community, management of a reedbed habitat, investigation into the reintfroduction
of a species, and the creation of woodland and hedgerow habitat through tree
planting.

The best value option 1T and option 2 have the same level of ambition for this work
package, Option B, whereas the alternative option includes a more ambitious option,
Option C of the work package.

The sites put forward for NERC41 habitat management plans to be implemented upon
have had a BNG baseline assessment carried out, and have hypothetical post-
implementation assessment values too, using the Defra BNG metric 2.0. The potential
number of Biodiversity units that could be achieved through the delivery of Option B
which aims to deliver 55 NERC41 site management plans is: 1674.

Option 3 has a higher level of ambition, Option C, which aims to deliver 83 NERC41
site management plans which have the potential to deliver 1699 biodiversity units.

A baseline assessment has not yet been carried out on the pollinator sites to
quantitively assess the benefits of delivery of the management plans but this will be
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done prior to the delivery of these plans, but it is assumed that a greater number of
units will be delivered through Option C of the work package, as this aims to deliver
on a larger number of sites (60, compared with Option B which aims to deliver 40).

The larger number of community biodiversity schemes that will be supported though
Option C, which is 20% larger than Option B of the work package, is expected to have
a greater NC benefit with regard volunteering opportunities, education through
working with a greater number of groups, as well as greater BNG through the delivery
of more schemes.

More NC value is therefore expected to be achieved through option 3, although the
costs for this option are significantly more and may not be proportionate to the
additional benefit.

This work package includes the management of INNS in the community, with partners
at both a catchment and local scale, catchment wide eradication and the
treatment of Himalayan balsam in the Mimram and Cam catchments, the
management of INNS through treatment and the inclusion of biosecurity infrastructure
on company land, and the contribution to national INNS treatment trial.

This work package is difficult to quantity due to the undefined nature of the schemes
that will take place in the community at this stage, and the difficulty in knowing what
can be carried out on third party land.

Option 2 includes option B of this work package, which is a less ambitious option than
that covered by the preferred option and the alternative option.

Option C of this work package, included in the best value option 1 and option 3, has
the ambition to deliver 2 additional catchment wide INNS control projects each year,
an additional 10% local community INNS control schemes, 20% more tfreatment in the
Mimram and Cam catchments, and a greater number of biosecurity infrastructure
across publicly accessible sites compared with Option B covered by the least cost
option. It also includes the additional task of carrying out mink monitoring and control.

While these projects cannot be assessed quantitively at this stage, Option C will have
a greater value with regard education around INNS and how to manage them,
volunteering effort and opportunity, increased input toward achieving good status
under WFD on the Mimram and Cam chalk streams, recreational visits will be
increased as species such as floating pennywort will be tackled which causes
problems with angling and water sports, and greater balsam control can impact
positively on water quality, bank erosion and riparian habitat.
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This work package includes the delivery of larger partnership schemes on land not
owned by Affinity Water.

As these projects are not yet defined, they are not able to be quantitively assessed,
but the ambition is that these schemes will have multiple NC benefits including:
education through working with local community and wider stakeholders and the
addition of interpretation on environment and the link to water and water
consumption; recreational use through opening areas currently private up to the
public; volunteering opportunities through both project delivery and ongoing
maintenance; carbon sequestration, benefits to water quality and climate change
resilience through different land use creation (depending on the project and the
implementation but, for example, a new wetland could have these benefits) as well
as biodiversity benefits achieved through increasing the number and quality of priority
habitats.

Option 2 include Option B of this work package, where 3 of these projects will be
delivered.

The best value option 1 and option 3 include Option C of this work package, where 5
of these projects will be delivered, meaning a greater NC benefit from the best value
option 1 and option 3.

This work package includes working with strategic partners to deliver NERC41 habitat
improvements on Affinity Water land and the wider landscape. All three options
include Option B of this work package, as the benefits assessment carried out during
the reduction of options from the unconstrained to the constrained list removed
Option A on account of not achieving enough wider benefits and making the Land
Management work package difficult to deliver without these partnerships.

NC benefits of working with these strategic partners include education, volunteering,
access and recreation as well as biodiversity gains.

Biodiversity has not been monetised in the assessment, as per the WINEP
methodology. However, biodiversity is expected to be positively impacted by the
project, in accordance with the type of habitats impacted and the quantity of
hectares as described in other sections.
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We have undertaken an assessment of the project on the four WINEP outcomes. The
observations are presented below.

Positive impact: noticeable benefits from relevant ecosystem services have
been identified

Marginal / Neutral impact -

Negative impact: noticeable dis-benefits from relevant ecosystem services have
been identified

Not assessed within options development and appraisal o
Ovutcome Option
Natural Environment: |Improvements fo the Preferred Option 1
natural environment through the protection
restoration and  enhancement of the Option 2
environment, biodiversity and habitats
Option 3
Net Zero: Contributions to achieving a balance Preferred Option 1
between the amount of greenhouse gas (GHG)
emissions put info, and the amount taken out of, Option 2
the atmosphere
Option 3
Catchment Resilience: Contributions fo Preferred Option 1
catchment flood and or drought resilience,
better surface and groundwater management, R
. . . . . Option 2
restoring or increasing environmental capacity,
and securing sustainable alternative  water
resources Option 3
Access, Amenity, and Engagement: Preferred Option 1
Contributions to improving access to, amenity of
and engagement with the natural environment Option 2
fo support customer and community wellbeing
Option 3
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The best value option 1 significantly reduces the risk of non-delivery of the WINEP
requirements by addressing the stakeholder gathered risk and issues list. This option
also allows for an element of flexibility with regard delivery of site management
improvements, as less sites are being put forward for delivery so that site constraints
can be accommodated, and a flexible delivery approach can be taken. As the sites
chosen for delivery will be done on a priority basis, a greater environmental gain will
be achieved on the as the higher priority site implementation activities are delivered,
and smaller gains will be achieved from the delivery of sites lower down the priority
list.

The best value option also offers the opportunity to explore projects on third-party land
that will be able to achieve greater wider environmental benefits. This option is less
ambitious that of Option 3, but it more likely to succeed due to the smaller scale of
the programme and, therefore, the ability to deliver with a combination of in-house
and external resource.

This option delivers fewer third-party land partnership schemes and supports fewer
catchment wide INNS control schemes. This option will, therefore, have the potential
to require more ongoing treatment of INNS as they are tackled at a smaller scale,
addressing the risk of INNS spread in the catchment to a lesser extent than that of
Option 1. There is a less ambitious third-party land partnership project option with
Option 2 which is therefore less likely to deliver as many wider environmental benefits
compared with Options 2 and 3.

Option 3 has the greatest level of ambition with regard the delivery of environmental
benefits, but also has a greater level of delivery risk as there is less flexibility in the
delivery of the land management options. As the lower priority sites will be delivered
last, the relative gain versus the cost will be smaller than those delivered under Option
1.

This option also has a greater investment in SSSI management, which addresses the
risk of SSSI not achieving favourable status to a larger degree than Options 1 and 2.
Although this Option addresses the WINEP requirements to the biggest degree, it also
has a higher chance of failure due to the reduced flexibility in delivering the
programme, and the increased reliance on external resource.
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The best value option is the preferred option because it creates a biodiversity
programme which addresses all of the risks and issues across the company supply
area that were raised by stakeholders. When reviewing the scale of benefits achieved
through the delivery of the three options compared with their costs, the best value
option achieved the most benefit on a qualitative basis.

The option is ambitious in that it considers all risks and issues raised and aims to deliver
at ascale thatis above and beyond the minimum requirement. The costs of this option
are lower than the alternative option because they offer a more flexible delivery by
implementing improvements on 55 company sites following the AMP7 WINEP
investigation in to NERC41 habitats, and 40 sites following AMP7 investigation into
pollinator habitats. This means that sites can be delivered on a priority basis with those
achieving the most biodiversity net gain being delivered first for greater benefits versus
cost.

The low-cost optfion 2 does not offer as much environmental benefit as the
programme is smaller, particularly with regard to INNS management at the
catchment scale, and the delivery of large third-party land partnership projects which
have multiple wider benefits including carbon capture, improved water environment,
reduced flood risk, social value and increased biodiversity value.

The preferred option supports the Affinity Water environment policy and ambition to
provide high quality drinking water whilst leaving the environment in a sustainable and
measurably improved state. Through the delivery of projects both on Affinity Water
land and in the catchments in which we operate with a biodiversity and conservation
focus, the preferred Biodiversity option, working with the other WINEP programmes,
willdemonstrate the ambition to be stewards of the environment. The preferred option
also includes environmental monitoring which will aid in demonstrating the benefits of
the environmental schemes.

The preferred option will support the delivery of the Ofwat suggested biodiversity
performance commitment (PC). The Biodiversity PC will likely require Affinity Water to
have a net gain in biodiversity units using the latest approved Defra metric. This
assessment will need to be carried out across all company owned land and project
sites and will be assessed at the end of AMP8 versus a baseline established in AMP7.
The current PC methodology suggests that an average units per ha will be used to
assess this gain.

The preferred option is forecast to give the most cost beneficial likelihood of achieving
a Biodiversity PC through the delivery of site management plans to increase quality of
NERC41 habitats, and pollinator habitat, and the delivery of partnership projects on
third-party land that will allow for the accounting of further BNG units as well as wider
benefits such as carbon sequestration and providing public access to nature.
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The project is part of our longer-term goal to improve the local environment for
customers and communities. Our assessment of the different options has shown that
the preferred option is the best value option. The project will deliver the statutory and
non-statutory drivers and will build the foundations for additional future catchment
improvements.
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9 Delivery Considerations

The programme will be delivered alongside a number of capital projects where there
will be a requirement to achieve biodiversity net gain under planning laws and the
Environment Act 2021.

The programme will also maximise benefits where possible by being delivered in
conjunction with some of the Catchment and Nature Based Solutions, and River
Restoration projects in the wider environment portfolio. By partnering where possible
on these schemes, efficiencies may be possible, particularly around third-party
schemes, and utilising knowledge and resource from strategic and caftchment
partners.

The biodiversity programme will be delivered in collaboration with grounds
maintenance and Estates and Facilities led projects to ensure that appropriate
ongoing management on sites in being carried out to maximise biodiversity benefits.

The renewable energy programme of solar panel installation had competing
requirements for larger land parcels to maximise the output of solar panels to offset
carbon and we will work to ensure alignment between these two programmes and
ensure opportunities are realised.

In the past, it has been difficult to quantify the benefits of a biodiversity scheme. Being
able to give a hypothetical value to the delivery of a project will also aid with internal
discussion and business decisions around the best use for a site. To be able to assess
the environmental benefits of delivery of the biodiversity programme, a biodiversity
baseline will be gathered, using the Defra metric. This will then be used to compare
post-project delivery to fully understand the benefits.

Lessons learnt from the river restoration schemes delivered in AMP7 will help to deliver
the third-party land partnership schemes in AMP8 as there are many similarities. For
example, the benefit of having very early stakeholder engagement with all parties,
the use of illustrations and drawings of the concept design to help aid discussion, and
the agreement up front of long-term management at the site once the project is
delivered.

Efficiencies can be made when working more holistically across the company supply
area with regard to delivering biodiversity across our Estate. The biodiversity team will
work on engaging with the whole business to ensure efficient and effective delivery
of site management.
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Following some work with angling clubs on company sites through delivery of aquatic
INNS surveys (AMP7 WINEP requirement), it has become clear that there are
opportunities to work more closely with our tfenants and leaseholders on sites open to

the public to improve signage, access,

and biosecurity and secure wider

improvements and environmental outcomes.

There are a number of risks associated with delivery of the options. Table 5 summarises
the delivery risks and the mitigation in place to add confidence to the ability to deliver

the preferred option.

Table 5 - risks to delivery and mitigation

Risk Mitigation

Difficulty in finding third party land projects

A good network of landowners has been
established through the AMP7 delivery of
river restoration and catchment
management schemes means that there is
confidence in the ability to deliver 5 schemes
as per the preferred option. We can utilise
catchment hosts and strategic partners to

use requirements for sites e.g., biodiversity,
solar, new operational assets when looking
fo implement NERC41 and pollinator
management plans

help with stakeholder engagement if
needed
Potential for conflicting or alternative land | Cross company collaboration  with  site

operators, project managers and the senior
leadership team, and utilisation of our
internal Land Group will ensure that the most
appropriate option is taken forward with
regard land use. The preferred option allows
flexibility on sites for delivery so that we can
maximise opportunities and benefits. A six
capitals approach will be used where
appropriate to assess the best value option
for a site

Difficulty  finding land appropriate to
accommodate 100,000 frees

Trees can be planted as part of partnership
projects, including partnering on other
projects in the WINEP portfolio to ensure the
frees are planted in the most appropriate
locations

Delivery on SSSIs that are outside of Affinity
Water ownership

There will be a requirement to work with NE
and landowners to allow for implementation
of management on SSSI sites that are outside
of company ownership. We will utilise our
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network of stakeholders to maximise
opportunity and minimise this risk

Catchment INNS management on Cam and | We will use our experience gained from
Mimram relies upon access to third party | previous projects where we have
private land successfully worked with our framework
confractors to contact third party
landowners to tackle INNS on private land.
We will work with the EA and catchment
hosts on stakeholder engagement where
necessary to engage with landowners

Insufficient resource and expertise to deliver | We will increase the in-house resource for
the size of the preferred option delivery, working with our strategic partners
and framework confractors to implement
actions. We will develop our inhouse
expertise and capability through training
and development. Where possible we will
work collaboratively with other projects both
in and out of the WINEP portfolio

There is an option to not continue to support | Contfinue to fund, and expand the remit of,
these partnerships in AMP8, but without the | the project partnerships to achieve multiple
partnerships, the same delivery would have | benefits.

a significantly higher cost, and there would
be arisk that the previous AMPs work on the
sites would be undone through a lack of
regular management.

Further detail regarding how we have ensured the deliverability of our full investment
portfolio is provided within AFW 32 Deliverability of our Plans.

Yearly progress reports will be submitted against each of the WINEP lines to report on
the progress of delivery against each scheme. There will also be an end of AMP8
report provided to sum up the total benefits achieved.

Prior to on-the-ground delivery, a baseline assessment will be carried out using the
latest Defra BNG metric to assess the number of biodiversity units before the project is
delivered. Following delivery of the project, a post-implementation assessment will be
carried out to assess the number of biodiversity units that have been created through
delivery.

There will also be a Natural Capital assessment carried out on the projects before and
after their completion so that the wider environmental benefits can be assessed for
each of the schemes.
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10 Supporting Information

Our supporting information is included in the Optfion Development Report and
associated appendices.

All appendices can be made available upon request.

Appendix 1 - PR24 WINEP Risk and Issues list

Appendix 2 - WINEP Biodiversity scheme build

Appendix 3 - Biodiversity Option Evaluation

Appendix 4 - NERC41 habitat final investigation report (AMP7 — 7AF200006)
Appendix 5 — Atkins PR24 WINEP Assurance Report November 2022

Appendix 6 — PR24 WINEP Stage 3 Submission Board Assurance Statement
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1 Summary

Affinity Water, Southeast Water and Thames Water have received a request from the
Environment Agency (EA) to include in their respective PR24 WINEP submissions a
funding contribution towards the EA led Lower Thames weir refurbishment and fish
passage improvement works. The legislative drivers for this work are:

- the Salmon and Freshwater Fish Act (1975)
- Eels Regulation (2009),
- Water Environment (WFD) (England and Wales) Regulations 2017

The three water companies’ abstract water from the River Thames upstream of
Teddington Lock. Under the WFD, this reach of the Thames is classified as a Heavily
Modified Water Body due to both abstraction and navigation impacts. The EA have
therefore requested a confribution from each water company towards fish passage
improvements to the structures (weirs) that are considered to benefit abstraction
through the operation and management of river levels.

The EA will deliver works through either their Thames Weir Refurbishment programme,
as a Fisheries, Biodiversity and Geomorphology (FBG) lead Project or as part of the
River Thames Scheme. The water company funding contribution to this project is
subject to securing funding through the PR24 price review process and will be no more
than 50% of the fish passage improvement costs for the identified structure. Where two
water company river intakes are located upstream of the same structure, the water
company funding contribution will be calculated based on the percentage split of
their licensed abstraction relevant to the structure. Should any of the water
companies not secure funding, the other company/companies will not be responsible
for making up any funding deficit.

At the fime of the PR24 WINEP Stage 3 Submission (30 November 2022), the EA have
provided estimated costs for a number of projects, but the preferred option and costs
are yet to be finalised. It is therefore noted that the water companies will need to
review and revise their confribution following the provision of this information by the
EA. At the time of producing this business case, no further updates around costs had
been received from the EA.

The EA included seven structures along the waterbody that need interventions. Out
of the seven structures, Affinity Water is required to contribute towards the costs of
four: Chertsey TQ0537367034 (4% of the water company costs conftribution), Penton
Hook TQ0432469383 (100% of the water company costs confribution), Bell
TQO0165472151 (25% of the water company costs contribution), Sunbury TQ1052168111
(100% of the water company costs conftribution).

The EA have confirmed that in accordance with the Salmon and Freshwater Fish Act
(1975) and Eels Regulation (2009), the owner or operator / responsible person,
respectively, is responsible for maintenance of a structure. This requirement therefore
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sits with the EA and no ongoing maintenance requirements or funding confribution
from the water companies is required for this purpose.

We submitted our PR24 WINEP in November 2022 and this proposed scheme has been
accepted with the status of ‘proceed’ in the third release of our PR24 WINEP issued by
the Environment Agency in July 2023.

149
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Base Information

Report Date
Report Title

Options Assessment
Report (WINEP)

Start Date

Completion Dates

16 August 2023

River Thames Fish Passage Improvements — PR24 Business
Case

08AF100007_OAR

01/04/2025

31/03/2030

WINEP Spreadsheet ID

WINEP Action ID
Primary WINEP Drivers

Scale of Action
Delivery

Location of Delivery

08AF100007
WFD_IMP_WRHMWB (S+)

Within the WFD waterbody

GB106039023232

AMP8 Spend 2025-26 | 2026-27 | 2027-28 | 2028-29 | 2029-30 Total

Capex (Em)| 0.00 0.00 0.00 0.00 0.00 0.00
Opex (Em)| 0.10 0.10 0.10 0.10 0.09 0.49
Totex (Em)| 0.10 0.10 0.10 0.10 0.09 0.49
Drivers
100% Eels/fish passes
Benefits
N/A
Economic Analysis
NPV Costs (£m) (2025-55) 0.5 NPV Benefits (£m) (2025-55) N/A
NPV (£m) (2025-55) N/A Benefit / Cost Ratio N/A
Six Capitals
q Social Financial Manufact. F
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2 Business Case Description and drivers

Affinity Water, Southeast Water and Thames Water have received a request from the
Environment Agency (EA) to include in their respective PR24 WINEP submissions a
funding contribution towards the EA led Lower Thames weir refurbishment and fish
passage improvement works.

The EA will deliver works through either their Thames Weir Refurbishment programme,
as a Fisheries, Biodiversity and Geomorphology (FBG) lead Project or as part of the
River Thames Scheme.

The EA will fund 50% of the costs and the remainder 50% is assigned to the Water
Company with surface water abstraction licences in the respective reach of the
Thames. The water company funding contribution to this project is subject to securing
funding through the PR24 price review process and will be no more than 50% of the
fish passage improvement costs for the identified structure. Where two water
company river intakes are located upstream of the same structure, the water
company funding confribution will be calculated based on the percentage split of
their licensed abstraction relevant to the structure. Should any of the water
companies not secure funding, the other company/companies will not be responsible
for making up any funding deficit.

At the time of the PR24 WINEP Stage 3 Submission (30 November 2022), the EA have
provided estimated costs for a number of projects, but the preferred option and costs
are yet to be finalised. It is therefore noted that the water companies will need to
review and revise their contribution following the provision of this information by the
EA. At the time of producing this business case, no further updates around costs had
been received from the EA.

The EA have included seven structures along the waterbody that need interventions.
Out of the seven structures, Affinity Water is required to contribute towards the costs
of four (Figure 1 and Table 1).

Table 1 Required Affinity Water contributions to structures

TQ0537367034
TQ0432469383 100 %
TQ0165472151 25%

TQ1052168111 100 %
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Figure 1 Location of the planned interventions

All the schemes planned by the EA for AMP8 in the area are detailed in Table 2 below.
Affinity Water will be involved in the first four interventions.

Table 2 EA Weir refurbishments and fish passages for AMP8

Upstream Intake(s)

EA Delivery Route

Affinity
Water

Southeast
Water

Thames
Water

1 Bell Sunnymeads | Hythe End Thames Weir Refurb

2 | Penton Hook Egham Thames Weir Refurb

3 | Chertsey Chertsey Laleham River Thames Scheme
4 | Sunbury Walton River Thames Scheme
5 | Old Windsor Datchet Thames Weir Refurb

6 | Teddington Surbiton River Thames Scheme
7 | Boveney Bray FBG Lead Project
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3 Business Case Development

The existing weirs on the River Thames upstream of Teddington Lock need remedial
works to improve easement/passage for freshwater fish and eels. The EA are leading
on this project and undertake routine surveys. At the time of writing, no additional
information on the current baseline assessment of fish passage has been provided.

Affinity Water, Thames Water and Southeast Water abstract water from the River
Thames upstream of Teddington Lock. Under the Water Framework Directive (WFD),
this reach of the Thames is classified as a Heavily Modified Water Body due to both
abstraction and navigation impacts. The EA have therefore requested a contribution
from each water company towards fish passage improvements at the structures
(weirs) that are considered to benefit abstraction through the operation and
management of river levels.

The legislative drivers for this work are:

e - the Salmon and Freshwater Fish Act (1975)
e - Eels Regulation (2009),
e - Water Environment (WFD) (England and Wales) Regulations 2017

The EA have confirmed that in accordance with the Salmon and Freshwater Fish Act
(1975) and Eels Regulation (2009), the owner or operator / responsible person,
respectively, is responsible for maintenance of a structure. This requirement therefore
sits with the EA and no ongoing maintenance requirements or funding confribution
from the water companies is required for this purpose.

The primary driver assigned to the schemes is:

e WFD_IMP_WRHMWSB = action to improve ecological status (surface water)
Secondary driver:

e NERC_IMP = conserve and enhance biodiversity
Tertiary driver:

e EE_IMP = ensure structures meet requirements for fish and eels legislations
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Bell Weir:

Current fish passage facilities are currently limited to a Denil Salmon Pass built in 1991.
The EA's fish pass prioritisation exercise for the River Thames has indicated this weir as
impassable to coarse fish and eels. It has been classified as ‘High' and ‘Critical’ priority
for improvement for multispecies and eel passage respectively. Works to the weir are
planned as part of the Thames Weir Refurbishment Package (TWRP), to provide
multispecies passage, including for eels. The EA's technical specialists and the
National Fish Pass Advisory Service are currently working with the designer (Jacobs) to
develop a suitable design. This is likely to be an on-weir two-flight technical baffle-
brush pass. An approximate capital cost estimate at this stage of £800k has been
identified.

The EA will fund the scheme with 50% conftribution to total costs. Out of the remainder
50% water company contribution, based on abstraction licence volumes, Affinity
Water is expected to contribute 25% with Thames Water contributing for the
remainder 75%.

Penton Hook Weir:

The current fish passage facilities at this site include a Larinier fish pass (in poor state of
repair) and a nature-like bypass channel (fed by a 50m long culvert). The weir
complex comprises two setfs of gates and fixed overspills over a 1Tkm length of river.
Fish passage is rated as insufficient for all species. A number of fish pass improvements
are being developed for this weir complex by Jacobs in consultation with EA fisheries
specialists. This includes fish easement on the fixed spill weir, de-culverting of the
bypass channel, upgrading the technical pass on the main weir and installing an eel
pass on weir A. These works are to be included as elements of the Thames Weirs
Refurbishment Package. There will be a range of costs across the options, but the cost
estimate is approximately £150k. The proposal is that Affinity Water would contribute
to at least one of these.

Of the proposed funding of one of the above elements, the EA will fund this with 50%
contribution. Out of the remainder 50% water company contribution, Affinity Water is
expected to contribute to 100% with no other water companies contributing.

Chertsey Weir:

Current fish pass arrangements at Chertsey include a fraverse type fish pass for salmon
constructed in 1990 (rated poorly effective for salmon) and an eel pass constructed
in 2019. Passage is rated as Insufficient for salmonids, Impassable for coarse fish and
Safisfactory for eel. An outline design has been developed by Atkins in consultation
with EA fisheries specialists for a nature-like bypass channel across land to the right of
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the weir. Detailed design will be developed in conjunction with the River Thames
Scheme (RTS), as the downstream confluence of a proposed flood channel is located
at this site. The fish pass will be delivered as part of the RTS works. The costs estimate
at the outline design stage is approximately £700k.

The EA will fund the scheme with 50% Conftribution. Out of the remainder 50% water
company confribution, Affinity Water is expected to contribute 4% with Thames Water
confributing the reminder 96%.

Sunbury Weir:

Fish passage facilities are currently limited to a Denil Salmon Pass built in 1991. The EA's
fish pass prioritisation exercise for the River Thames has indicated this weir as
‘Impassable to coarse fish and eel’ and ‘of High and Critical priority for improvement
for Multispecies and Eel passage respectively’. Works to the weir are planned as part
of the TWRP to provide multispecies passage, including for eel. The EA's technical
specialists and the National Fish Pass Advisory Service are currently working with the
designer (Jacobs) to develop a suitable design. This is likely to be an on-weir two-flight
technical baffle-brush pass. The approximate capital cost estimate at this stage is
£500k.

EA will fund the scheme with 50% Conftribution. Out of the remainder 50% Water
Company contribution, Affinity water is expected to contribute to 100% with no other
water companies’ contribution.



156

River Thames Fish Passage Improvements

4 Partnering

We have undertaken extensive engagement with our customers to build a detailed
understanding of their priorities and reflected these in this business case. For more
detail on our customer engagement see AFW04 What Customers and Stakeholders
Want.

This is an EA led project and therefore the EA have undertaken an options appraisal
and selected the best options for each scheme. The EA have indicated to us the
preferred scheme, and as we are only funding partners for the schemes, the EA have
confirmed that we are not required to undertake an optioneering process. As part of
our wider WINEP process we have undertaken customer engagement. The key
findings of this are presented below.

The insight and testing of our business plan with customers has been integral to its
development. The voice of the customer is used throughout the process to shape and
challenge the plan across its development and at each stage.

The triangulated customer insight has shaped and informed the overall strategy,
informing each business case and the solution options within them. The triangulated
customer valuations have populated the Service Measures Framework used to
prioritise investments.

We have developed an ‘insight framework’ (Figure 2), around which we gather and
triangulate customer evidence. This framework sets out the key objectives for
engagement and links from our strategic direction, through to incentives and our
investment strategies. Each new piece of evidence is evaluated and consolidated in
alignment with our ‘triangulation methodology’.
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Figure 2 Triangulation Insight Framework

The consultation and testing phases of engagement allowed us to ‘check-back’ with
customers and stakeholders to ensure we had the right mix and balance and test
overall acceptability and affordability of the business plan. We have shared our
assured findings both across the business and publicly to ensure fransparency.

We know from our customer engagement activities for PR24, that our customers are
conscious of the need to protect the environment for the future, and that
environmental projects are seen as having significant public and moral value.
However, the cost-of-living crisis and Ukraine war have impacted customer views and
priorities. Some customers are concerned about costs, some find any increase to a
bills unacceptable but others feel that the small, planned increases to bills are
negligible in comparison to other price increases.

Focus group responses and other research suggests that customers think that fixing
leaks is the most important thing that we can do to protect the environment, although
there is continued support for environmental protection and improvements.
Customers strongly approved of the existence of our plans for WINEP, however most
customers wanted us to exceed what was seen as the statutory minimum. Customers’
wanted clear proof as to why the investment is beneficial.

This view has been corroborated by a cross-company wilingness to pay study, where
environmental-based projects are accepted at higher bill increases than non-
environment linked projects.
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“If the rivers and the environment, are part of what you do, which it is, because it's water, then
you have to go above and beyond don't you, you can't just meet the expected level, and not
think about the future.” Domestic Customer

In general, we have found that most customers would be happy to pay a small
amount (circa £3 per year) to support going beyond statutory requirements, if there
was proof that this money would be spent on WINEP projects and not shareholders’
dividends. Some customers supported a higher discretionary annual bill increase of
between £5 and £10. Non-household customers were the least willing group to accept
the £3 bill increase, stating that Affinity Water should be funding these improvements
by investing their own profits. Participants agreed that any cost increase would need
to be communicated to customers, with an explanation of why it was happening.

The four areas of priority SRs; river restoration and catchment and nature-based
solutions; working for the wider good; and going beyond statutory minimums were
discussed with customers. We found that there was little difference between the
options in terms of priority, especially given a potential bill increase of only an extra £3
ayear.

“I wouldn't mind personally but houses on my street may not be able to afford it and | don't think
they should be penalised because of it. That's why [ think that there should be some sort of donation
thing where people can donate if they want.” Domestic customer

In general, customers viewed the core activities as important but thought but that
there should be room for Affinity Water to help the wider community too. Cleaning up
and restoring rivers was popular as it showed that Affinity Water wanted to be a pillar
to the community. There was some appetite to pay for this, as it links to customers
wanting to do the right thing for the environment. Catchment and Nature-Based
Solutions were seen as being beneficial, not just for water quality, but also for
consumer lifestyle. Some customers raised concerns however about the
implementation costs of the nature-based solutions and the impacts of these on
customers in vulnerable circumstances.

Ourresearch has shown that there is a strong overall level of support for environmental
improvements, comprising abstraction reductions, river restoration, catchment and
nature-based solutions and biodiversity improvements.
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The scheme is an example of a collaboratively funded project between the EA and
water companies. The water companies have been asked to contribute to the
scheme because the planned interventions are expected to benefit the ability to
operate abstractions by improving the improvement operation and management of
river levels. Initial discussions have been held between the water companies and a
joint statement of collaboration has been drafted to support a proposal to work
collectively with the EA on this project.

The design and delivery of the work is assigned based on the percentage split of
licensed abstraction immediately upstream of each structure respectively. Should
any of the water companies not secure funding, the other company/companies will
not be responsible for making up any funding deficit. The EA have advised that they
are not anticipating involvement of Affinity Water in the design or delivery of the
projects, with the exception of administration linked to the financial contribution.
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5 Strategy Development

All of our enhancement cases have been developed as part of our integrated
investment portfolio that takes the first steps of our Long Term Delivery Strategy and
achieving our ambitions as laid out in AFW03 Strategic Direction Statement.

Our Strategic Direction Statement (SDS) sets out our stakeholder-informed strategic
focuses and targets relating to “leaving the environment in a sustainable and
measurably improved state” and to “working with our communities to create value
for the local economy and society”. These are aligned with efficient delivery of our
statutory obligations under WINEP and are supported by our preferred option in this
Business Case.

Our Long Term Delivery Strategy (LTDS) builds upon our ambitions as set out in our
Strategic Direction Statement and includes a multi-AMP programme of measures
informed by the dWRMP and WINEP investigations, ceasing abstraction and No
Deterioration abstraction licence capping of chalk groundwater sources, alongside
associated investments in our infrastructure, delivered in partnership with the
Environment Agency through the Restoring Sustainable Abstraction programme.

This strategy is a “no regrets” investment and has been developed as a best value
plan, taking an adaptive, evidence-based approach. It is required to achieve the
supply and demand balance and implements the SRs agreed with the EA to support
our long-term strategy.

The delivery and implementation of the SR's and the C&NBS is adaptive and can
change to address risks, challenges and opportunities that arise throughout the 25-
year planning horizon. The WINEP investigations, options appraisals and associated
monitoring will provide the information to derive evidence-based decision making to
inform the adaptive plan.
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é Solution Development

We have consistently proposed best value solutions using rigorous optioneering. For
more detail on our approach is provided within AFW08 Our Investment Development
Process.

Our process for the wider WINEP is a three-tiered approach to assurance as follows:
1. Tier 1

a) Review of WINEP Options Development Reports by PR24 Red Team

b) Review of Options Development Reports by Head of Water Resources
& Environment

c) Review of costings by AMP7 WINEP leads or for infra and non-infra
schemes by Capital Delivery programme managers and Head of Asset
Planning

2.Tier 2

a) Presented to EMT 16 November 2022
b) Review and signoff by Director of Regulation & Strategy and Director of
Asset Strategy & Capital Delivery

3.Tier 3

a. External Assurance by Atkins
b. Board Assurance statement for WINEP Stage 3 PR24 submission

We have discussed our approach with Ofwat and the EA in September 2022 through
the WINEP pre-draft submission meetfing, and made the minor recommended
changes as advised.

We have commissioned Atkins as our external, independent assurance auditor to
carry out a programme of audits across our proposed WINEP throughout October and
November 2022. These audits confirmed we have followed the WINEP methodology
in order to determine the preferred, best value option detailed in this business case.
The Assurance report produced by Atkins is Appendix 1 of this business case and the
associated WINEP Stage 3 Board Assurance Statement included as part of our WINEP
submission is Appendix 2.

In addition, we have a rigorous internal audit trail and assurance process to check all
numbers and assumptions made.

This proposed scheme was accepted as part of our PR24 WINEP by the EA as part of
the third release of the WINEP issued in July 2023. This included acceptance of the
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proposed phasing of the best value option across AMP8 and AMP9 which have been
reflected in this business case.

The EA has provided cost estimates for each scheme. The breakdown of costs for
each individual scheme is presented in Table 3 below and uplifted to the 2022/23 cost
base:

Table 3 Costs breakdown for each individual scheme (blue cell = no confribution)

Upstream Intake(s)

Total cost
Affinity Thames Southeast (Em)
Water Water Water
(%/£m) (%/£m) (%/£m)
1 Bell £0.111m £0.800m
2 Penton Hook £0.084m £0.150m
3 Chertsey £0.016m £0.700m
4 Sunbury £0.278m £0.500m
5 Old Windsor £0.800m
6 Teddington £4.000m
7 Boveney £0.080m
Affinity Water AMP8 £0.489m
total costs (£Em)

At the time of the PR24 WINEP Stage 3 Submission (30 November 2022), the EA have
provided estimated costs for a number of projects, but the preferred option and costs
are yet to be finalised. It is therefore noted that the water companies will need to
review and revise their confribution following the provision of this information by the
EA. At the time of producing this business case, no further updates around costs had
been received from the EA.
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We relied on the EA process of selecting the best option for the interventions and that
they will undertake any planning permission, environmental permitting or
impoundment licensing requirements as part of project delivery. The interventions are
expected to improve passage for indigenous fish species along the Thames. We have
taken a conservative view by assuming the minimum lengths of the river that may
benefit from the interventions based on distance of improved fish passage. These are:

Bell=7.1 km
Chertsey = 4.0 km
Penton Hook = 4.7 km

Sunbury = 7.0 km

Economic assessment for this business case has not been undertaken, as this is for a
funding contribution towards an EA led scheme.

These schemes to which we are contributing are expected to improve the WFD status
of the River Thames and contribute towards achieving Good Ecological Potential.
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7 Delivery Considerations

This project will be delivered by the EA with a funding contribution from the water
companies. The EA are experienced in implementing these types of works and will
utilise their experience in the delivery of these schemes.

There is arisk that the costs provided by the EA have underestimated the total scheme
costs. In this event it is proposed that the EA will need to seek additional or alternative
funding contribution(s) fo make up the deficit.

Project delivery risks and mitigation will sit with the EA as lead partner.

Should any of the water companies not secure funding, the other
company/companies will not be responsible for making up any funding deficit. A
collaborative agreement between the three water companies has been drafted and
is appended to this business case.

Further detail regarding how we have ensured the deliverability of our full investment
portfolio is provided within AFW 32 Deliverability of our Plans

The requirement for monitoring and reporting of benefits will sit with the EA.
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8 Supporting Information

Our supporting information is included in the Business Case and associated
appendices.

All appendices can be made available upon request.
Appendix 1 — Atkins PR24 WINEP Assurance Report November 2022
Appendix 2 — PR24 WINEP Stage 3 Submission Board Assurance Statement
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1 Summary

Affinity Water have passive wedge wire screens at Walton Water Treatment Works
(WTW) which were installed in 2011. The screens at Walton WTW are currently
functioning in terms of preventing harm to a large number of species and life stages
of fish in the surrounding river. However, they do not meet the most recent Best
Achievable Eel Protection (BAEP). Monitoring data collected between 2016 and 2017
through our AMPé6 study undertaken by consultants Jacobs suggested that the rate of
enfrainment for all species is quite low, but there remains a chance that thousands of
individuals could be entrained and removed each year. As no eels were entrained in
the AMPé entrainment monitoring study, an exemption notice was issued with respect
to the screening requirements of the Eels Regulations. The exception has validity untfil
31st December 2030 (Year 1 of AMP?9).

For that reason, in AMP8 there is a need to undertake an options appraisal to
determine the most cost- effective option to replace the existing screens with
alternatives that meet the BAEP. The EA have requested that the option appraisal in
AMPS8 is carried out in conjunction with some confirmatory monitoring to support the
conclusions of the AMPé6 study.

Our preferred option is therefore to undertake an options appraisal into installation of
replacement fish screens at Walton WTW. There is customer support for this option and
the wider WINEP programme.
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Base Information

Report Date August 2023

River Thames Fish Passage Improvements — PR24 business

Report Title
case

Options Assessment

Report (WINEP) O8AFT100001_OAR

Start Date 01/04/2025

Completion Dates 31/03/2027

WINEP Spreadsheet ID

WINEP Action ID 0O8AF100001
Primary WINEP Driver EE INV

Scale of Action

. Within the WFD waterbody
Delivery

Location of Delivery

GB106039023232 - Walton Water Treatment Works

AMP8 Spend 2025-26 | 2026-27 | 2027-28 | 2028-29 | 2029-30
Capex (Em)| 0.06 0.06 0.06 0.06 0.07 0.31
Opex (Em)| 0.00 0.00 0.00 0.00 0.00 0.00
Totex (Em)| 0.06 0.06 0.06 0.06 0.07 0.31
Drivers
100% Eels/fish entrainment screens
Benefits
N/A
Economic Analysis
NPV Costs (£m) (2025-55) 1.5 NPV Benefits (£m) (2025-55) N/A
NPV (£m) (2025-55) N/A Benefit / Cost Ratio N/A
Six Capitals
q Social Financial Manufact. F
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2 Business Case Description

Affinity Water have passive wedge wire screens at Walton Water Treatment Works
(WTW) which were installed in 2011. The screens at Walton WTW are currently
functioning in terms of preventing harm to a large number of species and life stages
of fish in the surrounding river. However, they do not meet the most recent Best
Achievable Eel Protection (BAEP). Monitoring data collected between in 2016 and
2017 suggested the rate of entrainment for all species is quite low, but that there
remains a chance that thousands of individuals could be entrained and removed
each year. As no eels were entrained in the AMPé enfrainment monitoring study, an
exemption notice was issued with respect to the screening requirements of the Eels
Regulations. The exception has validity until 31 December 2030 (Year 1 of AMP9).

For that reason, in AMP8 there is a need to undertake an options appraisal to
determine the most cost- effective option to replace the existing screens with
alternatives that meet the BAEP. The EA have requested that the option appraisal in
AMP8 is carried out in conjunction with some confirmatory monitoring to support the
conclusions of the AMPé study. The preferred screening solution will then be included
in PR29 for implementation in Year 1 of AMP9.

This has been included under our PR24 WINEP as an investigation (08 AF100001) with a
completion date of 30 April 2027.

3 Business Case development

The existing fish screen at Walton WTW does not meet the most recent BAEP. The
current exemption notice is valid until 31 December 2030. The EA have requested that
Affinity Water undertake an options appraisal to determine the most cost- effective
option to replace the existing screens with alternatives that meet the BAEP.

The legislative drivers for this work are:

- the Salmon and Freshwater Fish Act (1975)

- Eels Regulation (2009),

- Water Environment (WFD) (England and Wales) Regulations 2017
The primary driver assigned to the schemes is:

e EE_INV = Ensure Structures meet requirements of fish and eel legislation
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4 Partnering

We have undertaken extensive engagement with our customers to build a detailed
understanding of their priorities and reflected these in this business case. For more
detail on our customer engagement see AFW04 What Customers and Stakeholders
Want.

The insight and testing of our business plan with customers have been integral to its
development. The voice of the customer is used throughout the process to shape and
challenge the plan across its development and at each stage.

The triangulated customer insight has shaped and informed the overall strategy,
informing each business case and the solution options within them. The triangulated
customer valuations have populated the Service Measures Framework used to
prioritise investments.

Figure 1 Triangulation Insight Framework

The consultation and testing phases of engagement allowed us to ‘check-back’ with
customers and stakeholders to ensure we had the right mix and balance and test
overall acceptability and affordability of the business plan. We have shared our
assured findings both across the business and publicly to ensure fransparency.

Through our customer engagement activities for PR24, we are determining that our
customers are conscious of needing to protect the environment for the future, and
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environmental projects are seen as having significant public and moral value.
However, recent events have changed things, to some extent, and it is now clear that
the cost of living and the war in Ukraine are starting to impact customers views and
priorities. Their concern over costs is, however, mixed; with some finding any increase
to a bill untenable; whilst others feeling that the small, planned increases are
negligible in comparison to other price increases.

When we asked our focus groups, what actions Affinity Water should prioritise to
protect the environment, the responses clearly favoured fixing leaks above all else.
Other research also supports this as being customers’ priority. Even so, there is
contfinued support for environmental protection and improvements, but customers’
need clear proof as to why the investment is beneficial.

Meeting the statutory minimum is not considered to be enough, and most people
confinue to consider that Affinity Water should be going beyond. When we informed
customers of our plans for WINEP, they strongly approved of its existence. However, it
was felt to be the bare minimum and customers wanted Affinity Water to exceed
them. This view has been collaborated by a cross-company willingness to pay study,
where environmental-based projects are accepted at higher bill increases than non-
environment linked projects.

“If the rivers and the environment, are part of what you do, which it is, because it's water, then
you have fo go above and beyond don't you, you can't just meet the expected level, and not
think about the future.” Domestic Customer

In general, we have found that most customers would be happy to pay a small
amount (circa £3 per year) to support going beyond statutory requirements. Although
this was strongly conditional on having proof that the money would be spent on the
WINEP projects and not shareholders’ dividends. There was an appetite to go higher
still, with some participants supportive of a larger increase of between £5 and £10 a
year if this meant that the process could be sped up. However, it was acknowledged
that a higher amount would be difficult for low-income households to afford and that
therefore, perhaps any increase above £3 should be voluntary. Our non-household
customers were the least wiling group to accept the £3 bill increase, stating that
Affinity Water should be funding these improvements by investing their own profits.
Participants agreed that any cost increase would need to be communicated to
customers, with an explanation of why there were doing it.

The four areas of priority sustainable reductions; river restoration and catchment and
nature-based solutions; working for the wider good; and going beyond statutory
minimums were discussed with customers. We found that there was little difference

“I wouldn't mind personally but houses on my street may not be able to afford it and | don't think
they should be penalised because of it. That's why | think that there should be some sort of donation
thing where people can donate if they want.” Domestic customer
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between the options in terms of priority. All areas were considered important,
especially given a potential bill increase of only an extra £3 a year.

Restoring rivers to a more natural state was the most popular by a small margin,
especially with our younger respondents as they considered it would have a positive
impact on wildlife for the future. Some people considered that correcting past
mistakes would be too costly, whereas others were happy to pay more to preserve
the environment for future generations. Our “Wider Good” programmes such as
education and working with farmers were only slightly less popular, especially those
with a focus on education. Our panel members wanted to see Affinity Water working
with other companies to keep waterways clear and clean; managing flood risk; as
well as working with governments on regulations. They expect to see us educating
people on what actions can be taken, through visits to schools and community
groups, and through the use of social media and advertising. Reducing river
abstraction and going beyond the government minimums both came a close third in
the feedback.

Ourresearch has shown that there is a strong overall level of support for environmental
improvements, comprising abstraction reductions, river restoration, catchment and
nature-based solutions and biodiversity improvements.
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5 Solution Development

All of our enhancement cases have been developed as part of our integrated
investment portfolio that takes the first steps of our Long Term Delivery Strategy and
achieving our ambitions as laid out in AFW03 Strategic Direction Statement.

Our process for the wider WINEP is a three-tiered approach to assurance as follows:
1. Tier 1

a) Review of WINEP business cases by PR24 Red Team

b) Review of business cases by Head of Water Resources & Environment

c) Review of costings by AMP7 WINEP leads or for infra and non-infra
schemes by Capital Delivery programme managers and Head of Asset
Planning

2.Tier 2

a) Presented to EMT 16 November 2022
b) Review and signoff by Director of Regulation & Strategy and Director of
Asset Strategy & Capital Delivery

3.Tier 3

a. External Assurance by Atkins
b. Board Assurance statement for WINEP Stage 3 PR24 submission

We have commissioned Atkins as our external, independent assurance auditor to
carry out a programme of audits across our proposed WINEP throughout October and
November 2022. These audits confirmed we have followed the WINEP methodology
in order to determine the preferred, best value option detailed in this business case.
The Assurance report produced by Atkins is Appendix 1 of this business case and the
associated WINEP Stage 3 Board Assurance Statement included as part of our WINEP
submission is Appendix 2.

In addition, we have a rigorous internal audit trail and assurance process to check all
numbers and assumptions made.

This proposed options appraisal was accepted as ‘proceed’ as part of our PR24 WINEP
by the EA as part of the third release of the WINEP issued in July 2023.



Walton Fish Screens

The estimated cost for undertaking the options appraisal is £0.307m. This has been
estimated based on quotes for similar work undertaken for Affinity Water in 2017 with
uplifted costs in the 2022/23 cost base.

As the options appraisal will inform the need for future investment, this will need to be
delivered by 31 March 2027.

175
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6 Delivery Considerations

This project will be delivered utilising experience of having delivered options appraisals
as part of the WINEP programme and having installed fish screens at our River Thames
intfakes in AMPé. As the options appraisal will inform the need for further investment,
either later in AMP8 or early in AMP9, it is required to be delivered by 31 March 2027,
so funding is apportioned between the first two years of the AMP. The EA will be
engaged throughout the process to ensure buy in to the options appraisal process
and outcomes.

Further detail regarding how we have ensured the deliverability of our full investment
portfolio is provided within AFW 32 Deliverability of our Plans.

The EA have requested that the option appraisal in AMP8 is carried out in conjunction
with some confirmatory monitoring to support the conclusions of the AMPé6 study.
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7 Appendices

All appendices can be made available upon request.
Appendix 1 — Atkins PR24 WINEP Assurance Report November 2022
Appendix 2 — PR24 WINEP Stage 3 Submission Board Assurance Statement
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1 Summary

This report sets out the detailed PR24 WINEP options development process and
outcomes for our proposed Lower Thames Drinking Water Protected Area (DrWPA) no
deterioration (Dr'WPA_ND) schemes for AMP8 (08AF100016). These schemes have
been developed in partnership with Thames Water and South East Water and set out
to address the following challenges:

e Prevent deterioration of ‘at risk’ pesticides (propyzamide and flufenacet)
impacting the Lower Thames and Wey DrWPA's and our River Thames
abstractions. Safeguard Zones are as follows:

o Thames_SWSGZ4016_Cookham Teddington
o Thames_SWSGZ4015_Wey

e Mitigate the risks and impacts of nitrate and microbiological pollution arising
from agricultural and amenity land use activities.

e Undertake abstraction and catchment monitoring for additional pesticides ‘of
concern’ with actions to address further challenges as they arise.

e Deliver measures that can achieve multiple benefits to contribute to
addressing the WINEP wider environmental outcomes.

The ‘best value’ option described in this business case defines a programme of land
management focused Catchment and Nature-Based Solutions (C&NBS) for the
following catchments Affinity Water will be leading on delivery:

e Wey (Shalford to River Thames confluence at Weybridge)
Wey (Tilford to Shalford) delivered in partnership with Thames Water

e River Loddon (prioritised sub-catchments) delivered in partnership with South
East Water

e Colne (Confluence with Chess to River Thames)

This includes works a programme of spatially and temporally targeted land
management measures that can deliver multiple benefits including reduced pollution
in surface and groundwater, improved soil health, greater water-holding capacity on
land for flood and drought resilience, net zero benefits and biodiversity
enhancements.

We have rigorously followed the WINEP methodology to develop options and then
select the best value option using economic analysis. As we have developed our
preferred solution, we have worked closely with the EA and other stakeholders. We
have engaged with customers who have showed a high degree of support for the
proposed environmental improvements. We have learnt from our previous projects to
design, cost and value or project. We submitted our PR24 WINEP in November 2022
and this proposed scheme has been accepted with the status of ‘proceed’ in the
third release of our PR24 WINEP issued by the Environment Agency in July 2023.

The project is part of a longer-term goal to improve the environment of our local river
catchments. The economic assessment of the different options has shown that the
preferred option is the best value option that can be confidently delivered. Based
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upon our conservative estimates, the preferred option offers NPV benefits of £0.993m
with a benefit cost ratio of 1.45. The project will deliver the statutory and non-statutory
drivers and will build the foundations for additional future catchment improvements.
We have included a co-funding target for this scheme towards delivering the non-
statutory tertiary driver actions for this scheme. We will also seek further co-funding
across the wider scheme to support achievement and maximise the benefits towards
the wider environmental outcomes of Defra’s 25 Year Environment Plan and Plan for
Water.

Conservative estimates of the benefits have been made and the scheme has been
assessed as cost beneficial in ferms of river water quality improvements and natural
capital benefits, particularly for carbon sequestration and air quality improvements.

The best value option will be delivered under a catchment strategy for the Lower
Thames and Wey catchments developed following the principles of our
environmental strategy and existing Catchment Based Approach (CaBA) catchment
plans. The prioritisation and delivery of the programme will be developed with the
Environment Agency, Natural England, Thames Water and South-East Water to
maximise wider environmental benefits. It has been developed following the WINEP
options development principles including:

Environmental and Biodiversity Net Gain

C&NBS within the best value option will aim to deliver a minimum of 10% environmental
net gain, with a stretch target determined for each scheme. A Natural Capital
baseline assessment and post-project evaluation will be used to quantify the
environmental and biodiversity net gain benefits for each project developed in this
programme.

Natural Capital

Each feasible option for this scheme has gone through a Natural Capital benefits
assessment process following the WINEP methodology. A similar approach will be
implemented for each project within the scheme both as a baseline assessment and
post-project benefits evaluation.

C&NBS

Each project will utilise a range of C&NBS targeted spatially and/or temporally to
prevent deterioration of water quality deliver the greatest wider environmental
benefits.

Proportionality

The best value opftion provides the greatest balance between investment and
meeting the Water Industry Strategic Environmental Requirements (WISER), addressing
the risks and issues identified in Stage 2 and supporting the WINEP wider environmental
outcomes. It has been developed with an adaptive planning approach to ensure
sufficient flexibility to scope, design and implement measures where opportunities are
available, particularly around co-design and co-funding.
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Evidence

To determine the best value option, an extensive options development process was
undertaken with 12 unconstrained options, é constrained options reviewed through
our options evaluation process and 3 feasible options subject to a detailed benefits
assessment.

Collaboration

To determine the best value option, we have carried out a detailed water quality risks
and issues identification process with key stakeholders including the Environment
Agency, Loddon Farm Advice Project, Thames Water and South East Water. We have
also developed our proposed solutions with input and feedback with these key
stakeholders to inform the best value option for this scheme.
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Base Information

Report Date 14 August 2023
Report Title Lower Thames DrWPA — PR24 Business Case

Options Assessment Report 08AF100016_OAR

(WINEP)

Start Date 01/04/2025
Completion Dates 31/03/2030
WINEP Action ID O8AF100016

DrWPA_ND (S) - Primary

Primary Drivers
25YEP_IMP (NS) - Secondary

Scale of Action Delivery Operational catchment

Thames (Cookham to Egham) -GB106039023231
Thames (Egham to Teddington) - GB106039023232

Wey (Shalford to River Thames confluence at
Weybridge) including tributaries - GB106039017630

Measures also to be delivered —

Colne (Confluence with Chess to River Thames) -
GB106032023090

Wey (Tilford to Shalford) - GB106039017820

Slea (Kingsley to Sleaford) including fributaries -
GB106039017750

North Wey (Alton to Tilford) - GB1060392017830

Location of Delivery

Loddon (Swallowfield to River Thames confluence) -
GB106032023160

Loddon (Sherfield on Loddon to Swallowfield) -
GB106039017330

Twyford Brook - GB106039023190

Bow Brook (Bramley to Sherfield Green) -
GB106032017140
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AMP8 Spend 2025-26 | 2026-27 | 2027-28 | 2028-29 | 2029-30
Capex (Em)| 0.00 0.00 0.00 0.00 0.00 0.00
Opex (Em)| 0.22 0.42 0.50 0.50 0.28 1.92
Totex (Em)| 0.22 0.42 0.50 0.50 0.28 1.92
3 Party Funding| 0.05 0.10 0.12 0.12 0.06 0.45
Drivers
100% Drinking Water Protected Areas
Benefits

Water Quality of Natural Water Bodies (km)

Sequested Carbon (tonnes COz¢e)

Air Quality Pollution Reduction (tonnes)

Economic Analysis

NPV Costs (£m) (2025-55) 2.2 NPV Benefits (§m) (2025-55) 3.2
NPV (£m) (2025-55) 1.0 Benefit / Cost Ratio 1.5
Six Capitals

Social Financial
* % % * * * *
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2 Project Description

The Lower River Thames Drinking Water Protected Area (DrWPA) (Cookham to
Teddington) and River Wey Safeguard Zone (SgZ) proposed catchment management
scheme is a programme of pesticide reduction schemes and spatially targeted
catchment and nature-based solutions (C&NBS) in identified priority catchments with
the aim of reducing pesticide pollution in catchment to prevent deterioration of raw
water quality and provide resilience to our River Thames abstractions:

e lver water freatment works (WTW) (Sunnymeads)
e Egham WTW

o Chertsey WTW

e Walton WTW

The objective of the scheme is to build on the AMP7 DrWPA DrW1 scheme for
metaldehyde and propyzamide and expand the approach to mitigate losses to
water of key ‘At risk’ pesticides (flufenacet and propyzamide), based on experience
from schemes and field frials carried out in AMP7. This catchment scheme will be
delivered under the Water Framework Directive ‘No Deterioration’ (DrwWPA_ND) driver
and will support Affinity Water's compliance with the Drinking Water Directive
standard for individual pesticides (0.1 ug/l) and total pesticides (0.5ug/l).

Affinity Water will lead on implementing C&NBS schemes in the River Colne, River Wey
and River Loddon catchments. These schemes will be delivered in conjunction with a
wider programme of catchment schemes being delivered by Thames Water and
South East Water across the River Thames — Cookham to Teddington safeguard zone
(SgZ) (SWSGZ4016) and Wey SgZ (SWGZ4015). Each water company leads on
catchment management activities and delivers schemes in high-risk catchments
identified through the combined programme of pesticide monitoring carried out in
AMPS, AMP6 and AMP7. This proposal will focus only on the Loddon, Colne and Wey
catchments that Affinity Water are the lead water company for scheme delivery.

C&NBS approach

Our catchment management approach is a land management focused programme
of C&NBS spatially and temporally at the operational catchment scale (Loddon, Wey
and Colne) to achieve the following outcomes:

e Prevent deterioration of ‘aft risk’ pesticides (propyzamide and flufenacet)
impacting the Lower Thames and Wey DrWPA's and our River Thames
abstractions.

e Mitigate the risks and impacts of nitrate and microbiological pollution
arising from agricultural and amenity land use activities.

e Undertake abstraction and catchment monitoring for additional pesticides
‘of concern’ with actions to address further challenges as they arise.

e Deliver measures that can achieve multiple benefits to confribute to
addressing the WINEP wider environmental outcomes including, but not
limited to:
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Improved catchment resilience to drought and flood pressures for
land managers, drinking water supply and chalk streams.

o Connecting wildlife corridors and creation of habitats in partnership
with local stakeholders.

Wider biodiversity benefits (e.g., to priority habitats and species).
Measures that confribute towards achieving the Water UK target of
Net Zero by 2030 for operational emissions.

o

This project builds on our experience and lessons learned from our AMP6 and AMP7
catchment management schemes. We recognise that C&NBS, such as cover crops,
can offer wider benefits beyond water quality and can help mitigate or address many
of the issues identified through our Stage 2 risks and issues identification process.
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3 Project Development

Diffuse and point source pollution from agriculture and amenity land use in the River
Thames catchment have led to the designation of the Lower River Thames as a
DrWPA. Additionally, pesticide concentrations detected in the River Thames and at
the public water supply abstractions for Affinity Water, Thames Water and South East
Water has resulted in the designation River Thames — Cookham to Teddington SgZ
(SWSGZ4016) and Wey SgZ (SWGZ4015) for ‘at risk’ pesticides propyzamide and
flufenacet.

These ‘atrisk’ pesticides also pose arisk to exceeding the DWS for pesticide at our four
River Thames WTW's with raw water concentrations regularly exceeding the 0.1ug/I.
Figure 1 shows that flufenacet detections >0.1ug/l have been increasing over the past
5 years with propyzamide showing regular high seasonal concentrations over the past
10 years. Reducing losses of these pesticides at their source through C&NBS with land
managers will increase resilience of our abstractions and improve river water quality.
These C&NBS also can reduce wider pollutants impacting on river and potable water
quality including turbidity, nutrients (nitrate) and microbiological parameters (e.g.
cryptosporidium which all pose risks to our abstractions. The best value option seeks to
incorporate measures in high-risk catchments that can achieve multiple benefits for
water quality and wider benefits including carbon insefting opportunities and
enhancing biodiversity.

In addition, there are a number of environmental risks that are detailed in the Risk and
Issues log (Appendix 2) has been developed for both the operational catchment and
at the waterbody level which has been captured the available data on Catchment
Data Explorer and through consultation with a range of stakeholders. This includes
wider water quality issues including phosphate in the Lower Thames and future risks
around the River Thames Flood Alleviation scheme.

The Thames River Basin District (RBD) covers over 10,000km? upstream of our Iver
(Sunnymeads), Egham, Chertsey and Walton WTWs. All four WTWs abstract directly
from the River Thames to the west of London and are susceptible to upstream diffuse
and point source pollution risks. Eighteen maijor river catchments flow into the Thames
with 38 maijor tributaries which includes drainage and wastewater from 16 cities and
key towns.

Each abstraction is routinely monitored for a range of water quality parameters,
including pesticides. Pesticides are sampled at regular intervals throughout the year
and frequency is adjusted to reflect seasonalrisk. A further programme of catchment
monitoring is carried out in partnership with Thames Water and South East Water to
determine the high-risk areas of the Thames River Basin where catchment measures
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should be focused. In 2010, we established a partnership for the River Thames DrWPA
with Thames Water and South East Water referred to in this report as the Thames
Catchment Management Steering Group (TCMSG), which has continued throughout
AMPé6 and into AMP7.

River Thames - Cookham to Teddington SgZ (SWSGZ4016) and Thames SgZ
(SWGZ4015) have both been identified as being ‘at risk’ by the Environment Agency
for pesticides flufenacet and propyzamide. Our River Thames abstractions regularly
observe detections of both pesticides (Figure 1 and Figure 2) above the Drinking
Water Standard (DWS) for individual pesticides (0.1ug/l) and pose a risk of breaching
the total pesticides DWS (0.5ug/l). These exceedances of the DWS are observed over
the autumn/winter period and can be attributed to arable farming applications to
cereal crops and oilseed rape (OSR), primarily to control blackgrass weeds impacting
crop yields.

Figure 1: Flufenacet detections at Affinity Water River Thames abstractions 2018 — 2021
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Figure 2: Propyzamide detections at Affinity Water River Thames abstractions 2012 — 2021

The statutory drivers are:

1) Water Industry Strategic Environmental Requirements (WISER)
See WISER cross-referencing Table 3 in section 7.4.3
2) The Drinking Water Directive

Drinking Water Directive standard for pesticides for individual pesticides (0.1ug/l), total
pesticides (0.5ug/l) and nitrate is (50mg/l NO3).

3) Water Framework Directive (WFD) / Water Industry National Environment
Programme (WINEP).

e Thames River Basin Management Plan
The specific WINEP Driver relevant to this scheme is:

e DrWPA_ND (S) = Catchment actions must prevent deterioration, or improve
following a deterioration, of water quality orimprove water quality.
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There are also a number of non-statutory drivers for investment:

e 25-Year Environment Plan
o 25YEP_IMP (NS) = Water company actions confributing to meeting 25YEP
goals

e Defra’s Plan for Water: our integrated plan for delivering clean and plentiful
water - policy paper April 2023.

e Government’s strategic priorities for Ofwat — Policy paper February 2022

e Drinking Water Inspectorate (DWI) - Guidance Note: Long-term planning for the
quality of drinking water supplies

e AWOO031 Affinity Water Strategic Direction Statement

e Blueprint for Water — Blueprint for PR24

e Relevant Safeguard Zones - River Thames — Cookham to Teddington SgZ
(SWSGZ4016) and Thames SgZ (SWGZ4015)

Affinity Water abstract approximately 35% of our total potable water supply from four
River Thames abstractions in West London, with the Lower Thames catchment. The raw
water quality abstracted is impacted by ~10,000km?2 of upstream catchment in the
Thames RBD for pesticides and other pollutants. We have been delivering a combined
programme of pesticide investigations and catchment mitigation schemes in
partnership with Thames Water and South East Water through the TCMSG since AMPS.
The TCMSG has investigated and mitigated other ‘at risk’ pesticides including
metaldehyde effectively under the DriwWPA_ND (S) driver throughout AMPé and AMP?7.
Propyzamide poses a significant risk of breaching the pesticide DWS and has been a
component of the DrWPA_ND (S) scheme in AMP7. This has been effective to date in
preventing further deterioration of water quality, but the risk has remained due to the
scale of use, timing of applications and volatility in the OSR market due to the war in
Ukraine. Flufenacet has emerged as an ‘af risk’ pesticide over the past 5 years with
increased use to control blackgrass in cereal crops, for example Wheat. This proposed
DrWPA_ND (S) scheme for AMP8 aims to prevent further deterioration of water quality
for the ‘at risk’ pesticides, flufenacet and propyzamide with measures to reduce
pesticide losses from oilseeds and cereal crops in the high-risk catchments Affinity
Water leads on measures for the TCMSG.

Additionally, our River Thames abstraction also experience raw water deterioration
issues caused by nitrate and microbiological contaminants (e.g. cryptosporidium).
Non-WINEP investigations have been carried out for both nitrate and cryptosporidium,
with reports available on request. The sources and pathways of these issues are similar
to those for pesticides and measures implemented have the potential to mitigate the
risk and deliver wider water quality benefits through effective targeting of measures.

Protecting and enhancing our nation’s water environment is a priority for the
government. One of the Ofwat’s key ambitions for water companies for PR24 is:
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e Delivering greater environmental and social value, including by acting
immediately on river water quality, moving faster towards net zero, as well as
working differently intfo the future to adopt more catchment — and nature-
based solutions.

This scheme supports this ambition around improving river water quality, and the use
of C&NBS.

In addition, WISER — expectations that this scheme seeks to deliver include, but not
limited to:

e Must make sure that our activities will support achieving the water body
objectives set out in the 2022 river basin management plans.

¢ Undertake catchment actions to reduce pollution reaching water abstractions
from surface waters or groundwater.

e Land management approaches designed to minimise pollution at source
instead of paying for measures to remove the same pollutants downstream will
be supported where this provides value to their customers.

e Work with stakeholders and catchment partnerships to explore integrated
solutions and to achieve multi-functional benefits at a catchment scale.

For cross-referencing of WISER in relation to the ‘best value’ option for this business
case please see the ‘Level of Confidence of Achieving the WINEP Outcomes’ section
in section 7.4.3.

Water Framework Directive (WFD)

e WINEP - The Environment Agency (EA) expects that the ‘best value’ option
defined in this business case takes account of the following wider
environmental outcomes:

o Natural environment outcomes: Improvements to the natural
environment, in addition to those required by specific drivers, through
the protection restoration and enhancement of the environment,
biodiversity, and habitafts.

o Catchment resilience outcomes: Conftributions to catchment flood and
or drought resilience, better surface and groundwater management,
restoring or increasing environmental capacity, and securing
sustainable alternative water resources.

o Net zero outcomes: Contributions to achieving a balance between the
amount of greenhouse gas (GHG) emissions put into, and the amount
taken out of, the atmosphere. The net embedded and operational GHG
emissions of actions should be taken account of.

¢ DWIlong-term planning guidance expectation:

o Catchment management schemes to address both point source and
diffuse pollution should remain the first consideration of all ‘source to
tap’ risk assessments to reduce risks prior to treatment and ultimately
mitigate all significant risks to public health, wholesomeness, and
acceptability of water supplies.
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There are many drivers to improve the overall quality of the river with solutions that
also support the wider community in terms of achieving net zero, and access and
amenity benefits.

This business case is 100% enhancement and all costs are allocated to enhancement
expenditure.

We have extensive experience over multiple AMP/WINEP cycles in developing and
delivering catchment management schemes in the Lower River Thames catchment.
Throughout AMP7, we have number of research and pilot projects to support
development of our holistic approach to C&NBS being proposed as our best value
option. Examples of this include:

C&NBS for water quality:

Natural capital evaluation of the EnTrade cover crop scheme (2021):

To better understanding the wider benefits of winter cover cropping across a wide
range of ecosystem services, we undertook a pilot Natural Capital assessment for our
EnTrade cover cropping scheme for nitrate during the 2020-21 autumn/winter period.
The study focuses on 807 hectares of arable land across 62 fields south of the town of
Royston in North Hertfordshire and South Cambridgeshire. The purpose of this work was
to demonstrate how the wider ecosystem services benefits of cover cropping can be
quantified and monetised using a natural capital approach. The results have been
used to inform our PR24 WINEP C&NBS development and benefits assessment.
Analyses have been included for hypothetical arable reversion and one year fallow
schemes to enable cover cropping to be compared with alternative catchment
management interventions.

The assessment was undertaken using Atkins' rapid valuation tool, Natural Capital
Studio (NCS). The tool is aligned with latest best practice and industry guidance, and
uses a value transfer approach, adopting estimates from other sites as reported in
authoritative government datasets and scientific literature. Combined with GIS
mapping and site-specific data provided by Affinity Water, ecosystem services were
quantified to compare pre- and post-scheme land management scenarios. 12
ecosystem services were identified as being most material to Affinity Water's
catchment management and wider company priorities, and these were “screened
in" for assessment.
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The additional benefits estimated to be delivered by the Affinity Water Cover
Cropping scheme highlight the potential ecosystem services value of this catchment
management measure, if applied at scale.

Although the original objective of the Affinity Water cover crop scheme was to reduce
leaching of nitrate to groundwater, this natural capital assessment has estimated
broader benefits across a range of additional ecosystem services. In total, this
estimated added value is equivalent to £541,619 per year or £4,662,088 in present
value (PV) over 10 years. This equates to an estimated benefit of cover cropping of
£671 per hectare per year as shown in Figure 3.

The assessment identified that the largest estimated increase in monetised ecosystem
services value relates to climate regulation with notable improvements also estimated
for biodiversity (not valued in monetary terms). The climate regulation benefit is
considered significant due to reductions in carbon dioxide and nitrous oxide emissions
from land management activities, and enhanced storage and sequestration of
carbon. Notable increases in the value of other services were also estimated such as
water flow regulation, soil health (erosion), and air quality regulation, as well as the
primary objective of water quality regulation. Overall, the assessment identified a £671
per hectare benefit compared to £109 per hectare invested, an overall a é:1 Natural
Capital benefit ratio.

Figure 3. Excerpt from the Atkins’ Natural Capital studio results from the 2020/21 AWL cover crop scheme
showing the annual change in ecosystem services and total value per ha
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ADAS Nitrogen release from cover crops (NiCCs) field trials

This research project co-funded by Affinity Water and Portsmouth Water has the
following objectives:

e To quantify the impact of contrasting cover crop mixes and destruction
techniques on over winter nitrate leaching, soil nitrogen supply (and hence
crop nitrogen fertiliser requirements) and performance of the following cash
crop. In particular to determine the:

o effect of confrasting cover crop species mixes on the quantity and
timing of nitrogen returned to the soil.

o effect of confrasting cover crop destruction methods e.g., glyphosate
& minimum ftillage vs mechanical destruction & minimum fillage.

e To determine the timing of nitrogen release from cover crops and potential
legacy (year 2) effects on nitrate leaching and crop performance.

Two field trial sites (Hertfordshire and West Sussex) were selected and drilled with two
different cover crop mixes and one with no cover (weedy stubble). Nitrate leaching
concentrations were measured throughout the growing period. The fate of nitrogen
was tracked post cover crop destruction under different management regimes and
subsequent cash crops to determine the optimum management regime to ensure
highest nitrogen uptake and reduced leaching to water. The outcomes of this project
will be used to inform and most effectively incentivise future cover crops to achieve
the greatest water quality, environmental benefit, and effective uptake of nitrogen
for more sustainable arable farming.

Farming 4 Clean Water Scheme (2017-2022)

The ‘Farming 4 Clean Water’' scheme has been operating across the Upper Colne,
Mimmshall Brook and Essendon catchments since 2017. This catchment scheme is
delivered by our internal Agricultural Advisors, which has allowed us to evolve and
develop the scheme in AMP7 to address pesticide risks as they arise and promoting
best practice that benefits the water environment. Engagement with the local
farming community has increased significantly over the life of the scheme and
achieve the aim of preventing deterioration and delivering measurable water quality
improvements.

An innovative catchment trading ‘reverse auction’ is run through the EnTrade online
environmental trading platform which incentivises farmers to propose C&NBS to
mitigate specific water quality risks such as companion cropping oilseed rape,
switching to spring cropping and incorporating overwinter cover crops into rotations.
This scheme has run for the past two seasons with positive uptake and feedback from
farmers in the catchment. This scheme focuses on reducing the area of winter crops
which require propyzamide to be applied and measures which help build soil organic
matter and structure to prevent losses of pesticides and nitrate.



196

Lower Thames Dr\wWPA

As well as the funding mechanisms, we also collaborate with the local Catchment
Sensitive Farming Officer in high priority areas to encourage the uptake of countryside
stewardship options to reduce diffuse pollution and capital items grants to improve
infrastructure to protect water courses. Through intensive water quality monitoring,
we have been able to identify point source risks and provide the provision for
additional support when our abstractions are known to be at risk from pesticide use.

The loss of pesticides from fields which threaten our water sources more often occur
during the autumn/winter months which rainfall generally increases. We have
investigated and implemented new technologies such as smart, on-farm weather
stations and weather forecasting to ensure all information is taken into account when
farmers plan pesticide applications and best practice is promoted. Furthermore, we
have been piloting different approaches to propyzamide applications such as the
‘reduced dose’ approach and our field trials have provided some encouraging results
suggesting that careful resistance management and the use of other actives earlier
on to control blackgrass in oilseed rape, can mean that doses of propyzamide can
be reduced and so can the concentrations in soil water.

The Farming 4 Clean Water scheme is an example of a farmer led scheme driven by
robust data from trials that provide nature-based solutions which are a benefit both
crop production, soil health and the environment.
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4 Partnering

We have undertaken extensive engagement with our customers to build a detailed
understanding of their priorities and reflected these in this business case. For more
detail on our customer engagement see AFW04 What Customers and Stakeholders
Want.

The insight and testing of our business plan with customers has been integral to its
development. The voice of the customer is used throughout the process to shape and
challenge the plan across its development and at each stage.

The triangulated customer insight has shaped and informed the overall strategy,
informing each business case and the solution options within them. The triangulated
customer valuations have populated the Service Measures Framework used to
prioritise investments.

The consultation and testing phases of engagement allowed us to ‘check-back’ with
customers and stakeholders to ensure we had the right mix and balance and test
overall acceptability and affordability of the business plan. We have shared our
assured findings both across the business and publicly to ensure transparency.

Through our customer engagement activities for PR24, we are determining that our
customers are conscious of needing to protect the environment for the future, and
environmental projects are seen as having significant public and moral value.
However, recent events have changed things, to some extent, and it is now clear that
the cost of living and the war in Ukraine are starting to impact customers views and
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priorities. Their concern over costs is, however, mixed; with some finding any increase
to a billuntenable; whilst others feeling that the small planned increases are negligible
in comparison to other price increases.

When we asked our focus groups, what actions Affinity Water should prioritise to
protect the environment, the responses clearly favoured fixing leaks above all else.
Other research also supports this as being customers’ priority. Even so, there is
continued support for environmental protection and improvements, but customers’
need clear proof as to why the investment is beneficial.

Meeting the statutory minimum is not considered to be enough, and most people
continue to consider that Affinity Water should be going beyond. When we informed
customers of our plans for WINEP, they strongly approved of its existence. However, it
was felt to be the bare minimum and customers wanted Affinity Water to exceed
them. This view has been collaborated by a cross-company wilingness to pay study,
where environmental-based projects are accepted at higher bill increases than non-
environment linked projects.

“If the rivers and the environment, are part of what you do, which it is, because it's water, then
you have to go above and beyond don't you, you can't just meet the expected level, and not
think about the future.” Domestic Customer

In general, we have found that most customers would be happy to pay a small
amount (circa £3 per year) to support going beyond statutory requirements. Although
this was strongly conditional on having proof that the money would be spent on the
WINEP projects and not shareholders’ dividends. There was an appetite to go higher
still, with some participants supportive of a larger increase of between £5 and £10 a
year if this meant that the process could be sped up. However, it was acknowledged
that a higher amount would be difficult for low-income households to afford and that
therefore, perhaps any increase above £3 should be voluntary. Our non-household
customers were the least wiling group to accept the £3 bill increase, stating that
Affinity Water should be funding these improvements by investing their own profits.
Participants agreed that any cost increase would need to be communicated to
customers, with an explanation of why there were doing it.

The four areas of priority sustainable reductions; river restoration and catchment and
nature-based solutions; working for the wider good; and going beyond statutory
minimums were discussed with customers. We found that there was little difference
between the options in terms of priority. All areas were considered important,
especially given a potential bill increase of only an extra £3 a year.

“I wouldn't mind personally but houses on my street may not be able to afford it and | don't think
they should be penalised because of it. That's why [ think that there should be some sort of donation
thing where people can donate if they want.” Domestic customer
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Restoring rivers to a more natural state was the most popular by a small margin,
especially with our younger respondents as they considered it would have a positive
impact on wildlife for the future. Some people considered that correcting past
mistakes would be too costly, whereas others were happy to pay more to preserve
the environment for future generations. Our “Wider Good” programmes such as
education and working with farmers were only slightly less popular, especially those
with a focus on education. Our panel members wanted to see Affinity Water working
with other companies to keep waterways clear and clean; managing flood risk; as
well as working with governments on regulations. They expect to see us educating
people on what actions can be taken, through visits to schools and community
groups, and through the use of social media and advertising. Reducing river
abstraction and going beyond the government minimums both came a close third in
the feedback.

The general consensus of opinion was that core activities are important, but that there
should be room to help the wider community too. Cleaning up rivers was regarded
highly as this showed Affinity Water wanted to be a pillar to the community.

The idea of restoring rivers to a more natural state is a popular one, and there is some
appetite to pay for this wider benefit as it links to customers wanting to do the right
thing for the environment.

The solutions themselves were seen as being beneficial, not just for water quality, but
also for consumer lifestyle. Future customers were especially keen on nature-based
solutions for the positive impact they would have on vegetation and local wildlife.
However, concerns were raised about the implementation costs of the nature-based
solutions, particularly by those in vulnerable circumstances. With the backdrop of the
cost-of-living pressures, participants wanted to know how Affinity Water would be
spending the money and some thought that correcting past mistakes sounded like it
would be especially costly. However, others were willing pay more, thinking about the
work that needed to be done now to preserve the environment for their grandchildren
and beyond.

Ourresearch has shown that there is a strong overall level of support for environmental
improvements, whether this is for sustainability reductions; river restoration, catchment
and nature-based solutions, biodiversity improvements or combinations of the above.

As such, there is clear support for our proposed, preferred, option that firstly meets the
statutory requirements; and then goes beyond where it makes economic sense to do
so and where the impacts on our customers’ bills is reasonable. Our other options are
also supported by customers as they essentially deliver benefits in the same areas,
albeit to different levels. We have designed the preferred option to ensure that we
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have a suitable balance between customers’ wish to have manageable bills against
their desire to improve the environment beyond statutory requirements, where it is
justifiable to do so.

WINEP Stage 2 - Collaboratively identifying risks and issues

To support the development of the proposed solutions for the risks and issues included
in this business case, we have undertaken a detailed review of risks and issues for each
waterbody catchment. We have taken a collaborative approach to define the PR24
WINEP scope and develop the feasible options and ultimately determine the best
value option. As part of this process, carried out between May and August 2022, we
have completed the following activities:

e Early engagement with the EA and Natural England (workshops at area level)
and follow up meetings meetings/correspondence with Driver leads).

e Reviewed, discussed and incorporated Natural England’s Nature Recovery List
for our region.

e Detailed review of Catchment Data Explorer, CaBA Catchment Plans, River
Group meetings, stakeholder workshops and meetings alongside discussions
with neighbouring water companies.

e Documented all risks and issues register collated through this process and used
to develop the proposed solution described in this business case.

WINEP Stage 3 - Proposing solutions

As part of the development of our proposed solutions to contribute to addressing the
risks and issues described in this business case, we have undertaken the following
engagement and drawn on experience through our AMP7 WINEP programme
delivery to explore options around developing, co-designing and co-delivering
schemes which have formed the basis of the feasible options.
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Thames Catchment Management Steering Group
Joint Statement - September 2022

In summary:

e  The Thames Catchment Management Steering Group (TCMSG) comprises Thames Water, Affinity
Water and South East Water and has been working in partnership since 2010 in response to diffuse
pesticide pollution and wider pollution challenges.

e The task of leading catchment management initiatives across different parts of the Thames River
Basin District (RBD) has been shared out between the three companies alongside a joint sampling
programme and various catchment projects.

e  The three companies have trialled various approaches to mitigate pesticide risk to drinking water
and the wider environment. Results to date from delivering river basin-wide metaldehyde schemes
show that improvements can be achieved at the sub-catchment scale. It has also highlighted that
full engagement of large numbers of landowners over much larger areas is required to achieve no
deterioration and the necessary water quality improvements at abstraction points.

e Alongside voluntary and incentivised catchment measures through the TCMSG’s activities,
regulatory mechanisms, such as product labelling and reviewing of risks to water prior to re-
registration, and enforcement are going to be needed where the voluntary approach is not proving
effective in the given timescales.

Three water companies abstract water from the River Thames: Thames Water, Affinity Water and South
East Water. In September 2010 we established the TCMSG to work collaboratively to investigate and
identify interventions to reduce the impact of diffuse pesticide pollution. The purpose of the partnership
is to share data, evidence and information, coordinate work, avoid duplication, standardise target
setting, share experiences and knowledge from engagement with farmers and agronomists, and
support the EA with Water Environment (Water Framework Directive) Regulations delivery through the
Water Industry National Environment Programme (WINEP).

The steering group meets bi-monthly to discuss progress with projects, exchange knowledge and ideas
and determine how we can work together most efficiently. The group has worked to ensure that each
company can lead on delivering catchment management in different areas of the Thames RBD. This
ensures that overlap is minimised, and company resources can be effectively deployed.

Thames Water has responsibility for delivering catchment management across the Thames RBD as far
as Maidenhead and in the Mole and Lee and upper Wey sub-catchments (Figure 4). South East Water
manages delivery in the lower Thames catchment (Maidenhead to Egham) and associated minor
tributaries. Affinity Water has responsibility for the Colne (Hertfordshire), Loddon and lower Wey sub-
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catchments. Where overlap occurs, the companies work closely to share data and information on
existing useful farmer contacts to ensure that water company/farmer liaison is managed as
appropriately as possible.

Figure 4: Map showing broad areas of responsibility for catchment management, as shared out between
the three companies. Where a different water company is taking responsibility for sampling, this is
shown with hatching. N.B. Not all areas will actually require active catchment management; some
remain a watching brief or have been identified as low risk.

Alongside allocating responsibility for catchment management in different areas, we have developed a
coordinated river sampling strategy across the Thames RBD and are sharing the data (as shown in the
above map). This arrangement minimises the travelling undertaken by personnel from both companies
involved (i.e. Thames Water and Affinity Water). In addition, the three companies are working
collaboratively on various projects; examples include:

e  Thames Water and Affinity Water sharing the costs and results of a remote sensing and catchment
characterisation exercise in both the upper and lower Wey catchments;

e All three companies sharing the cost of a satellite remote sensing project covering the lower
Thames, Chertsey Bourne, Addlestone Bourne and parts of the Colne catchment;

e  South East Water carrying out investigations and delivering pilot catchment measures on behalf of
all three water companies in the lower Thames region.

o  Affinity Water and South East Water, along with Natural England, jointly funding an advisor to
support projects in the Loddon catchment

The primary aim of our project work to date has been to trial a number of different mitigation methods
for metaldehyde, carbetamide and propyzamide, establish the efficacy of each approach and provide
farmers and other catchment stakeholders with a variety of catchment management tools. Projects
applying different mechanisms such as Payment for Ecosystem Services (PES), product substitution,
capital grants, field trials and innovation funding schemes have been piloted and expanded across the
Thames catchment. By the end of AMP6 and into AMP7, schemes delivered by the TCMSG have
covered over ~3,500km? (figure 5).
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Figure 5: Map showing the extent of pesticide mitigation scheme areas covered by the TCMSG in 2022

Over the course of the past twelve years, we have gained extensive experience and understanding
from these projects which can be applied to wider challenges in the water environment. There have
been some successes, with water quality improvements reported for metaldehyde across the Thames
RBD and at all TCMSG abstractions. There is no ‘one size fits all’ approach for catchment and nature
based solution (C&NBS), but in most cases intensive engagement is required with a significant
proportion of land managers across identified priority (high risk) catchment areas. It is apparent from
results to date that changes in the way land is managed and the use of crop protection products and
fertilisers are required at a much larger scale in order to achieve no deterioration and/or improvements
in water quality both in the river and at abstraction points.

The TCMSG has successfully demonstrated over AMP6 and AMP7 that catchment measures can be
upscaled to the river basin scale and that working in partnership can deliver positive outcomes against
pollution challenges. During the remainder of AMP7 and beyond 2025, the TCMSG will need to work
collaboratively with wider stakeholders to address emerging risk such as flufenacet, alongside ongoing
challenges such as propyzamide. There is also a need to apply our experience to tackle wider
challenges through the implementation of wider C&NBS that take a holistic approach and deliver wider
ecosystem service benefits to achieve wider WFD outcomes.
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Several meetings were held between the TCMSG and the EA Thames area and
Hertfordshire and North London area water quality driver leads as part of the WINEP
stage 2: risks and issues process and stage 3: proposing solutions. As part of these
meetings, we agreed the revised list of ‘af risk’ pesticides with supporting evidence.
Discussed the proposed partnership approach between the three companies and
options for measures to address the wider pollution risks referenced in this business
case. After these meetings, the EA confirmed the addition of flufenacet to the ‘at risk’
substances list and that it will be included in the next revision of the SgZ action plans
for which Affinity Water have an obligation to deliver actions through these proposed
WINEP DrWPA_ND schemes.

See above TCMSG Joint Statement — September 2022 which sets out how Affinity
Water, Thames Water and South East Water will work in partnership on co-design and
co-delivery of the pesticides mitigation schemes for the Lower Thames and Wey
Catchments. This includes, but is not limited fo, a joint monitoring programme, co-
funded local partnerships, co-funded research projects and field trials.
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5 Strategy Development

All of our enhancement cases have been developed as part of our integrated
investment portfolio that takes the first steps of our Long Term Delivery Strategy and
achieving our ambitions as laid out in AFW03 Strategic Direction Statement.

5.1 Long-term Delivery Strategy Alignment

We are confident that our proposed WINEP programme for PR24 represents no regrets
investments, when considering the optimal pathway to meet our statutory obligations.
Our LTDS builds upon our ambitions as set out in our Strategic Direction Statement,
within which our stakeholder-informed strategic focuses and targets relating to
“leaving the environment in a sustainable and measurably improved state” and to
“work with our communities to create value for the local economy and society” are
aligned with efficient delivery of statutory obligations under WINEP.

As part of our wider pathway development and scenario testing work for the LTDS, we
have mapped out our statutory obligations across WINEP drivers out to 2050 and have
created an initial core pathway of phased investments, that balances efficient costs
and affordability with the material uncertainties we face. Thinking on this longer-term
planning horizon has been a key in the formation of our PR24 WINEP. For example, we
forecast that Water Framework Directive driven investments will account for up to 80%
of WINEP driven investments over the 25-year period, in large part due to our
Sustainability Reductions to protect chalk streams in our region. In recognition of this
high potential cost burden on our future customers, our PR24 WINEP includes
significantly increased levels of investigation to better understand the relationship
between levels of abstraction reductions we undertake, and the benefits realised in
the targeted waterbodies. In addition to this we are significantly increasing our
investment in catchment and nature-based solutions to support our future abstraction
reductions and maximise the wider environmental benefits and support the WINEP
and 25-Year Environment Plan. In doing so, we aim to ensure our long-term investment
pathway represents the best possible value for the environment and our customers,
reflecting this in both our WRMP and LTDS pathways.

We are also committed to achieving our net zero targets, including meeting the Water
UK 2030 net zero operational carbon target.

The achievement of these objectives is supported by best value option in this business
case.

This business case is aligned with the Catchment Options development as set out in
our draft Water Resources Management Plan and will inform the development of our
Thames and Wey Catchment Strategy which is currently under development. This will
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align with existing catchment plans for the Colne Catchment Action Network, Loddon
Catchment Partnership and Wey Landscape Partnership.

C&NBS will be prioritised in areas of the catchment identified as priorities within our
catchment risk characterisation activities to provide greater resilience to our River
Thames abstractions to support our future sustainability reduction programme and in
particular, our long-term Environmental Destination programme.

This project is no regrets due to its adaptive, evidence-based approach. Delivery and
implementation are adaptive and can change to address risks, challenges and
opportunities that arise during AMP8. The best value option does not set out specific
C&NBS schemes in specific locations. It identifies priority areas for the targeting of
C&NBS, and priority areas agreed with the EA which can be adaptive based upon
any constraints during the options appraisals. The project will also be underpinned by
a monitoring plan and programme to establish baseline data to determine the need
and scope of interventions. This is part of a combined monitoring programme for the
Thames River Basin delivered in partnership with Thames Water and South East Water
since AMP5. Continued monitoring throughout AMP8 and beyond identify risks and
issues through this adaptive planning approach to ensure the greatest benefit and
outcomes for the investment in C&NBS.

The scheme can adapt to:

o Specific water quality challenges as they occur or change during the AMP
and other new or emerging issues.

e Allow for co-creation / co-funding of measures and align with other
opportunities identified with wider partners/stakeholders (e.g. Wastewater
company schemes, Local Nature Recovery Schemes, Landscape Recovery
Schemes, Nature Recovery Networks.

e Challenges with landowner / stakeholder buy-in to specific C&NBS schemes
and allows flexibility in the type, scale and location of where measures are
deployed.

o Specific C&NBS measures can be prioritised to support wider environmental
targets and objectives, net zero and / or Biodiversity Net Gain priorities (e.g.
offsetting).

e Types of measures implemented can adapt and evolve based on future
scientific evidence.

e Confinual monitoring and NC evaluations of delivered C&NBS (current and
future) will enable continual refinement of this project to ensure the greatest
outcomes achieved.

e C&NBS measures within the best value option can be delivered in-house,
through framework partners or through funding and technical support to
external partners including catchment partnerships, Rivers Trusts.
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6 Optioneering

We have consistently proposed best value solutions using rigorous optioneering. For
more detail on our approach is provided within AFW08 Our Investment Development
Process.

We have followed a structured process to identify a wide range of potential options:
the unconstrained list. We have then assessed these options against a comprehensive
set of criteria, based upon the WINEP coarse screening criteria and Ofwat’s
requirements, to develop a shorter, constrained list. Details of the criteria and the
options evaluation assessment are included in Appendix 1 — River Thames DrWPA
Option Evaluation v1.0

We have then assessed these further, with additional information; by developing
hybrid solutions that take the best bits from others; and checking for technical
feasibility, fo produce our feasible list. The feasible list is then used for a much more
detailed assessment, including economic assessment to select our best value option.

Unconstrained options that are chosen to either ‘Proceed’ or ‘Clarify’ are then
included in our Options Evaluation spreadsheet. Options that are ‘Rejected’ do not
proceed beyond the unconstrained list below.

It should be noted that options that include ‘TCMSG' (Thames Catchment
Management Steering Group) in the option description have been developed to
align with the wider DrWPA_ND scheme delivery of Thames Water and South East
Water for the priority catchments each company either leads or provides support.
Alternative options that include ‘non-TCMSG' in the option description work outside
of the TCMSG partnership Terms of Reference.

It should also be noted that options in the unconstrained list have been developed at
different scales (e.g., whole DrWPA) and targeting different measures (e.g., aft risk
pesticides only or multiple pollutants/environmental benefits.

Our unconstrained list of options are:

Table 1 - Unconstrained opftions list

Proceed (P)

Commentary on

Option Description / Reject (R) . .
/ Clarify (C) Rejected Options
Do nothing option. Focus solely on Does not meet S
1 | freatment options R and NS

requirements
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Non-TCMSG - Catchment management
awareness and engagement. No
implementation of C&NBS, focus on

Does not meet S
and NS
requirements

2 stakeholder engagement,  awareness
raising of issues and newsletters — generic
non-targeted
TCMSG - Catchment management See assessment
awareness and engagement. No in Options
implementation of C&NBS, focus on Evaluation
3 stakeholder engagement, awareness spreadsheet
raising of issues, newsletters, low level
funding support for external partner
projects targeted in Loddon, Wey and
Lower Colne
Non-TCMSG - CM enhanced with spatial Does not meet S
4 prioritisation and targeting and delivery of and NS
C&NBS for 'at risk' pesticides in the Loddon requirements
catchment
Non-TCMSG - CM enhanced with spatial Does not meet S
5 prioritisation and targeting and delivery of and NS
C&NBS for 'af risk' pesticides in the Lower requirements
Wey catchment
Non-TCMSG - CM enhanced with spatial Does not meet S
6 prioritisation and targeting and delivery of and NS
C&NBS for 'at risk' pesticides in the whole requirements
Wey catchment
Non-TCMSG - CM enhanced with spatial Does not meet S
7 prioritisation and targeting and delivery of and NS
C&NBS for 'at risk' pesticides in the Lower requirements
Colne catchment
TCMSG - CM enhanced with spatial See assessment
8 prioritisation and targeting and delivery of in Options
C&NBS for'atrisk' pesticides in Loddon, Wey Evaluation
and Lower Colne spreadsheet
TCMSG - CM enhanced with spatial See assessment
prioritisation and targeting and delivery of in Options
9 | C&NBS for multiple benefits (pesticides, Evaluation
nitfrate, microbiological, biodiversity and spreadsheet
carbon) in Loddon, Wey and Lower Colne
10 | Non-TCMSG  enhanced  with  spatial See assessment

prioritisation and targeting and delivery of

in Options
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C&NBS with delivery of C&NBS for
pesticides at whole Lower Thames and
River Wey DrWPA catchments

Evaluation
spreadsheet

TCMSG C&NBS - CM enhanced + with
delivery of C&NBS for multiple benefits
11 | (pesticides, nitrate, microbiological,
biodiversity and carbon) at whole Loddon,
Wey and Colne catchments

See assessment
in Options
Evaluation
spreadsheet

Non-TCMSG - CM enhanced + with delivery
of C&NBS for multiple benefits (pesticides,
12 | nitrate, microbiological, biodiversity and
carbon) at whole Lower Thames and River
Wey DrWPA catchments

See assessment
in Options
Evaluation
spreadsheet

Six options have been selected from the original 12. The results of the optioneering as
defined using the WINEP coarse screening criteria utilising our Options Evaluation
spreadsheet (Appendix 1) and is presented below to show how the options meeting
the statutory obligations and/or non-statutory requirements or not, and other
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feasibility, deliverability criteria.

Table 2. Coarse screening criteria and assessment summary for constrained options

Expected to Contribute to

meet the WINEP
statutory wider

obligation(s) | environmental

or meet non- outcomes *

statutory
requirements

TCMSG - Catchment
management awareness
and engagement. No
implementation of C&NBS,
focus on stakeholder
engagement, awareness
raising of issues, newsletters,
low level funding support for
external partner projects
targeted in Loddon, Wey
and Lower Colne

TCMSG - CM enhanced with
spatial prioritisation and
targeting and delivery of
C&NBS for 'at risk' pesticides

Technically

Deliverability
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in Loddon, Wey and Lower
Colne

TCMSG - CM enhanced with
spatial prioritisation and
targeting and delivery of
C&NBS for multiple benefits
(pesticides, nitrate,
microbiological, biodiversity
and carbon) in Loddon, Wey
and Lower Colne

Non-TCMSG enhanced with
spatial prioritisation and
targeting and delivery of
C&NBS with delivery of
C&NBS for pesticides at
whole Lower Thames and
River Wey DrWPA
catchments

TCMSG C&NBS - CM
enhanced + with delivery of
C&NBS for multiple benefits
(pesticides, nitrate,
microbiological, biodiversity
and carbon) at whole
Loddon, Wey and Colne
catchments

Non-TCMSG - CM enhanced
+ with delivery of C&NBS for
multiple benefits (pesticides,
nitrate, microbiological,
biodiversity and carbon) at
whole Lower Thames and
River Wey DrWPA
catchments

The coarse screening as part of our wider screening criteria has been used to select
the feasible options. These meet the statutory requirements and are technically
feasible and can be delivered. They also score highly in the other criteria.

6.3 Selected Feasible Options

Our final set of three feasible options are:

1. TCMSG - CM enhanced with spatial prioritisation and targeting and delivery of
C&NBS for multiple benefits (pesticides, nitrate, microbiological, biodiversity
and carbon) in Loddon, Wey and Lower Colne

2. TCMSG - CM enhanced with spatial prioritisation and targeting and delivery of
C&NBS for 'at risk' pesticides in Loddon, Wey and Lower Colne
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3. TCMSG C&NBS - CM enhanced + with delivery of C&NBS for multiple benefits

(pesticides, nitrate, microbiological, biodiversity and carbon) at whole Loddon,
Wey and Colne catchments

Do nothing option. Focus solely on treatment options.

TCMSG - CM enhanced with spatial prioritisation and targeting and delivery of C&NBS
for multiple benefits (pesticides, nitrate, microbiological, biodiversity and carbon) in
Loddon, Wey and Lower Colne catchments (costed option C)

Total cost (FY2022/23 cost base) - not including partnership co-funding =

AMP8 totex costs (£Em) £1.918m

The best value option seeks to deliver a holistic programme of prioritised and spatially
targeted C&NBS which addresses the risks and issues documented in the Stage 2
WINEP risks and issues engagement process. The proposed option includes:

Schemes and measures in catchments where Affinity Water will lead on
delivery to prevent deterioration of ‘at risk’ pesticides and monitor the risk of
emerging pesticide risks.

Reduce sediment and nutrient losses, along with associated pollutants
including nitrate and microbiological contaminants, in priority areas idenfified
through monitoring and modelling carried out in AMP6 and AMP7

ldentify opportunities to protect and restore natural assets in the operational
catchments to improve overall catchment resilience.

Deliver multiple benefits for water quality, resources, climate change regulation
and biodiversity.

A range of C&NBS will be delivered through the best value option, including, but not
limited to:

Incentivised pesticide reduction schemes with farmers.

Funding fowards infrastructure improvements including pesticide handling
areas.

Funding towards substitution of high risks crops, with lower risk alternatives.
Cover crops.

Herbal leys.

Resurfacing of farm gateways.

Arable reversion.

Chalk grassland restoration.

Tree/woodland planting.
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e Regenerative agriculture measures such as reduced/no fillage.

TCMSG - CM enhanced with spatial prioritisation and targeting and delivery of C&NBS
for 'at risk' pesticides in Loddon, Wey and Lower Colne (costed option B)

Total cost (FY2022/23 cost base) - not including partnership co-funding =

AMP8 totex costs (Em) £1.180038m

The least cost option is similar in scope to the best value option but proposes a
reduced programme of land management C&NBS measures that are only targeted
to prevent deterioration of the *at risk’ pesticides and monitor emerging pesticide risks.

TCMSG C&NBS - CM enhanced + with delivery of C&NBS for multiple benefits
(pesticides, nitrate, microbiological, biodiversity and carbon) at whole Loddon, Wey
and Colne catchments (costed option D)

Total cost (FY2022/23 cost base) - not including partnership co-funding =

AMP8 totex costs (Em) £3.295772m

Alternative option is similar in scope to the best value option but proposes a significant
increase in the scale of developing a programme of land management C&NBS
without spatial targeting with measures being funded and implemented across the
whole catchment. This option will prioritise the risks and issues identified in the Stage 2
WINEP risks and issues engagement process, but also to confribute to achieving wider
environmental outcomes to meet the 25 Year Environment Plan.

The best value option has a high-level of confidence in the achieving the WINEP
outcomes. This option contributes to meeting Water Industry Strategic Environmental
Requirements (WISER) as detailed in Table 3 below. It demonstrates an increase in
ambition compared to AMP7 to deliver multiple benefits from measures implemented,
as well as, building on extensive knowledge and experience of the target catchments
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gained during the schemes delivered in AMP6 and AMP7. It also supports the
partnership approach for the wider Lower Thames and Wey catchments through the
TCMSG. It addresses the risks and issues identified in Stage 2 of the WINEP
development process, primarily, the ‘aft risk’ pesticides for the DrwWPA's. This option
recognises the wider pollution issues impacting on our River Thames abstractions that
fall outside of WINEP and through developing and delivering C&NBS for multiple
benefits will further support the WINEP wider environmental outcomes, alongside
opportunities for carbon in-setting and biodiversity net gain for Affinity Water.

The least cost feasible option has a medium level of confidence in the achieving the
WINEP wider environmental outcomes. This option contributes to meeting the Water
Industry Strategic Environmental Requirements (WISER). This option builds on the
extensive knowledge and experience of the target catchments gained during the
schemes delivered in AMPé and AMP7. It also supports the partnership approach for
the wider Lower Thames and Wey catchments through the TCMSG. It seeks to address
the risks and issues identified in Stage 2 of the WINEP development process, primarily,
the ‘at risk’ pesticides for the DrWPA's. This option takes a less holistic approach to
delivering C&NBS and is less likely to address the wider pollution issues impacting our
River Thames abstractions and will miss opportunities to support achieving Net Zero
through carbon in-setting.

The best value option has a high-level of confidence in the achieving the WINEP
outcomes. This option contributes to meeting Water Industry Strategic Environmental
Requirements (WISER). It demonstrates a significant increase in ambition compared to
AMP7 to deliver multiple benefits from measures implemented, as well as an increase
in the geographic scale for which the measures will be targeted. This optfion does not
fully account for the extensive knowledge and experience of the target catchments
gained during the schemes delivered in AMPé6 and AMP7 and where to prioritise
measures for the greatest benefits. It does support the partnership approach for the
wider Lower Thames and Wey catchments through the TCMSG. It addresses the risks
and issues identified in Stage 2 of the WINEP development process, primarily, the ‘at
risk’ pesticides for the DrWPA's. This option recognises the wider pollution issues
impacting on our River Thames abstractions that fall outside of WINEP and through
developing and delivering C&NBS for multiple benefits will further support the WINEP
wider environmental outcomes, alongside increased opportunities for carbon in-
setting and biodiversity net gain for Affinity Water, compared to the best value opftion.
However, the less targeted approach to delivering C&NBS and greater level of
intervention required may not deliver the best value for investments in nature-based
solutions. This option could also lead to deliverability issues due to the scale of
intervention required.
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Table 3: Cross-referencing of Water Industry Strategic Environmental Requirements against
feasible options for the Colne Operational Catchment

Heading WISER Description Comment
Water body Water companies should take an adaptive management | See Adaptive Strategy in section 6.3
status approach ensuring actions are resiient to the likely
impacts of extreme weather and climate change (2-4°C)
as well as population growth
Water body Water companies must have regard to the relevant RBMPs | Risks and issues aligned with RBMP.
status in undertaking their duties. This includes taking account of )
and considering the environmental objectives and | C&NBS  measures <?on§|der and
summary of measures contained within the 2022 plans. support  RBMP  objectives  and
measures.
Water body Water companies should assess and develop a | Feasible options subject to cost and
status programme to meet RBMP requirements by 2027, based | benefits assessment consistent with
on a consistent methodology for assessing costs and | WINEP methodology.
benefits across the sector.
Water body Water companies should work with stakeholders and | See Collaboration and Partnership
status catchment partnerships to explore integrated solutions | Working section 5.2

and delivery of multi-functional benefits at a catchment
scale.

Drinking Water
Protected
Areas

Water companies need to protect and ensure the future
resiience of water resources. Climate change impacts,
future demand and deterioration caused by emerging
and current substances need to be mitigated.

C&NBS measures proposed in the
best value option will support this
wider resilience by incorporating
measures to address wider DrWPA

pollution  challenges for more
resilient water supply from the River
Thames abstractions  supporting
wider SR's

Drinking Water
Protected
Areas

Water companies must put in place actions to avoid
deterioration in raw water quality, which could lead to the
need for additional tfreatment. This is normally through
cafchment measure to reduce pollution reaching raw
water abstractions from either surface water or
groundwater. Water companies can put in place actions
to reduce the levels of treatment over time.

C&NBS measures proposed in the
best value option will support this
wider resilience by incorporating
measures to address wider DrWPA

pollution challenges, creating
greater resilience for our
abstractions and potential

reduction in treatment

Drinking Water
Protected
Areas

Water companies should take an active role in the
development of the SgZ Action Plan and agreeing the
actions needed fo protect and improve the DrwPA

SgZ Action Plans for pesticides in the
Lower Thames catchment delivered
through this scheme.

Drinking Water
Protected
Areas

To achieve drinking water protected area objectives
water companies are encouraged to: work with farmers
and landowners to change land use; reduce nitrate,
pesticides and concentrations of mobile substances;
implement other innovative solutions.

C&NBS primary focus on working
with farmers to reduce ‘at risk’
pesticide losses to water. Best value
option will include measures to
reduce nitrate, turbidity and
microbiological contaminants
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Environment
Bill

Water companies should shape and support nature
recovery through LNRSs and the use of natfure-based
solutions, contributing to wider socio-economic benefits.

C&NBS will align with LNRS with focus
on delivering multiple ecosystem
services benefits where appropriate

Environment
Bill

LNRSs support delivery of mandatory biodiversity net gain
and provide focus for a strengthened duty on all public
authorities to conserve and enhance biodiversity.

C&NBS will align with LNRS with focus
on delivering multiple ecosystem
services benefits where appropriate

Environment
Bill

Water companies should explore collaboration
opportunities where their ambitions overlap with NRNs and
LNRSs.

See Collaboration and Partnership
Working section 5.2

Strategic Partnership with South East
Water and Thames Water through
the TCMSG.

NERC Act We expect water companies to develop measures during | C&NBS measures within this scheme

2006 PR24 to contribute to biodiversity priorities and obligations | will focus on delivering multiple
on their own land or in the catchments they influence or | ecosystem services benefits
operate in. including biodiversity.

Healthy and Multiple benefits should be sought when designing and | RCR  schemes designed and

resilient fish implementing actions particularly where customer support | developed to support healthy and

stocks placed added value on the presence of healthy and | resilient fish stocks in chalk streams.
resilient fish stocks.

Eels Water companies must comply with the requirement of | Fish screens for the River Thames
the Eels regs 2009 to support the recovery of the European | abstractions is being dealt with
eel stock. under a separate WINEP line/BC

Natural Water companies should have clear understanding of the | See Adaptive Strategy in section 6.3

environment

full range of risks related fo the services they provide both
now and in the future. They should use adaptive
approaches to maintain a focus on the long term and they
should work with others to take a systems view to analyse
risks and identify, develop, fund and deliver schemes to
improve resilience and deliver wider benefits.

Ecosystem The long term functioning of ecosystems as well the natural | C&NBS measures within this scheme

and natural assets the water industry and people rely on should be | will  support  sustainable  land

function protected maintained and enhanced. management.

Natural Water company activity should restore, re-connect and | C&NBS measures within this scheme

environment enhance freshwater habitats and species. will identify opportunities to restore,

resilience re-connect and enhance habitats
where appropriate

Climate Water companies are expected to adopt nature based | See Collaboration and Partnership

Change solutions as much as possible and monitor their success | Working section 5.2

and share learning with partners to build an evidence
base.
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Climate Water companies are encouraged to work with others to | AMP7 C&NBS measures co-funded
Change overcome challenges around sharing and accepting risk | through the TCMSG, EnTrade and
around nature based solutions LENS. Experience and lessons-

learned adopted for PR24.

The least cost option 2 can meet the statutory requirements and address the risks and
issues related to the ‘at risk’ pesticides for the DrWPA/SgZ. The other feasible options
can deliver the following additional environmental benefits.

Option 1: Preferred, Best Value, Option

By aligning C&NBS measures upstream of river restoration and habitat enhancement
schemes, the best value option can provide the following net environmental benefits:

e Mitigate wider pollution risks impacting our River Thames abstractions and the
wider environment including nitrate, turbidity/sediment and microbiological
contaminants.

e Provide opportunities for carbon in-setting to support reaching our Net Zero
target for operational carbon by 2030.

e Provide potential Biodiversity Net Gain opportunities on 3 party land through
working with land managers.

e Greater opportunities for bringing in co-funding opportunities from wider
stakeholders/government through aligning multiple benefits from best value
option with other priorities e.g., Environmental Land Management schemes to
support wider WFD drivers.

Option 2: Least Cost Option

This option can meet the statutory requirements and address the risks and issues
documented as part of Stage 2 of the WINEP development process. The other feasible
options can deliver the following additional environmental benefits.

Option 3: Alternative Feasible Option

In addition to the net environmental benefits stated in the best value option, by
implementing wider C&NBS measures at the ‘whole catchment’ scale there is an
increased likelihood of meeting wider environmental outcomes for biodiversity,
carbon in-setting, surface water quality and increased likelihood of achieving overall
Good Ecological Status (GES) across all waterbodies in the Lower Thames catchment.
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The best value option 1 and alternative option 3 support meeting the WINEP wider
environmental outcomes. Examples are shown below, but not limited to:

Natural Environment Outcomes

C&NBS measures following regenerative agriculture principles can support creation
of temporary, long-term or additional habitats to support biodiversity and provide
Biodiversity Net Gain opportunities.

Catchment Resilience Outcomes

C&NBS measures following regenerative agriculture principles can hold more water
on the land to enable improved infiliration, reduced surface run-off leading to
staggered flow for flood risk mitigation and holding more water in the soil for drought
resilience.

Net Zero Outcomes

C&NBS measures such as cover crops and arable reversion contributing to carbon
storage and sequestration. The best value option can provide carbon in-setting
investment opportunities to support our Net Zero commitments and those of
agriculture in our catchments.

Option 1: Preferred Option

The best value opftion provides the greatest balance between investment and
meeting the Water Industry Strategic Environmental Requirements (WISER), addressing
the risks and issues identified in Stage 2 and supporting the WINEP wider environmental
outcomes. This option has been developed with an adaptive planning approach to
ensure sufficient flexibility to scope, design and implement measures where
opportunities are available, particularly around co-design and co-funding. This option
will utilise the extensive knowledge and experience of the catchments, stakeholders
and farmers gained from delivering pesticide reduction schemes in AMP6 and AMP7.
There is also a greater co-design and co-funding opportunity for schemes, research,
field trials and realising multiple benefits through this option, as it will work in partnership
with Thames Water and South East Water through the TCMSG. Both companies are
also experiencing the same wider pollution issues at their respective River Thames
abstractions.

Additionally, there is potential for major infrastructure schemes to commence during
this period including the River Thames Flood Alleviation Scheme and expansion of
Heathrow Airport. As the best value option is seeking to address wider pollution
challenges and explore opportunities wider benefits including carbon and
biodiversity, this option could adapt to risks, issues and opportunities that may arise.
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The best value option will use a Natural Capital assessment framework to ensure the
greatest environmental benefit is derived for every pound invested.

Option 2: Least Cost Option

Option 2 adopts a similar approach to option 1, but without targeting of C&NBS to
mitigate additional pollutant issues (e.g., nitfrate) beyond pesticides, and deliver wider
environmental benefits. This option will require a reduced level of investment in land
management measures. The least cost option can deliver the required statutory
requirements for the Dr(WPA_ND scheme but will not prevent further deterioration of
wider pollution risks fo the Lower Thames and Wey DrWPA's.

Option 3: Alternative Feasible Option

Option 3 adopts a similar approach to option 1, but with less spatial targeting of
C&NBS measures and focuses on increased uptake and funding of C&NBS at the
whole catchment-scale. This option will seek to invest in a significantly larger number
of measures and will require a greater level of investment. This option is less
appropriate to the size and complexity of the environmental risks and issues and could
create duplication with wider environmental programmes such as ELMS and is less
adaptive than the best value option.

A three-fier approach to assurance has been followed as set out below:

1) Tier 1
a. Review of WINEP business cases by PR24 Red Team
b. Review of business cases by Head of Water Resources & Environment
c. Review of costings by AMP7 WINEP leads or for infra and non-infra
schemes by Capital Delivery programme managers and Head of Asset
Planning
2) Tier 2
a. Presented to EMT 16 November 2022
b. Review and signoff by Director of Regulation & Strategy and Director of
Asset Strategy & Capital Delivery

a. External Assurance by Atkins
b. Board Assurance statement for WINEP Stage 3 PR24 submission

We have discussed our approach with Ofwat and the EA in September 2022 through
the WINEP pre-draft submission meetfing, and made the minor recommended
changes as advised.
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We have commissioned Atkins as our external, independent assurance auditor to
carry out a programme of audits across our proposed WINEP throughout October and
November 2022. These audits confirmed we have followed the WINEP methodology
in order to determine the preferred, best value option detailed in this business case.
The Assurance report produced by Atkins is Appendix 3 of this business case and the
associated WINEP Stage 3 Board Assurance Statement included as part of our WINEP
submission is Appendix 4.

Our economic analysis and the associated spreadsheet has been fully checked and
assured and compared with other similar systems by our consultants Eftec and ICS
Consulting, who have extensive expertise in economic analysis and who have
supported the EA with the environmental benefit values and metrics.

In addition, we have a rigorous internal audit trail and assurance process to check all
numbers and assumptions made.

We received formal feedback from Ofwat on our WINEP submission on 25 May 2023.
A number of comments and feedback were received and aspects applicable to this
business case have been accounted for and addressed within the wider document.

This proposed scheme was accepted as part of our PR24 WINEP by the EA as part of
the third release of the WINEP issued in July 2023. This included acceptance of the
proposed phasing of the best value option across AMP8 and AMP9 which have been
reflected in this business case.
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7 Option Assessment Approach

/7.1 Economic Assessment

We have rigorously followed the WINEP methodology for the economic analysis and
using the UK HM Treasury Green Book (2020) approach as the basis for the
calculations. We have developed a spreadsheet to undertake the analysis for the
different options and to calculate the NPV's and benefit / cost ratios. The use of the
spreadsheet enables a very flexible approach to be taken for the analysis, as we can
develop several options for analysis, undertake sensitivity studies, and combine
projects for analysis as necessary.

We have used our Copperleaf system to replicate and consolidate different projects
and programmes of work across the whole asset base for our PR24 submission.
Copperleaf acts as the master for all of our investments and looks at the
environmental and community and performance metrics across the whole
investment portfolio. Copperleaf also acts as a check of some of the economic
calculations.

The key features of our economic analysis approach include:

e Whole life costs, benefit and dis-benefit calculations.

e Net present values calculated over a 30-year period.

e Options presented in 2022/23 cost base.

e Benefit valuations and metrics have followed the WINEP methodology in all
areas.

e Use of the Consumer Price Index with Housing Costs for indexation for costs and
benefits.

e Use of the RCV and the Spackman approach for capitalisation.

¢ We have depreciated the financial costs using a Weighted Average Cost of
Capital (WACC) of 2.92%, which is consistent with the value used for the
development of our Long-Term Delivery Strategy.

We have developed a comprehensive cost estimating system for the WINEP type
activities. Costs have been collated from historic schemes to develop a set of unit
costs for different activities. A bespoke unit cost spreadsheet and scheme builder
have been utilised with quotes and historic costs from measures delivered in AMP7
and wider schemes we have participated in to develop the costs for the feasible
options. Quotes used for each unit cost have been uplifted to the appropriate CPIH
financial year average (2022/23 for the WINEP options assessment).

A summary of our cost estimating system is in Supporting Information section 11.1.
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For the best value option for this business case, we have estimated the generation of
£0.452m in partnership funding contributions towards the non-statutory tertiary driver
aspects of the Lower Thames DrWPA WINEP scheme across AMP8. However, our
ambition is to generate further funding with an aspirational target of 20% external
funding confribution towards maximising the wider environmental outcomes of all
aspects of this scheme across AMPS8.

We intend to maximise potential partnership and third-party funding through the
following mechanisms:

e Develop and deliver our Soil Innovation Fund which requires a % contribution
from the farmer/landowner towards funded measures.

e Continue our partnership (TCMSG) with Thames Water and South East Water
which could include:

o Co-funding of measures

o Collaborative research and field-trials (joint funded)

o Joint bids for external funding

o Developing a potfential catchment-trading market for ecosystem
services in the Lower Thames

e Establish an AMP8 5-year formal partnership agreement with the CaBA Wey
Landscape Partnership, Colne Catchment Action Network and Loddon
Catchment Partnership. As part of this formal agreement, an annual work
programme will be agreed that will include, but not limited to:

o ldentification, scoping and co-funding/co-delivery of riverimprovement
works.

o Engagement with landowners and identification of C&NBS projects in
priority areas.

o Identification of third party and/or grant funding opportunities with
support on bid development.

e Work with key stakeholders such as local catchment partnerships to explore
options with working with farm cluster groups in the Upper Lea to develop
Landscape Recovery bids under the Environmental Land Management
scheme (ELMS).

We have focused our benefit quantification on the use of the WINEP environmental
and community benefit metrics and have used the associated benefit valuations
published in the WINEP methodology.

We have also considered other benefits such as cost savings, and other performance
metrics where they are applicable. In most cases we have not attempted to monetise
the additional benefits for two reasons: firstly, to ensure no double counting of
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benefits; and secondly, because many of these are difficult to quantify. We have
however discussed these qualitatively in our assessment.

The supporting metrics for the benefits quantification have been determined using the
WINEP methodology or based on an assessment of studies from similar projects. In
some areas, we have had to estimate the metrics, and if these materially impact the
analysis, then we have undertaken sensitivity studies. Where the benefits are less
material, we have, where possible, qualitatively assessed the benefits rather than
include them in the economic analysis.

For each benefit, we have considered the timing of the benefit realisation and
duration of the benefits over time. For example, is there is any lag before the benefit
will start to materialise? Is there is a phased benefit realisation? And will the benefits
diminish over time? As such, we have developed a profile for each benefit over time.

For the river water quality improvement valuations, we have used the original source
data values for specific rivers, rather than the averaged values quoted in the WINEP
methodology. This is because the rivers that we are restoring are unique in nature and
therefore of higher environmental value to society.

We have also considered other environmental benefits that are used in the NCRAT
approach. However, these are stated separately, and with commentary, as there is a
risk of double counting. The business case for the scheme has been developed solely
on the monetisation of the WINEP benefits, and with consideration of the other
potential environmental benefits. We have used the NCRAT spreadsheet assessment
to check and verify our WINEP benefit valuations where appropriate, e.g. hazard
flooding reduction by woodlands. We note that there are minor differences between
the air quality calculations due to the different methodology used in NCRAT.

We have used our experience of delivering similar projects over the past ten years to
improve our cost estimating and efficient delivery. As we have become more mature,
we have utilised frameworks, partnerships, and better ways to deliver the outcomes
that we require.
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The most significant uncertainties are with the benefit metrics, valuations and the
timing and duration of the benefits. We have used the WINEP valuations in all cases
and focused our attention on the metrics and the benefit profiles.

We have made conservative estimates for when benefits will start and finish, and how
they increase and decrease over time. As such, our economic analysis is inherently
conservative by nature. We then consider the benefit meftric for sensitivity studies as
this becomes the most material uncertainty in the analysis.

Within our spreadsheet we use the goal seek function to determine the value of a
metric of concern that would be required to make the scheme cost beneficial. This
provides a sensitivity check on the metric and enables commentary on the
reasonableness of the economic analysis. We have run sensitivity checks on alll
significant benefit metrics.
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8 Option Assessment

Our primary analysis has been to assess the preferred, least cost, and alternative
options. We have supplemented this with an additional assessment to understand the
sensitivity of the key assumption on the proportion of the water quality improvement
that will be realised as a result of our activities. We understand that our work will
confribute to the maintenance and improvement of the water quality, but the overall
water quality improvements will require activities by other parties and on-going
investment to achieve the final desired water quality status.

The primary objectives of the project are to improve river water quality and the natural
capital of the associated catchment. Our economic assessment focuses on these two
benefits.

We screened each feasible option to understand the potential benefits. These are
captured in the following table and then used in the analysis. The benefits are either
monetised if they are WINEP benefits, or not monetised if not.

Benefit ‘ Commentary

Biodiversity Considered but not measured

Water purification by habitats Not applicable

Water quality Monetised as per WINEP and impacted by the
investments

Water supply Not applicable

Climate regulation Monetised as per WINEP and impacted by the
natural capital investments

Recreation Applicable but not monetised

Recreation - angling Applicable but not monetised

Food - shellfish Not applicable

Air quality Monetised as per WINEP and impacted by the

natural capital investments
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Hazard regulation - flood Applicable but not monetised
Volunteering Applicable but not monetised
Education Applicable but not monetised
Food production (ha) Applicable but not monetised

Livestock (dairy and meat) (ha) Applicable but not monetised

Timber production (ha) Applicable but not monetised
Social health (ha) Applicable but not considered
Outcome ‘ Option Included
Option includes a catchment and nature- Preferred Option Yes
based solution
Least Cost Option Yes
Alternative Option 1 Yes
Alternative Option 2 N/A

We have made a number of assumpftions in our economic analysis. These are
designed to be conservative by nature to account for the significant uncertainties
that are inherent in the benefit monetisation. By making conservative assumptions
and undertaking sensitivity analysis, we can be confident that the overall analysis is
sufficiently robust to support the investment decisions. Our assumptions are detailed
below:

River Water Quality

¢ We expect that the whole length of the Lower Thames Dr-WPA and Wey DrWPA
will be maintained to some extent as Moderate status as a result of our
activities. This is part of the much wider programme of activities delivered
through the TCMSG partnership and Natural England’s Catchment Sensitive
Farming across the DrwPA.
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We have calculated the total length of the Thames impacted as 61 km for the
Thames from Cookham to Egham and Egham to Teddington, and 76 km for the
River Wey from Shalford to the Thames.

We have assumed that the whole length is currently in Moderate condition as
per Catchment Data Explorer.

We have assumed that our natural capital activities will maintain the status of
the river and make a small proportional start fo improving the water quality and
that further, future activities will be required to achieve full Good Ecological
Status for the associated river system.

For each option, we have assumed a different annual rate of deterioration that
can be addressed by our investments. For the preferred option we have
assumed a 1% deterioration rate per year, which equates to the relevant length
of river moving to Poor status in 100 years without any intervention. If the
deterioration rate is lower, then we expect to see some water quality
improvements. Because this is a conservative estimate, we expect that our
intferventions should be able to manage higher deterioration rates.

We have also assumed that there are on-going additional measures over
multiple AMPs to maintain and increase the benefits over the long-term, but
we have assumed that this might not be funded in our analysis.

Air Quality Pollution Reduction and CO:2 Sequestration

We have assumed that the planned C&NBS measures are funded over the 5-
year period with a deliverable and achievable spend profile, and then funding
will cease. Our objective would be to fund such measures with farmers on an
on-going basis over multiple AMPs, but we assume that this might not
materialise.

We have assumed that our measures deliver a single-year benefit for the period
of which the measure is deployed, e.g., cover crops and that this is proportional
to the investment in the year.

We have reduced the residual benefit from the investment to 50% of the last
years' benefit to reflect the on-going benefits of improvements to woodlands
and grasslands.

We have also assumed that there is an on-going 4% per year depreciation in
the benefits realised because of climate change; land use change; and
pollution factors impacting the habitat type (freshwater). Our objective is to
take additional measures over multiple AMPs to maintain and increase the
benefits over the long-term, but we have assumed that this might not be
funded in our analysis.

We have assumed that the preferred option will impact a total of 5,250
hectares (ha), comprising of: 2,639 ha of enclosed farmland; 24 ha of
freshwaters, open waters, wetlands and floodplains; 2,065 ha of semi-natural
grasslands; and 521 ha of woodlands.

We have reduced these values to 2,600 ha for the least cost option and
increased the value by 13,500 ha for the alternative option.
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Our economic analysis has shown that the preferred option is the best overall value
option. It is highly cost beneficial for the natural capital activities in our C&NBS
proposed project. These activities will provide significant environmental benefits, as
part of our wider and longer-term programme of work to improve our river
catchments.

The economic assessment forecasts a positive NPV of £0.993m, and a good benefit /
cost ratio of 1.45. The benefit / cost ratio is higher than both the least cost and the
alternative options, demonstrating best value.

We have assumed a 1% deterioration rate in water quality in the analysis, i.e., the river
will deteriorate to Poor status within 100 years without investment. We consider that
this is conservative value, which we expect to be higher in practice, based upon our
experience of similar projects. For example, our cover cropping scheme realised a
river water quality benefit of over 40%; CO2 sequestration of over 70%; air pollutant
removal of 35%; and many other significant benefits such as soil condition, flow
regulation and recreation.

We have also calculated the % value of improvement required to make the scheme
cost beneficial. The results show that any improvements above 0.95% would result in
cost benefits. This provides a high-level of confidence that the scheme will be cost
beneficial.

Some of the natural capital benefits are directly related to the areas impacted by the
project and are significantly cost beneficial for each hectare worked on. Essentially,
the larger the area impacted; the more benefits are realised. We have used
conservative estimates for the areas impacted, which reflect the limitations of getting
local support for the schemes. We expect to be able to increase the areas impacted
and hence the overall cost benefit of the scheme.

The least cost option is cost beneficial with an NPV of £0.284m and a benefit / cost
rafio of 1.21.

The alternative option considers additional investment and increases the overall
benefits, with a forecast NPV of £2.399m. The benefit / cost ratio is slightly higher than
the preferred option, 1.63. However, it should be noted that there are uncertainties in
the benefit estimation in the options. It is prudent to work on the preferred option
initially and monitor progress; to better understand how best to invest in the future;
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and then to secure on-going environmental improvements, where we have a higher
level of confidence of benefit realisation. We consider that the delivery risks,
partficularly with the ability to secure partnership funding, means that the preferred
option provides the most confidence of delivering the benefits at this time, and that
the additional work in the alternative option are best considered in AMP?9.

There was no second alternative option in this analysis.

We have rigorously applied the WINEP benefits as per the methodology and have not
added any additional environmental benefits in the economic analysis as per the
guidance. We are, however, aware that there are likely to be additional benefits that
should be considered, albeit not in a monetised way. As such, we have used the
NCRAT methodology to identify and understand these benefits. The use of NCRAT has
had the additional use of confirming the valuations for the WINEP measures used in
our analysis.

We have also used our previous work to identify these additional benefits and to
estimate theirimpact on this project. The benefits considered are:

e Arable production
e Livestock production (dairy and meat)
e Flood and drought resilience

Arable and livestock production are forecasted by NCRAT to be significant benefits.
As these values are proportional to the change in land-use, we expect the alternative
option to provide the most benefit, then the preferred and then the least cost option;
all in proportion to the number of hectares set aside for the production. There will
clearly be some benefits from arable and livestock production, but these are difficult
to quantify at this stage of the project. We wiill look to maximise production from the
changing land-use where it is appropriate to do so.

For example, we recognise that many of the C&NBS options for farmland will be
focused on regenerative agriculture principles, which seek to move from an intensive
farming system to a less intensive one. This can potentially lead to decreased yields
over the short/medium term, with benefits realised over a longer period. The best
value option will target these measures where the greatest benefit can be realised
over the long term but have not included this in our monetised assessment.

We also consider that there will be recreational benefits from the project, and these
will be in proportion to the investment undertaken. We will look to maximise these
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benefits when we design the final schemes but have decided not to include them as
this stage of the planning process.

C&NBS within the best value option will aim to deliver a minimum of 10% environmental
net gain. We will use a Natural Capital baseline assessment and post-project
evaluation process to quantify the environmental and biodiversity net gain benefits
for each project developed in this programme.

Biodiversity has not been monetised in the assessment, as per the WINEP
methodology. However, biodiversity is expected to be positively impacted by the
project, in accordance with the type of habitats impacted and the quantity of
hectares.

We have undertaken an assessment of the project on the four WINEP outcomes. The
observations are presented below.

Positive impact: notficeable benefits from relevant ecosystem services
have been identified

Marginal / Neutral impact -

Negative impact: noficeable dis-benefits from relevant ecosystem
services have been identified

Not assessed within options development and appraisal (o]
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Ovutcome

Natural Environment: Improvements to the
natural environment through the protection
restoration and enhancement of the
environment, biodiversity and habitats

Option

Preferred Option

Least Cost Option

Alternative Option 1

Alternative Option 2

Net Zero: Confributions to achieving a
balonce between the amount of
greenhouse gas (GHG) emissions put info,

Preferred Option

Least Cost Option

and the amount taken out of, the
atmosphere
Alternative Option 1
Alternative Option 2
Catchment Resilience: Contributions to Preferred Option
catchment flood and or drought resilience,
beft f d dwat
eter suriace gn grgun WO. e Least Cost Option
management, resforing or increasing
environmental capacity, and securing

sustainable alternative water resources

Alternative Option 1

Alternative Option 2

Access, Amenity, and Engagement:
Contributions to improving access to,
amenity of and engagement with the
natural environment to support customer
and community wellbeing

Preferred Option

Least Cost Option

Alternative Option 1

Alternative Option 2
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The project is part of our longer-term goal to improve the environment of our local
river catchments. The economic assessment of the different options has shown that
the preferred option is the best value option that can be confidently delivered. The
project will deliver the statutory and non-statutory drivers and will build the foundations
for additional future catchment improvements.

Conservative estimates of the benefits have been made and the scheme is cost
beneficial in terms of river water quality improvements and natural capital benefits,
particularly for carbon sequestration and air quality improvements. We have used
conservative metrics in our analysis and consider that there are other un-quantified
benefits to be realised. Our economic analysis is conservative and has been
benchmarked against the Natural Capital evaluation carried out by Atkins of our
EnTrade cover crop scheme in the Lee catchment delivered in 2020/21. We will review
the benefits as the project progresses and when we have better estimates of the
different benefit metrics.

The best value option is better than the least cost option in terms of having a higher
benefit / cost ratio (1.45 compared to 1.21). The alternative option of doing more does
offer better value as the costs provide a little more additional benefit, with a benefit /
cost ratio of 1.63, but it also has higher delivery risks, which makes it less attractive.

There are inherent uncertainties in the assessment, and it is therefore sensible to initially
focus on the preferred option where we have more confidence in the realisation of
the benefits, and then learn and improve our approach to get more and longer-term
benefits over time. Our sensitivity analysis shows that the scheme will be cost beneficial
if the river quality is maintained against any water quality deterioration rate greater
than 0.95% per annum. When this is considered with our conservative assumptions, the
project is worthwhile and will be strongly beneficial to customers and society.

The best value option aligns with the WISER requirements, supports the WINEP wider
environmental outcomes and will deliver a significant environmental net gain. It also
supports our draft Water Resource Management Plan through C&NBS measures that
create more resilient catchments in the Lower Thames and will be delivered alongside
our AMP8 and AMP? Sustainability Reductions programme to create greater resilience
and security of supply from our River Thames abstractions which will be required to
replace water from our sources subject to reductions in abstraction.
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9 Delivery Considerations

This project is similar to our other C&NBS schemes. Collectively they form a long-term
programme to improve all of our river catchments over time.

The catchment improvements aim to improve raw water quality in our River Thames
abstractions and will support, inform, and in some cases, reduce the need for future
tfreatment and blending projects over the next 25 years. Preventing deterioration of
raw water quality will also support our future Environmental Destination programme
and SDS ambition to end unsustainable abstraction in chalk groundwater, by ensuring
water availability for future schemes such as Connect 2050.

There is potential for major infrastructure schemes to commence during this period
including the River Thames Flood Alleviation Scheme and expansion of Heathrow
Airport. As the best value option is seeking to address wider pollution challenges and
explore opportunities wider benefits including carbon and biodiversity, this option
could adapt to risks, issues and opportunities that may arise.

We have learnt many lessons from our previous AMP6 and AMP7 catchment
management schemes which have helped with project definition, cost estimating,
delivery and working with partners and stakeholders. For example:

e Our AMP6 and AMP7 schemes and associated monitoring programme with
Thames Water and South East Water has developed a good understanding of
the sources and pathways for pollution in the catchments we are leading on.
This will help us target C&NBS spatially and temporally to deliver the greatest
benefit.

e Our AMP7 catchment management schemes for nitrate using the LENS and
EnTrade environmental catchment trading approaches have enabled us to
learn how to upscale measures to an operational catchment-scale. They have
also enabled us to generate partner funding contributions through a
catchment-frading approach.

e Our Pilot Natural Capital Assessment of Affinity Water's Cover Cropping
Scheme undertaken between 2020 and 2021 provided measurable benefits
from natural capital improvements across a range of ecosystem services. This
has been invaluable in determining the scope of future schemes, quantifying
multiple benefits beyond the primary DrWPA_ND driver for pesticides.
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We have already delivered similar catchment management schemes, and therefore
have a strong understanding of the delivery risks and how best o manage these. The
most significant risk to the project is to secure partnership funding. This is beyond our
confrol, being dependent on wider water company funding contributions, other
stakeholders (e.g., catchment partnerships, and government funding streams. We
may have to adapt our approach if we are unable to secure the supporting funding
and support. However, we have strong established partnerships in each of the
catchments and will work with all partners to identify and secure wider funding
opportunities.

In addition, the following risks and mitigations have been identified for this project:

Farmers and land managers unwilling to engage with us on land management
C&NBS.

o We have an established catchment management programme funding
and incentivising measures. We have knowledgeable agricultural
advisors and have experience engaging with the agricultural supply
chain to generate interest and uptake in our current schemes.

Uncertainties around climate change and associated flood, drought and other
impacts.

o We will use an adaptive management approach to develop C&NBS
that are resilient to changing climate change scenarios throughout
AMPS.

Increasing demand at a national level for specialist local agricultural advisors
to deliver farm engagement activities leading to delays in overall programme
delivery.

o We have an established network of local advisors already delivering
projects on our behalf which we will build on for AMPS8.

Increasing cost of resources to deliver projects.

o We will work closely with our established partnerships to generate
partnership funding contributions and where possible utilise local
catchment partnerships and volunteers to manage costs.

Risk of negative public perception leading to reduced opportunities to
implement projects/schemes and incentivised C&NBS.

o We will work closely with catchment partnerships, local river and fishing
groups, and NGO's such as the Farming and Wildlife Advisory groups to
provide advocacy support and intermediary advice and engagement
in support of this scheme.

Further detail regarding how we have ensured the deliverability of our full investment
portfolio is provided within AFW 32 Deliverability of our Plans.
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As part of the monitoring and reporting of benefits we will undertake the following
activities:

Combined programme of pesticide sampling across the Thames River Basin in
partnership with Thames Water and South East Water.
Development of KPI's and associated success measures focused on prevention
of deterioration and improvements.
Detailed in-catchment monitoring in priority sub-catchments to determine
pollutant source and pathways including:

o Pesticide sampling

o Nuftrient sampling

o Turbidity monitoring
Natural Capital baseline assessment as part of the development of each
project and associated detailed design.
A post-project completion Natural Capital evaluation to determine the overall
ecosystem services benefits.
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10 Supporting Information

Our supporting information is included in the Optfion Development Report and
associated appendices.

Section 8.2 of this Business Case indicates the principles of the cost estimate approach
adopted. This summary information sheet has been compiled to describes in detail
how the costs have been calculated.

Figure 6 shows the workstream followed for each scheme estimate, both for internal
and supplier chain, whilst the paragraphs below include detailed explanation of the
tasks. We used a bespoke ’'scheme builder’ spreadsheet developed by Mott
McDonald with pre-defined drop-down fields and associated macros that has been
successfully audited during the WINEP process. This guaranteed uniform approach
and consistency across estimates.

Activities required definition: for each scheme we determined the kind of activities
needed to be carried out to achieve the objectives. The activities have been
determined based on investigations carried out in previous AMPs, accounting for
lesson learnt and efficiency adjustments, where applicable. We also infroduced some
innovative activities that undoubtedly carry a higher degree of uncertainties, bearing
in mind the detailed scope of each scheme will be agreed with the Environment
Agency through the Action Specification Forms.

Staff Profile definition: based on the activity types, we determined the staff profile
required to carry out the tasks. As general rule, we assigned a combination of Asset
Scientist, Project Manager and Project Director roles. For the subcontracted activities,
we embedded the subcontracted staff cost info the subcontracted costs, adding
internal staff roles for supervision and approval.

Activities unit costs estimate: for each activity we determined the most likely costs
based on same or very similar activities costs spent in the past. For each previous
quotes available, we worked out the unit costs by dividing the total for the most
appropriate unit quantity specific of the activity; for instance, km of river investigated
for a river walk over survey, number of monitoring rounds for river flow spot gauging
works, number of boreholes for observation borehole drilling etc.

The unit costs associated with each previous quote have then been uplifted to the
2022/23 cost base. All previous quotes used for such estimate have been stored in
dedicated folders for reference and audit purposes.

Staff unit costs estimate: for each internal staff role profile, we determined the costs
per hour as per 2022/23 cost base.
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Figure 6 Cost Estimate workstream diagram

Activities quantities estimate: for each activity we determined the most likely
quantities based on the agreed objective of the scheme. The quantities have been
calculated using maps tools here appropriate (e.g. km of watercourse) as well as
experience gained from previous AMPs schemes. Where possible, significant attention
has been paid to make efficiency across schemes. For instance, quantities of field
monitoring rounds required for a small scheme have been reduced if a nearby
scheme included larger monitoring rounds.

Staff time estimate: for each activity we determined the internal staff time required to
undertake the task based on similar investigations undertaken in the past. As general
rule, the field activities are assigned to Asset Scientist, bearing the larger amount of
hours for the task. Project Management role time and Project Director time have been
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allocated to supervision and approval processes only. A minimum internal staff tfime
has also been assigned for the subcontracted activities, to ensure there is sufficient
allowance for coordination, revision and approval. The external staff time for
subcontracted activities is included in the total cost and it has not been estimated.

Activities efficiency: where possible, significant attention has been paid to make
efficiency across investigations. For instance, field monitoring rounds estimated for a
small investigation have been incorporated into a nearby larger investigation
monitoring activity, so that time and resources spent are minimised.

Risk estimate: 10% risk has been applied on a flat profile across all activities; we
consider this is consistent with previous AMPs investigation costs.

Total cost estimate: the total cost of an investigation is calculated by summing up all
activity costs. For each internal activity, the cost is determined by multiplying activity
unit cost for the estimated quantity and summing up unit fime staff multiplied for fime
quantity. For subcontracted activities, the cost is calculated by multiplying the unit
cost for the activity quantity. Risk is then applied uniformly across all activities.

All appendices can be made available upon request.

Appendix 1 — River Thames DrWPA Options Evaluation v1.0

Appendix 2 — Affinity Water WINEP Stage 2 Risks and Issues Register v1.0
Appendix 4 — Atkins PR24 WINEP Assurance Report November 2022

Appendix 5 — PR24 WINEP Stage 3 Submission Board Assurance Statement
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1 Summary

This business case sets out the detailed PR24 WINEP options development process and
outcomes for our proposed no deterioration (DrWPA_ND) schemes for our North
Mymms and Clay Lane group of sources to be delivered in AMP8. This includes the
following groundwater abstractions:

e North Mymms group of groundwater sources including:
o North Mymms
o Essendon
o Roestock
o Tyttenhanger
e Clay Lane group of groundwater sources including:
o Bricket Wood
o Netherwild
o Eastbury
o Berry Grove

The scheme aims to address the following challenges:

Prevent deterioration of ‘aft risk’ pesticides (propyzamide and flufenacet)

impacting the sources listed above, associated groundwater bodies and

waterbodies.

e Mitigate the risks and impacts of nitrate and microbiological pollution arising
from agricultural and amenity land use activities.

e Undertake abstraction and catchment monitoring for additional pesticides ‘of
concern’ with actions to address further challenges as they arise.

e Deliver measures that can achieve multiple benefits to contribute to

addressing the WINEP wider environmental outcomes.

The ‘best value’ option described in this Business case defines a programme of land
management focused Catchment and Nature-Based Solutions (C&NBS) for the
following groundwater catchments and associated waterbodies:

Groundwater catchments
o GB40601G602900 - Upper Lee Chalk groundwater body
e GB40601G601200 - Mid-Chilterns Chalk groundwater body

Waterbodies

e GB106039029850 - Colne (upper east arm including Mimmshall Brook)
GB106039029820 - Upper Colne and Ellen Brook
GB106039023100 - Tykeswater
GB106039029840 - Colne (from Confluence with Ver to Gade)
GB106038033392 - Lee (from Luton Hoo Lakes to Hertford)

This includes works a programme of spatially and temporally targeted land
management measures that can deliver multiple benefits including reduced pollution
in surface and groundwater, improved soil health, greater water-holding capacity on
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lond for flood and drought resiience, net zero benefits and biodiversity
enhancements.

We have followed the WINEP methodology to develop options and then select the
best value option using economic analysis. As we have developed our preferred
solution, we have worked closely with the EA and other stakeholders. We have
engaged with customers who have showed a high degree of support for the
proposed environmental improvements. We have learnt from our previous projects to
design, cost and value or project. We submitted our PR24 WINEP in November 2022
and this proposed scheme has been accepted with the status of ‘proceed’ in the
third release of our PR24 WINEP issued by the Environment Agency in July 2023.

The project is part of a longer-term goal to improve the environment of our local river
catchments. The economic assessment of the different options has shown that the
preferred option is the best value option that can be confidently delivered.

The project will deliver the statutory and non-statutory drivers and will build the
foundations for additional future catchment improvements. We have included a co-
funding target for this scheme towards delivering the non-statutory tertiary driver
actions for this scheme. We will also seek further co-funding across the wider scheme
to support achievement and maximise the benefits towards the wider environmental
outcomes of Defra’s 25 Year Environment Plan and Plan for Water. Conservative
estimates of the benefits have been made and the scheme has been assessed as
cost beneficial in terms of river water quality improvements and natural capital
benefits, particularly for carbon sequestration and air quality improvements. Based
upon our conservative estimates, the preferred option offers NPV benefits of £3.162m
with a strong benefit cost ratio of 2.81.

The best value option will be delivered under a catchment strategy for these
catchments following the principles of our environmental strategy and existing
Catchment Based Approach (CaBA) catchment plans (where relevant). The
prioritisation and delivery of the programme will be developed with the Environment
Agency, Natural England, Thames Water and South-East Water to maximise wider
environmental benefits. It has been developed following the WINEP options
development principles including:

Environmental and Biodiversity Net Gain

C&NBS within the best value option will aim to deliver a minimum of 10% environmental
net gain, with a stretch target determined for each scheme. A Natural Capital
baseline assessment and post-project evaluation will be used to quantify the
environmental and biodiversity net gain benefits for each project developed in this
programme.

Natural Capital

Each feasible option for this scheme has gone through a Natural Capital benefits
assessment process following the WINEP methodology. A similar approach will be
implemented for each project within the scheme both as a baseline assessment and
post-project benefits evaluation.
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C&NBS

Each project will utilise a range of C&NBS targeted spatially and/or temporally to
prevent deterioration of water quality deliver the greatest wider environmental
benefits.

Proportionality

The best value opftion provides the greatest balance between investment and
meeting the Water Industry Strategic Environmental Requirements (WISER), addressing
the risks and issues identified in WINEP Stage 2 and supporting the WINEP wider
environmental outcomes. It has been developed with an adaptive planning
approach to ensure sufficient flexibility to scope, design and implement measures
where opportunities are available, particularly around co-design and co-funding.

Evidence

To determine the best value option, an extensive options development process was
undertaken with 13 unconstrained options, 7 constrained options assessed through
our options evaluation process and 3 feasible options subject to a detailed benefits
assessment.

Collaboration

To determine the best value option, we have carried out a detailed water quality risks
and issues identification process with key stakeholders including the Environment
Agency and Thames Water. We have also developed our proposed solutions with
input and feedback with these key stakeholders to inform the best value option for
this scheme.
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Base Information

Report Date 14 August 2023

Karstic Groundwater Sources C&NBS — PR24 business

Report Title
case

Options Assessment Report 08AF100015_OAR

(WINEP)
Start Date 01/04/2025
Completion Dates 31/03/2030

WINEP Spreadsheet ID

WINEP Action ID O8AF100015

WFDGW_ND (S) - Primary

Primary Drivers
25YEP_IMP (NS) - Secondary

Scale of Action Delivery Groundwater body

GB40601G602900 - Upper Lee Chalk groundwater body

GB40601G601200 - Mid-Chilterns Chalk groundwater
body

GB106039029850 - Colne (upper east arm including
Mimmshall Brook)

GB106039029820 - Upper Colne and Ellen Brook
GB106039023100 - Tykeswater

GB106039029840 - Colne (from Confluence with Ver to
Gade)

GB106038033392 - Lee (from Luton Hoo Lakes to Hertford)

Location of Delivery

AMP8 Spend 2025-26 | 2026-27 | 2027-28 | 2028-29 | 2029-30 Total
Capex (Em)| 0.00 0.00 0.00 0.00 0.00 0.00
Opex (Em)| 0.24 0.29 0.33 0.33 0.33 1.52
Totex (Em)| 0.24 0.29 0.33 0.33 0.33 1.52
3rd Party Funding 0.06 0.07 0.07 0.07 0.08 0.35
Drivers
100% Drinking Water Protected Areas
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Benefits

Water Quality of Natural Water Bodies (km)

Sequested Carbon (tonnes COz¢e)

Air Quality Pollution Reduction (tonnes)

Economic Analysis

NPV Costs (£m) (2025-55) 1.7 NPV Benefits (£m) (2025-55) 4.9
NPV (£m) (2025-55) 3.2 Benefit / Cost Ratio 2.8
Six Capitals

Social Financial
* % % * K * *
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2 Project Description

The Affinity Water karstic groundwater sources proposed catchment management
scheme is a programme of pesticide reduction schemes and spatially targeted
catchment and nature-based solutions (C&NBS) in identified priority sub-catchments
with the aim of reducing pesticide and nitrate pollution in catchment to prevent
deterioration of raw water quality and provide resilience to our following sources:

North Mymms Group of Sources:

e North Mymms (Safeguard zone - GWSGZ0249)
e Essendon (Safeguard zone - GWSGZ0160)

e Tyttenhanger (Safeguard zone - GWSGZ0233)
e Roestock (candidate SGZ - TBC)

Clay Lane Group of Sources

e Bricket Wood (candidate SGZ - TBC)

e Netherwild (Safeguard zone - GWSGZ0276)
e FEastbury (Safeguard zone - GWSGZ0275)

e Berry Grove (candidate SGZ - TBC)

The objective of the scheme is to build on previous WFDGW_ND schemes for
metaldehyde and propyzamide and expand the approach to mitigate losses to
water of wider ‘At risk’ pesticides and nitrate based on experience from schemes,
extensive surface/groundwater tracer testing, and field trials carried out in AMPé and
AMP7. This catchment scheme will be delivered under the Water Framework Directive
‘No Deterioration’” (WFDGW_ND) driver and will support Affinity Water's compliance
with the Drinking Water Directive standard for individual pesticides (0.1 pg/l), total
pesticides (0.5ug/l) and nitrate (50mg/I NOs).

This scheme is expanding in scope and scale based on the outcome of the
WFDGW_INV completed 31 March 2022 for nitrate which recommended the
implementation of a C&NBS scheme in AMP8 and has been signed off and supported
by the EA Hertfordshire and North London Area driver leads. It also aims to prevent
deterioration of pesticide risks from propyzamide and flufenacet that have been
identified through Affinity Water’'s extensive catchment monitoring programme in
these catchments and in the raw water at the public water supply abstractions.

C&NBS approach

Our catchment management approach is aland management focused programme
of C&NBS prioritised both spatially and temporally to achieve the following outcomes:

e Prevent deterioration of ‘at risk’ pesticides (propyzamide and flufenacet)
impacting the sources listed above, associated groundwater bodies and
waterbodies.

e Mitigate the risks and impacts of nitrate and microbiological pollution arising
from agricultural and amenity land use activities.
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e Undertake abstraction and catchment monitoring for additional pesticides ‘of
concern’ with actions to address further challenges as they arise.

e Deliver measures that can achieve multiple benefits to contribute to
addressing the WINEP wider environmental outcomes including, but not limited
to:

o Improved catchment resilience to drought and flood pressures for land
managers, drinking water supply and chalk stream:s.

o Connecting wildlife corridors and creation of habitats in partnership with
local stakeholders.
Wider biodiversity benefits (e.g., to priority habitats and species)
Measures that contribute towards achieving Net Zero by 2030 for
operational emissions.

This project builds on our experience and lessons learned from our AMPé and AMP7
catchment management schemes. We recognise that C&NBS, such as cover crops,
can offer wider benefits beyond water quality, and can help mitigate or address
many of the issues identified through our Stage 2 risks and issues identification process.
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3 Project Development

Diffuse and point source pollution from agriculture and amenity land use in the Upper
Colne and Upper Lee (Essendon) catchments have led to the designation of most of
the catchment as groundwater safeguard zones for pesticide and nitrate. These ‘at
risk’ pesticides and nitrates are also reasons for not achieving good ecological status
(RNAG) in the associated waterbodies.

Reducing losses of these pesticides and nutrients at their source through use of C&NBS
with land managers will increase resilience of our abstractions and improve river water
quality. These C&NBS also canreduce wider pollutants impacting onriver and potable
water quality including fturbidity and microbiological parameters (e.g.
cryptosporidium) which pose risks to our abstractions and create further deterioration
in water quality in the associated surface water and groundwater bodies. The best
value option aims to incorporate measures in high-risk areas identified in these
catchments, through our sampling programme and fracer testing of karst solutfion
features, that can achieve multiple benefits for water quality and wider benefits
including carbon insetting opportunities and enhancing biodiversity.

North Mymms water treatment works (WTW) in Hertfordshire has a groundwater source
licensed to pump up to 9.055MI/d and treats raw water from our sources at Essendon,
Roestock and Tyttenhanger. All four sources are treated as a group which can supply
water to approximately 250,000 people.

Clay Lane WTW in Hertfordshire supplies approximately 400,000 customers and treats
raw water from a combination of eight groundwater sources. Bricket Wood PS, Berry
Grove PS, Netherwild PS and Eastbury PS have been identified as being vulnerable to
a range of pesticides.

The North Mymms (except for Essendon) and Clay Lane group of abstractions are
situated in the Upper Colne catchment (GB40601G601200 - Mid-Chilterns Chalk
groundwater body). Essendon is situated in the Upper Lee (GB40601G602900 - Upper
Lee Chalk groundwater body) catchment. Due to the presence of a karstic drainage
network in these catchment, rapid deterioration of water quality can occur at these
abstraction points following rainfall events, particularly during the autumn/winter
where there is greater connectivity between surface and groundwater due to these
karst features. Consequently, our regular monitoring of surface water and
groundwater has observed significant peaks in concentration of nitrate and
pesticides linked to land use activities in these catchments (Figures 1-4).
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Figure 1: nitrate concentrations at North Mymms WTW with plotted groundwater levels from Lilley Bottom
OBH 2002 — 2022

Figure 2: North Mymms & sources raw water propyzamide results 2010-2021 (ug/l)
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Figure 3: Flufenacet concentrations (ug/l) detected at the North Mymms sources

Figure 4: Propyzamide concenfrations (ug/l) detected at the Clay Lane sources 2010 — 2021
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The statutory drivers are:

1) Water Industry Strategic Environmental Requirements (WISER)
See WISER cross-referencing Table 4 in section 7.4.3

2) The Drinking Water Directive

Drinking Water Directive standard for pesticides for individual pesticides (0.1ug/l), total
pesticides (0.5ug/l) and nitrate (50mg/I NOg).

3) Water Framework Directive (WFD) / Water Industry National Environment
Programme (WINEP).

e Thames River Basin Management Plan
The specific WINEP Driver relevant to this scheme is:

o WFDGW_ND (S) = Catchment actions must prevent deterioration, orimprove
following a deterioration, of water quality or improve water quality.

3.1.2 Non-statutory Drivers

There are also a number of non-statutory drivers for investment:

e 25-Year Environment Plan
o 25YEP_IMP (NS) = Water company actions conftributing to meeting 25YEP
goals
e Defra’s Plan for Water: our integrated plan for delivering clean and plentiful
water - policy paper April 2023.
e Government’s strategic priorities for Ofwat — Policy paper February 2022
e Drinking Water Inspectorate (DWI) - Guidance Note: Long-term planning for the
quality of drinking water supplies
e AWOO031 Affinity Water Strategic Direction Statement
e Blueprint for Water — Blueprint for PR24
e Relevant Safeguard Zones —
o North Mymms — GWSGZ0249
Tyttenhanger - GWSGZ0233
Netherwild - GWSGZ0276
Eastbury - GWSGZ0275
Essendon - GWSGZ0160

O O O O

Affinity Water supplies potable water to approximately 650,000 customers from our
karstic sources in the Mid Chilterns Chalk and Upper Lee Chalk groundwater bodies.
The groundwater abstracted experiences rapid deterioration in raw water quality
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following rainfall in the autumn/winter months due to surface - groundwater
connectivity caused by a number of karst features (stream sinks, swallow holes and
dolines) in these catchments. These features have been identified through a mapping
and risk assessment project with the British Geological Survey carried out in 2017 and
subsequent fracer testing carried out through a PhD study through the University of
Leeds, carried out between 2020 and 2022. This study has been funded by Affinity
Water to determine the contribution of water (and associated contaminants) from
each karst feature to a series of receptors (including our abstractions). Alongside this,
we have been delivering a programme of pesticide investigations and catchment
mitigation schemes since AMPS5, including metaldehyde and have extensive
experience of determining sources and pathways for pesticide pollution and
developing interventions to address the risk. We have successfully mitigated the risk
from metaldehyde through our NEP/WINEP WFDGW_ND schemes throughout AMPé
and AMP7Y prior to its ban in March 2022. Propyzamide (Figures 2 and 4) poses a
significant risk of breaching the pesticide DWS and has been a component of the
WFDGW_ND(S) scheme in AMP7. This has been effective to date in preventing further
deterioration of water quality, but the risk has remained due to the scale of use, timing
of applications and volatility in the Oilseeds market due to the war in Ukraine.
Flufenacet (Figure 3) has emerged as an ‘at risk’ pesticide over the past 5 years with
increased use to conftrol blackgrass in cereal crops, for example Wheat. Additionally,
nitrate (Figure 1) frequently exceeds the drinking water standard at North Mymms due
primarily to seasonal losses from agricultural fertiliser applications. A WFDGW_INV
investigation was completed and signed off by the EA Hertfordshire and North London
(HNL) Area Team in March 2022 (Appendix 1 — AWL WINEP WQ Investigation
Completion Report HNL 2020 — 2022) and identified that C&NBS could prevent further
deterioration of raw water quality and provide greater resilience to our treatment and
blending capabilities at North Mymms WTW.

This proposed WFDGW_ND (S) scheme aims to implement spatially and temporally
targeted C&NBS to prevent further deterioration of water quality for the ‘at risk’
pesticides and nitrate with measures to reduce losses of pesticides and nitrate from
agricultural and amenity land use in the high-risk sub-catchments identified through
our WINEP investigations and catchment monitoring programme.

Additionally, protecting and enhancing our nation’s water environment is a priority for
the government. One of the Ofwat’s key ambitions for water companies for PR24 is:

e Delivering greater environmental and social value, including by acting
immediately on river water quality, moving faster towards net zero, as well as
working differently into the future to adopt more catchment — and nature-
based solutions.

This scheme supports this ambition around improving river water quality, and the use
of C&NBS.

In addition, WISER — expectations that this scheme seeks to deliver include, but not
limited to:
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e Must make sure that our activities will support achieving the water body
objectives set out in the 2022 river basin management plans.

e Undertake catchment actions to reduce pollution reaching water abstractions
from surface waters or groundwater.

e Land management approaches designed to minimise pollution at source
instead of paying for measures to remove the same pollutants downstream will
be supported where this provides value to their customers.

e Work with stakeholders and catchment partnerships to explore integrated
solutions and to achieve multi-functional benefits at a catchment scale.

For cross-referencing of WISER in relation to the ‘best value' option for this Business
case please see the ‘Level of Confidence of Achieving the WINEP Outcomes’ section

7.4.3.

Water Framework Directive (WFD)

e WINEP - The Environment Agency (EA) expects that the ‘best value' option
defined in this Business case takes account of the following wider
environmental outcomes:

O

Natural environment outcomes: Improvements to the natural
environment, in addition to those required by specific drivers, through
the protection restoration and enhancement of the environment,
biodiversity, and habitafts.

Catchment resilience outcomes: Contributions to catchment flood and
or drought resilience, better surface and groundwater management,
restoring or increasing environmental capacity, and securing
sustainable alternative water resources.

Net zero outcomes: Contributions to achieving a balance between the
amount of greenhouse gas (GHG) emissions put intfo, and the amount
taken out of, the atmosphere. The net embedded and operational GHG
emissions of actions should be taken account of.

¢ DWIlong-term planning guidance expectation:

O

Catchment management schemes to address both point source and
diffuse pollution should remain the first consideration of all ‘source to
tap’ risk assessments to reduce risks prior to treatment and ultimately
mitigate all significant risks to public health, wholesomeness and
acceptability of water supplies.

There are many drivers to improve the overall quality of the river with solutions that
also support the wider community in terms of achieving net zero, and access and
amenity benefits.

This Business case is 100% enhancement and all costs are allocated to enhancement

expenditure.
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We have extensive experience over multiple AMP/WINEP cycles in developing and
delivering catchment management schemes in the North Mymms and Clay Lane
catchments. Throughout AMP7, we have number of research and pilot projects to
support development of our holistic approach to C&NBS being proposed as our best
value option. Examples of this include:

AWL WINEP WQ Investigations Final Completion Report HNL 2020 — 2022

See Appendix 1: Section 4 (North Mymms WFDGW_INV for nitrate) and Section 5
(Roestock WFDGW_INV for pesticides)

Karst Tracer Testing PhD Study

In 2020, CASE studentship PhD funded by Affinity Water in collaboration with the
University of Leeds, the British Geological Survey and the Environment Agency
commenced to investigate chalk aquifer function in the Mimmshall Brook and Upper
Colne catchments and understand the impact of stream sinks on groundwater
quality. The PhD student from the University of Leeds has been working with Affinity
Water using North Mymms WTW and sources as case studies. An extensive programme
of both dye testing (sodium fluorescein) in the Essendon Brook and bacteriophage
tracer testing in the Mimmshall Brook has been undertaken between 2020 and 2022.

Groundwater tracer testing is a method used to investigate preferential flow paths
through the chalk aquifer to both prove a connection between stream sinks and
water sources and/or springs and with more intensive, quantitative monitoring, the
evaluation of tfracer breakthrough curves can provide valuable insights into the flow
characteristics of an aquifer.

In November 2021, two groundwater tracer tests were simultaneously conducted from
stream sinks in the catchment of the Mimmshall Brook. In each test, North Mymms WTW
and its sources at Essendon, Roestock and Tyttenhanger were monitored as well as
springs in the Lea Valley. These tracer tests are determining which karst stream sinks
have the greatest contribution to each abstraction point, and thus enabling us to
target C&NBS where we will achieve the greatest benefit to groundwater quality.
Further tracer testing is planned in 2022/23 with the final report due in 2024. The outputs
of this PhD study will inform our targeting of measures for both nitrate and pesticides
and support our wider investigation carried out between 2020 and 2022.

C&NBS for Water Quality

Natural Capital Evaluation of the EnTrade Cover Crop Scheme (2021)

To better understand the wider benefits of winter cover cropping across a wide range
of ecosystem services, we undertook a pilot Natural Capital assessment for our
EnTrade cover cropping scheme for nitrate during the 2020-21 autumn/winter period.
The study focuses on 807 hectares of arable land across 62 fields south of the town of
Royston in North Hertfordshire and South Cambridgeshire. The purpose of this work was
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to demonstrate how the wider ecosystem services benefits of cover cropping can be
quantified and monetised using a natural capital approach. The results have been
used to inform our PR24 WINEP C&NBS development and benefits assessment.
Analyses have been included for hypothetical arable reversion and one year fallow
schemes to enable cover cropping to be compared with alternative catchment
management interventions.

The assessment was undertaken using Atkins' rapid valuation tool, Natural Capital
Studio (NCS). The tool is aligned with latest best practice and industry guidance, and
uses a value transfer approach, adopting estimates from other sites as reported in
authoritative government datasets and scientific literature. Combined with GIS
mapping and site-specific data provided by Affinity Water, ecosystem services were
quantified to compare pre- and post-scheme land management scenarios. 12
ecosystem services were identified as being most material to Affinity Water’s
catchment management and wider company priorities, and these were “screened
in" for assessment.

The additional benefits estimated to be delivered by the Affinity Water Cover
Cropping scheme highlight the potential ecosystem services value of this catchment
management measure, if applied at scale.

Although the original objective of the Affinity Water cover crop scheme was toreduce
leaching of nitrate to groundwater, this natural capital assessment has estimated
broader benefits across a range of additional ecosystem services. In total, this
estimated added value is equivalent to £541,619 per year or £4,662,088 in present
value (PV) over 10 years. This equates to an estimated benefit of cover cropping of
£671 per hectare per year as shown in Figure 5.

The assessment identified that the largest estimated increase in monetised ecosystem
services value relates to climate regulation with notable improvements also estimated
for biodiversity (not valued in monetary terms). The climate regulation benefit is
considered significant due to reductions in carbon dioxide and nitrous oxide emissions
from land management activities, and enhanced storage and sequestration of
carbon. Notable increases in the value of other services were also estimated such as
water flow regulation, soil health (erosion), and air quality regulation, as well as the
primary objective of water quality regulation. Overall, the assessment identified a £671
per hectare benefit compared to £109 per hectare invested, an overall a é:1 Natural
Capital benefit ratio.
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Figure 5. Excerpt from the Atkins’ Natural Capital studio results from the 2020/21 AWL cover crop scheme
showing the annual change in ecosystem services and total value per ha

ADAS Nitrogen Release from Cover Crops (NiCCs) Field Trials

This research project co-funded by Affinity Water and Portsmouth Water has the
following objectives:

e To quantify the impact of contrasting cover crop mixes and destruction
techniques on over winter nitrate leaching, soil nitrogen supply (and hence
crop nitrogen fertiliser requirements) and performance of the following cash
crop. In particular to determine the:

o effect of confrasting cover crop species mixes on the quantity and
timing of nitrogen returned to the soil.

o effect of contrasting cover crop destruction methods e.g., glyphosate
& minimum ftillage vs mechanical destruction & minimum fillage.

e To determine the timing of nitrogen release from cover crops and potential
legacy (year 2) effects on nitrate leaching and crop performance.

Two field trial sites (Hertfordshire and West Sussex) were selected and drilled with two
different cover crop mixes and one with no cover (weedy stubble). Nitrate leaching
concentrations were measured throughout the growing period. The fate of nitrogen
was then fracked post cover crop destruction under different management regimes
and subsequent cash crops to determine the opfimum management regime to
ensure highest nifrogen uptake and reduced leaching to water. The outcomes of this
project will be used to inform and most effectively incentivise future cover crops to
achieve the greatest water quality, environmental benefit and effective uptake of
nifrogen for more sustainable arable farming.
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4 Partnering

We have undertaken extensive engagement with our customers to build a detailed
understanding of their priorities and reflected these in this business case. For more
detail on our customer engagement see AFW04 What Customers and Stakeholders
Want.

The insight and testing of our business plan with customers have been integral to its
development. The voice of the customer is used throughout the process to shape and
challenge the plan across its development and at each stage.

The triangulated customer insight has shaped and informed the overall strategy,
informing each business case and the solution options within them. The triangulated
customer valuations have populated the Service Measures Framework used to
prioritise investments.

The consultation and testing phases of engagement allowed us to ‘check-back’ with
customers and stakeholders to ensure we had the right mix and balance and test
overall acceptability and affordability of the business plan. We have shared our
assured findings both across the business and publicly to ensure fransparency.

Through our customer engagement activities for PR24, we are determining that our
customers are conscious of needing to protect the environment for the future, and
environmental projects are seen as having significant public and moral value.
However, recent events have changed things, to some extent, and it is now clear that
the cost of living and the war in Ukraine are starting to impact customers views and
priorities. Their concern over costs is, however, mixed; with some finding any increase
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to a bill untenable; whilst others feeling that the small planned increases are negligible
in comparison to other price increases.

When we asked our focus groups, what actions Affinity Water should prioritise to
protect the environment, the responses clearly favoured fixing leaks above all else.
Other research also supports this as being customers’ priority. Even so, there is
confinued support for environmental protection and improvements, but customers’
need clear proof as to why the investment is beneficial.

Meeting the statutory minimum is not considered to be enough, and most people
continue to consider that Affinity Water should be going beyond. When we informed
customers of our plans for WINEP, they strongly approved of its existence. However, it
was felt to be the bare minimum and customers wanted Affinity Water to exceed
them. This view has been collaborated by a cross-company wilingness to pay study,
where environmental-based projects are accepted at higher bill increases than non-
environment linked projects.

“If the rivers and the environment, are part of what you do, which it is, because it's water, then
you have to go above and beyond don't you, you can't just meet the expected level, and not
think about the future.” Domestic Customer

In general, we have found that most customers would be happy to pay a small
amount (circa £3 per year) to support going beyond statutory requirements. Although
this was strongly conditional on having proof that the money would be spent on the
WINEP projects and not shareholders’ dividends. There was an appetite to go higher
still, with some participants supportive of a larger increase of between £5 and £10 a
year if this meant that the process could be sped up. However, it was acknowledged
that a higher amount would be difficult for low-income households to afford and that
therefore, perhaps any increase above £3 should be voluntary. Our non-household
customers were the least wiling group to accept the £3 bill increase, stating that
Affinity Water should be funding these improvements by investing their own profits.
Participants agreed that any cost increase would need to be communicated to
customers, with an explanation of why there were doing it.

The four areas of priority sustainable reductions; river restoration and catchment and
nature-based solutions; working for the wider good; and going beyond statutory
minimums were discussed with customers. We found that there was little difference
between the options in terms of priority. All areas were considered important,
especially given a potential bill increase of only an extra £3 a year.

“I wouldn't mind personally but houses on my street may not be able to afford it and | don't think
they should be penalised because of it. That's why [ think that there should be some sort of donation
thing where people can donate if they want.” Domestic customer
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Restoring rivers to a more natural state was the most popular by a small margin,
especially with our younger respondents as they considered it would have a positive
impact on wildlife for the future. Some people considered that correcting past
mistakes would be too costly, whereas others were happy to pay more to preserve
the environment for future generations. Our “Wider Good” programmes such as
education and working with farmers were only slightly less popular, especially those
with a focus on education. Our panel members wanted to see Affinity Water working
with other companies to keep waterways clear and clean; managing flood risk; as
well as working with governments on regulations. They expect to see us educating
people on what actions can be taken, through visits to schools and community
groups, and through the use of social media and advertising. Reducing river
abstraction and going beyond the government minimums both came a close third in
the feedback.

The general consensus of opinion was that core activities are important, but that there
should be room to help the wider community too. Cleaning up rivers was regarded
highly as this showed Affinity Water wanted to be a pillar to the community.

The idea of restoring rivers to a more natural state is a popular one, and there is some
appetite to pay for this wider benefit as it links to customers wanting to do the right
thing for the environment.

The solutions themselves were seen as being beneficial, not just for water quality, but
also for consumer lifestyle. Future customers were especially keen on nature-based
solutions for the positive impact they would have on vegetation and local wildlife.
However, concerns were raised about the implementation costs of the nature-based
solutions, particularly by those in vulnerable circumstances. With the backdrop of the
cost-of-living pressures, participants wanted to know how Affinity Water would be
spending the money and some thought that correcting past mistakes sounded like it
would be especially costly. However, others were willing pay more, thinking about the
work that needed to be done now to preserve the environment for their grandchildren
and beyond.

Ourresearch has shown that there is a strong overall level of support for environmental
improvements, whether this is for sustainability reductions; river restoration, catchment
and nature-based solutions, biodiversity improvements or combinations of the above.

As such, there is clear support for our proposed, preferred, option that firstly meets the
statutory requirements; and then goes beyond where it makes economic sense to do
so and where the impacts on our customers’ bills is reasonable. Our other options are
also supported by customers as they essentially deliver benefits in the same areas,
albeit to different levels. We have designed the preferred option to ensure that we
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have a suitable balance between customers’ wish to have manageable bills against
their desire to improve the environment beyond statutory requirements, where it is
justifiable to do so.

WINEP Stage 2 - Collaboratively identifying risks and issues

To support the development of the proposed solutions for the risks and issues included
in this Business case, we have undertaken a detailed review of risks and issues for each
waterbody catchment. We have taken a collaborative approach to define the PR24
WINEP scope and develop the feasible options and ultimately determine the best
value option. As part of this process, carried out between May and August 2022, we
have completed the following activities:

e Early engagement with the EA and Natural England (workshops at area level)
and follow up meetings meetings/correspondence with driver leads).

e Reviewed, discussed and incorporated Natural England’s Nature Recovery List
for our region.

e Detailed review of Catchment Data Explorer, CaBA Catchment Plans, River
Group meetings, stakeholder workshops and meetings alongside discussions
with neighbouring water companies.

e Documented all risks and issues register collated through this process and used
to develop the proposed solution described in this business case.

WINEP Stage 3 - Proposing solutions

As part of the development of our proposed solutions to contribute to addressing the
risks and issues described in this business case, we have undertaken the following
engagement and drawn on experience through our AMP7 WINEP programme
delivery to explore options around developing, co-designing and co-delivering
schemes which have formed the basis of the feasible options.
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Thames Catchment Management Steering Group
Joint Statement - September 2022

In summary:

e  The Thames Catchment Management Steering Group (TCMSG) comprises Thames Water, Affinity
Water and South East Water and has been working in partnership since 2010 in response to diffuse
pesticide pollution and wider pollution challenges.

e The task of leading catchment management initiatives across different parts of the Thames River
Basin District (RBD) has been shared out between the three companies alongside a joint sampling
programme and various catchment projects.

e  The three companies have trialled various approaches to mitigate pesticide risk to drinking water
and the wider environment. Results to date from delivering river basin-wide metaldehyde schemes
show that improvements can be achieved at the sub-catchment scale. It has also highlighted that
full engagement of large numbers of landowners over much larger areas is required to achieve no
deterioration and the necessary water quality improvements at abstraction points.

e Alongside voluntary and incentivised catchment measures through the TCMSG’s activities,
regulatory mechanisms, such as product labelling and reviewing of risks to water prior to re-
registration, and enforcement are going to be needed where the voluntary approach is not proving
effective in the given timescales.

Three water companies abstract water from the River Thames: Thames Water, Affinity Water and South
East Water. In September 2010 we established the TCMSG to work collaboratively to investigate and
identify interventions to reduce the impact of diffuse pesticide pollution. The purpose of the partnership
is to share data, evidence and information, coordinate work, avoid duplication, standardise target
setting, share experiences and knowledge from engagement with farmers and agronomists, and
support the EA with Water Environment (Water Framework Directive) Regulations delivery through the
Water Industry National Environment Programme (WINEP).

The steering group meets bi-monthly to discuss progress with projects, exchange knowledge and ideas
and determine how we can work together most efficiently. The group has worked to ensure that each
company can lead on delivering catchment management in different areas of the Thames RBD. This
ensures that overlap is minimised, and company resources can be effectively deployed.

Thames Water has responsibility for delivering catchment management across the Thames RBD as far
as Maidenhead and in the Mole and Lee and upper Wey sub-catchments (Figure 6). South East Water
manages delivery in the lower Thames catchment (Maidenhead to Egham) and associated minor
tributaries. Affinity Water has responsibility for the Colne (Hertfordshire), Loddon and lower Wey sub-
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catchments. Where overlap occurs, the companies work closely to share data and information on
existing useful farmer contacts to ensure that water company/farmer liaison is managed as
appropriately as possible.

Figure 6: Map showing broad areas of responsibility for catchment management, as shared out between
the three companies. Where a different water company is taking responsibility for sampling, this is
shown with hatching. N.B. Not all areas will actually require active catchment management; some
remain a watching brief or have been identified as low risk.

Alongside allocating responsibility for catchment management in different areas, we have developed a
coordinated river sampling strategy across the Thames RBD and are sharing the data (as shown in the
above map). This arrangement minimises the travelling undertaken by personnel from both companies
involved (i.e. Thames Water and Affinity Water). In addition, the three companies are working
collaboratively on various projects; examples include:

e  Thames Water and Affinity Water sharing the costs and results of a remote sensing and catchment
characterisation exercise in both the upper and lower Wey catchments;

e All three companies sharing the cost of a satellite remote sensing project covering the lower
Thames, Chertsey Bourne, Addlestone Bourne and parts of the Colne catchment;

e  South East Water carrying out investigations and delivering pilot catchment measures on behalf of
all three water companies in the lower Thames region.

o  Affinity Water and South East Water, along with Natural England, jointly funding an advisor to
support projects in the Loddon catchment

The primary aim of our project work to date has been to trial a number of different mitigation methods
for metaldehyde, carbetamide and propyzamide, establish the efficacy of each approach and provide
farmers and other catchment stakeholders with a variety of catchment management tools. Projects
applying different mechanisms such as Payment for Ecosystem Services (PES), product substitution,
capital grants, field trials and innovation funding schemes have been piloted and expanded across the
Thames catchment. By the end of AMP6 and into AMP7, schemes delivered by the TCMSG have
covered over ~3,500km? (figure 7).
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Figure 7: Map showing the extent of pesticide mitigation scheme areas covered by the TCMSG in 2022

Over the course of the past twelve years, we have gained extensive experience and understanding
from these projects which can be applied to wider challenges in the water environment. There have
been some successes, with water quality improvements reported for metaldehyde across the Thames
RBD and at all TCMSG abstractions. There is no ‘one size fits all’ approach for catchment and nature-
based solution (C&NBS), but in most cases intensive engagement is required with a significant
proportion of land managers across identified priority (high risk) catchment areas. It is apparent from
results to date that changes in the way land is managed and the use of crop protection products and
fertilisers are required at a much larger scale in order to achieve no deterioration and/or improvements
in water quality both in the river and at abstraction points.

The TCMSG has successfully demonstrated over AMP6 and AMP7 that catchment measures can be
upscaled to the river basin scale and that working in partnership can deliver positive outcomes against
pollution challenges. During the remainder of AMP7 and beyond 2025, the TCMSG will need to work
collaboratively with wider stakeholders to address emerging risk such as flufenacet, alongside ongoing
challenges such as propyzamide. There is also a need to apply our experience to tackle wider
challenges through the implementation of wider C&NBS that take a holistic approach and deliver wider
ecosystem service benefits to achieve wider WFD outcomes.
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Environment Agency (EA)

Several meetings have been held between the TCMSG and the EA Thames area and
Hertfordshire and North London area water quality driver leads as part of the WINEP
stage 2: risks and issues process and stage 3: proposing solutions. As part of these
meetings, we have presented the evidence to include flufenacet to the revised list of
‘at risk’ pesticides and are currently (November 2022) producing and submitting a
‘Drinking Water Protected Area/Water Framework Directive Risk Assessment’ with
supporting evidence for inclusion of flufenacet in the next revision of the SgZ action
plans for which Affinity Water have an obligation to deliver actions through this
proposed WINEP DrWPA_ND scheme.

Water companies

See above TCMSG Joint Statement — September 2022 which sets out how Affinity
Water, Thames Water and South East Water will work in partnership on co-design and
co-delivery of the pesticides mitigation schemes for the Thames River Basin District. This
includes, but is not limited to, a joint monitoring programme, co-funded local
partnerships, co-funded research projects and field trials.

Catchment partnerships / River groups

In addition, we are working with the Colne Catchment Action Network to explore
collaborative farm advice and C&NBS schemes across the Colne operational
catchment.

Stakeholder consultation with River groups and catchment partnership hosts through
our WINEP engagement process has reinforced the need for a joined approach at
the catchment-scale. Feedback has included:

"Opportunities here to bring in expertise of landowner engagement officers and farming officers
across Chilterns AONB to ensure this is truly catchment-wide; and makes the most of existing farm
clusters.”

“"Development of farmer clusters in the cafchments to help with carbon storage /| GW recharge /
GW quality

e.g. https://www.chilternsaonb.org/farmercluster.html

potentially links here to work of farmer clusters - engaging farmers in frials of methods to enhance
'clean' groundwater recharge; linking benefits of carbon sequestration to improved soil structure and
hence enhanced water retention and infiltration properties. Possibly working with new remote
sensing capabilities to tfrack changes at landscape scaleg”

Allen Beechey, ColneCAN Catchment Partnership host (Chilterns Chalk Stream Project)
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Wider stakeholders / partners
Landscape Enterprise Networks (LENS) East Anglia:

Affinity Water alongside Anglian Water and a number of companies within the
agricultural supply chain including Nestlé Purina and Cargill are co-funding C&NBS
measures in the Upper Lee operational catchment (including this scheme area) with
a focus on regenerative agriculture measures to deliver arange of ecosystem services
including soil health, biodiversity, carbon and water quality. We are working with 3Keel
and the investment partners to further develop the scheme for future years which will
support our 20% aspirational partnership funding contribution.



266

Karstic Groundwater Sources C&NBS

5 Strategy Development

All of our enhancement cases have been developed as part of our integrated
investment portfolio that takes the first steps of our Long Term Delivery Strategy and
achieving our ambitions as laid out in AFW03 Strategic Direction Statement.

We are confident that our proposed WINEP programme for PR24 represents no regrets
investments, when considering the optimal pathway to meet our statutory obligations.
Our LTDS builds upon our ambitions as set out in our Strategic Direction Statement,
within which our stakeholder-informed strategic focuses and targets relating to
“leaving the environment in a sustainable and measurably improved state” and to
“work with our communities to create value for the local economy and society” are
aligned with efficient delivery of statutory obligations under WINEP.

As part of our wider pathway development and scenario testing work for the LTDS, we
have mapped out our statutory obligations across WINEP drivers out to 2050 and have
created an initial core pathway of phased investments, that balances efficient costs
and affordability with the material uncertainties we face. Thinking on this longer-term
planning horizon has been a key in the formation of our PR24 WINEP. For example, we
forecast that Water Framework Directive driven investments will account for up to 80%
of WINEP driven investments over the 25-year period, in large part due to our
Sustainability Reductions to protect chalk streams in our region. In recognition of this
high potential cost burden on our future customers, our PR24 WINEP includes
significantly increased levels of investigation to better understand the relationship
between levels of abstraction reductions we undertake, and the benefits realised in
the targeted waterbodies. In addition to this we are significantly increasing our
investment in catchment and nature-based solutions to support our future abstraction
reductions and maximise the wider environmental benefits and support the WINEP
and 25-Year Environment Plan. In doing so, we aim to ensure our long-term investment
pathway represents the best possible value for the environment and our customers,
reflecting this in both our WRMP and LTDS pathways.

We are also committed to achieving our net zero targets, including meeting the Water
UK 2030 net zero operational carbon target.

The achievement of these objectives is supported by best value option in this Business
case.

This business case is aligned with the Catchment Options development as set out in
our draft Water Resources Management Plan and willinform the development of both
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our Colne and Upper Lee Catchment Strategies which are currently under
development.

This project is no regrets due to its adaptive, evidence-based approach. Delivery and
implementation are adaptive and can change to address risks, challenges and
opportunities that arise during AMP8. The best value option does not set out specific
C&NBS schemes in specific locations. It identifies priority areas for the targeting of
C&NBS and river improvement works projects, and priority areas agreed with the EA
which can be adaptive based upon any constraints during the options appraisals. The
project will also be underpinned by a monitoring plan and programme fo establish
baseline data to determine the need and scope of interventions. Continued
monitoring throughout AMP8 and beyond identify risks and issues through this
adaptive planning approach to ensure the greatest benefit and outcomes for the
investment in C&NBS.

The scheme can adapt to:

e Specific water quality challenges as they occur or change during the AMP
and other new or emerging issues.

¢ Allow for co-creation / co-funding of measures and align with other
opportunities identified with wider partners/stakeholders (e.g. Wastewater
company schemes, Local Nature Recovery Schemes, Landscape Recovery
Schemes, Nature Recovery Networks.

e Challenges with landowner / stakeholder buy-in to specific C&NBS schemes
and allows flexibility in the type, scale, and location of where measures are
deployed.

e Specific C&NBS measures can be prioritised to support wider environmental
targets and objectives, net zero and / or Biodiversity Net Gain priorities (e.g.
offsetting).

¢ Types of measures implemented can adapt and evolve based on future
scientific evidence.

e Continual monitoring and NC evaluations of delivered C&NBS (current and
future) will enable continual refinement of this project to ensure the greatest
outcomes achieved.

o C&NBS measures within the best value option can be delivered in-house,
through framework partners or through funding and technical support to
external partners including catchment partnerships, Rivers Trusts.
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6 Optioneering

We have consistently proposed best value solutions using rigorous optioneering. For
more detail on our approach is provided within AFW08 Our Investment Development
Process.

We have followed a structured process to identify a wide range of potential options,
the unconstrained list. We have then assessed these options against a comprehensive
set of criteria, based upon the WINEP coarse screening criteria and Ofwat’s
requirements, to develop a shorter, constrained list. Details of the criteria and the
options evaluation assessment are included in Appendix 2 — Options Evaluation Karstic
sources v1.0

We have then assessed these further, with additional information; by developing
hybrid solutions that take the best bits from others; and checking for technical
feasibility, fo produce our feasible list. The feasible list is then used for a much more
detailed assessment, including economic assessment to select our best value option.

Unconstrained options that are chosen to either ‘Proceed’ or ‘Clarify’ are then
included in our Options Evaluation spreadsheet. Options that are ‘Rejected’ do not
proceed beyond the unconstrained list below.

It should be noted that options in the unconstrained list have been developed at
different scales (e.g. whole catchment, sub-catchment and per group of sources)
and targeting different measures (e.g. at-risk pesticides only or multiple
pollutants/environmental benefits.

Our unconstrained list of options are:

Table 1 - Unconstrained opftions list

Proceed (P)

Commentary on

Option Description / Reject (R) . .
/ Clarify (C) Rejected Options
Do nothing option. Focus solely on Does not meet S
1 | freatment options R and NS

requirements

Catchment management awareness and See assessment
engagement. No implementation  of in Options

2 | C&NBS, focus on stakeholder engagement, C Evaluation
awareness raising of issues and newsletters spreadsheet

— generic non-targeted
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Catchment management awareness and
engagement. No implementation of
C&NBS, focus on stakeholder engagement,

Not practical to
deliver and does
not meet S and

3 awareness raising of issues and newsletters NS requirements
- targeted specifically to farms in drainage
area for karst features
Catchment Management enhanced with See assessment
4 spatial prioritisation and targeting and in Options
delivery of C&NBS for 'at risk' pesticides only Evaluation
spreadsheet
Catchment Management enhanced with See assessment
5 spatial prioritisation and targeting and in Options
delivery of C&NBS for nitrate only Evaluation
spreadsheet
Catchment Management enhanced with See assessment
6 spatial prioritisation and targeting and in Options
delivery of C&NBS for 'at risk' pesticides and Evaluation
nitrate spreadsheet
Catchment Management enhanced with See assessment
spatial prioritisation and targeting and in Options
delivery of C&NBS for multiple benefits Evaluation
7 . . . . .
(pesticides, nifrate, microbiological, spreadsheet
biodiversity and carbon) in catchments for
North Mymms and sources
Catchment Management enhanced with Does not meet S
spatial prioritisation and targeting and and NS
8 delivery of C&NBS for multiple benefits requirements
(pesticides, nitrate, microbiological,
biodiversity and carbon) in catchments for
Clay Lane group
Catchment Management enhanced with See assessment
spatial prioritisation and targeting and in Options
9 | delivery of C&NBS for multiple benefits Evaluation
(pesticides, nitrate, microbiological, spreadsheet
biodiversity and carbon)
Restoration of the Water End swallow Does not meet S
10 network with emphasis on managed and NS

wetlands for pollution mitigation with no
wider C&NBS measures

requirements

11

Catchment Management enhanced +
with delivery of C&NBS for multiple benefits

See assessment
in Options
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(pesticides, nitrate, microbiological,
biodiversity and carbon) at whole
catchment scale

Evaluation
spreadsheet

Catchment Management enhanced +

See assessment

with spatial prioritisation and targeting and in Options
delivery of C&NBS for multiple benefits Evaluation

12 . . . . .
(pesticides, nitrate, microbiological, spreadsheet
biodiversity and carbon) inc. restoration of
Water End Swallow hole network SSSI
Catchment Management enhanced + Rejected due to
with delivery of C&NBS for multiple benefits deliverability

13 (pesticides, nitrate, microbiological, issues and
biodiversity and carbon) at whole considered
catchment scale inc. restoration of Water disproportionate
End Swallow hole network SSSI investment

Seven options have been selected from the original thirteen. The results of the
optioneering as defined using the WINEP coarse screening criteria utilising our Options
Evaluation spreadsheet (Appendix 2) is presented below to show how the options
meeting the statutory obligations and/or non-statutory requirements or not, and other
feasibility, deliverability criteria.

Table 2. Coarse screening criteria and assessment summary for constrained options

Catchment management
awareness and
engagement. No

focus on stakeholder
engagement, awareness
raising of issues and
newsletters — generic non-
targeted

implementation of C&NBS,

Catchment Management
enhanced with spatial
prioritisation and targeting

Expected to Contribute to Technically

feasible

Deliverability

meet the WINEP
statutory wider
obligation(s)

environmental
or meet non- outcomes *
statutory

requirements
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and delivery of C&NBS for 'at
risk' pesticides only

Catchment Management
enhanced with spatial
prioritisation and targeting
and delivery of C&NBS for
nitrate only

Catchment Management
enhanced with spatial
prioritisation and targeting
and delivery of C&NBS for 'at
risk' pesticides and nitrate

Catchment Management
enhanced with spatial
prioritisation and targeting
and delivery of C&NBS for
multiple benefits (pesticides,
nitrate, microbiological,
biodiversity and carbon) in
catchments for North
Mymms and sources

Catchment Management
enhanced with spatial
prioritisation and targeting
and delivery of C&NBS for
multiple benefits (pesticides,
nitrate, microbiological,
biodiversity and carbon)

Catchment Management
enhanced + with delivery of
C&NBS for multiple benefits
(pesticides, nitrate,
microbiological, biodiversity
and carbon) inc. restoration
of Water End Swallow hole
network SSSI

The coarse screening as part of our wider screening criteria has been used to select
the feasible options. These meet the statutory requirements and are technically
feasible and can be delivered. They also score highly in the other criteria.

Selected Feasible Options

Our final set of 3 feasible options are:

1. Catchment Management enhanced with spatial prioritisation and targeting
and delivery of C&NBS for 'at risk' pesticides and nitrate.

2. Catchment Management enhanced with spatial prioritisation and targeting
and delivery of C&NBS for multiple benefits (pesticides, nitrate, microbiological,
biodiversity and carbon).
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3. Catchment Management enhanced + with spatial prioritisation and targeting

and delivery of C&NBS for multiple benefits (pesticides, nitrate, microbiological,
biodiversity and carbon) inc. restoration of Water End Swallow hole network
SSSI.

Do nothing option. Focus solely on treatment options.

Catchment Management enhanced with spatial prioritisation and targeting and
delivery of C&NBS for multiple benefits (pesticides, nitrate, microbiological,
biodiversity and carbon) (costed option C).

Total cost (FY2022/23 cost base) - not including partnership co-funding =

AMP8 totex costs (Em) £1.523m

The best value option seeks to deliver a holistic programme of prioritised and spatially
targeted C&NBS which addresses the risks and issues documented in the Stage 2
WINEP risks and issues process. The proposed option includes:

Schemes and measures in catchments to prevent deterioration of ‘at risk’
pesticides and monitor the risk of emerging pesticide risks.

Reduce sediment and nutrient losses, along with associated pollutants
including nitrate and microbiological contaminants, in priority areas idenfified
through monitoring and modelling carried out in AMP6 and AMP7.

ldentify opportunities to protect and restore natural assets to improve overall
catchment resilience.

Deliver multiple benefits for water quality, resources, climate change regulation
and biodiversity.

A range of C&NBS will be delivered through the best value option, including, but not
limited to:

Incentivised pesticide reduction schemes with farmers

Funding fowards infrastructure improvements including pesticide handling
areas

Funding towards substitution of high risks crops, with lower risk alternatives
Funding to take arable land out of production upstream of high-risk karst
solution features.

Cover crops

Herbal leys

Resurfacing of farm gateways

Arable reversion

Chalk grassland restoration
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e Tree/woodland planting
e Regenerative agriculture measures such as reduced/no fillage.

Catchment Management enhanced with spatial prioritisation and targeting and
delivery of C&NBS for 'at risk' pesticides and nitrate (costed option B)

Total cost (FY2022/23 cost base) - not including partnership co-funding) =

AMP8 totex costs (Em) £1.100m

The least cost option is similar in scope to the best value option but proposes a
reduced programme of land management C&NBS measures that are only targeted
to prevent deterioration of the ‘at risk’ pesticides, nitrate and monitor emerging
pesticide risks. This option will not support addressing the wider environmental
outcomes and multiple benefits described in the best value option under the
25YEP_IMP driver.

Catchment Management enhanced + with spatial prioritisation and targeting and
delivery of C&NBS for multiple benefits (pesticides, nitrate, microbiological,
biodiversity and carbon) including restoration of Water End Swallow Holes $SSI (costed
option D).

Total cost (FY2022/23 cost base) - not including partnership co-funding) =

AMP8 totex costs (Em) £2.273m

The Alternative option is similar in scope to the best value option but proposes an
additional large-scale restoration project of the Water End Swallow Holes SSSI close to
the North Mymms water tfreatment works. This option will prioritise the risks and issues
identified in the Stage 2 WINEP risks and issues engagement process, but also the
additional SSSI restoration project to confribute to provide additional catchment
resilience for water quality at North Mymms and Essendon as well as confributing to
achieving wider environmental outcomes to meet the 25 Year Environment Plan
through the additional habitat restoration/enhancement scheme.
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The best value option has a high-level of confidence in the achieving the WINEP
outcomes. This option contributes to meeting Water Industry Strategic Environmental
Requirements (WISER). It demonstrates an increase in ambition compared to AMP7 to
deliver multiple benefits from measures implemented, as well as, building on extensive
knowledge and experience of the target catchments gained during the schemes
delivered in AMP6 and AMP7. It also supports the partnership approach for the wider
Thames River Basin through the TCMSG. It addresses the risks and issues identified in
Stage 2 of the WINEP development process, primarily, the ‘at risk’ pesticides and
nitfrates for the karstic groundwater catchments. This option recognises the wider
pollution issues risks to our karstic abstractions that fall outside of WINEP and through
developing and delivering C&NBS for multiple benefits will further support the WINEP
wider environmental outcomes, alongside opportunities for carbon in-setting and
biodiversity net gain for Affinity Water.

The least cost feasible option has a medium level of confidence in the achieving the
WINEP wider environmental outcomes. This option confributes to meeting the Water
Industry Strategic Environmental Requirements (WISER). This option builds on the
extensive knowledge and experience of the target catchments gained during the
schemes delivered in AMP6 and AMP7. It also supports the partnership approach for
the wider Thames River Basin through the TCMSG. It seeks to address the risks and issues
identified in Stage 2 of the WINEP development process, primarily, the ‘at risk’
pesticides and nitrate in the karstic groundwater catchments. This option takes a less
holistic approach to delivering C&NBS and is less likely to address the wider pollution
issues impacting our karstic abstractions and will miss opportunities to support
achieving Net Zero through carbon in-setting.

The best value option has a high-level of confidence in the achieving the WINEP
outcomes. This option contributes to meeting Water Industry Strategic Environmental
Requirements (WISER). It demonstrates an increase in ambition compared to AMP7 to
deliver multiple benefits from measures implemented, as well as, building on extensive
knowledge and experience of the target catchments gained during the schemes
delivered in AMP6 and AMP7. It also supports the partnership approach for the wider
Thames River Basin through the TCMSG. It addresses the risks and issues identified in
Stage 2 of the WINEP development process, primarily, the ‘at risk’ pesticides and
nitrates for the karstic groundwater catchments. This option recognises the wider
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pollution issues risks to our karstic abstractions that fall outside of WINEP and through
developing and delivering C&NBS for multiple benefits will further support the WINEP
wider environmental outcomes, alongside opportunities for carbon in-setting and
biodiversity net gain for Affinity Water. Additionally, the restoration of the Water End
Swallow network would contribute further towards achieving the WINEP wider
environmental outcomes. However, there is uncertainty as to the extent such a
restoration project would deliver benefits against the statutory outcomes for
pesticides and nifrates and would require a detailed feasibility study and benefits
evaluation.

Table 3: Cross-referencing of Water Industry Strategic Environmental Requirements against

feasible options

Heading WISER Description Comment
Water body Water companies should take an adaptive management | See Adaptive Strategy in section 6.3
status approach ensuring actions are resiient to the likely
impacts of extreme weather and climate change (2-4°C)
as well as population growth
Water body Water companies must have regard to the relevant RBMPs | Risks and issues aligned with RBMP.
status in undertaking their duties. This includes taking account of )
and considering the environmental objectives and | C&NBS  measures s:ongder and
summary of measures contained within the 2022 plans. support  RBMP  objectives  and
measures.
Water body Water companies should assess and develop a | Feasible options subject to cost and
status programme fo meet RBMP requirements by 2027, based | benefits assessment consistent with
on a consistent methodology for assessing costs and | WINEP methodology.
benefits across the sector.
Water body Water companies should work with stakeholders and | See Collaboration and Partnership
status cafchment partnerships to explore integrated solutions | Working section 5.2

and delivery of multi-functional benefits at a catchment
scale.

Drinking Water
Protected
Areas

Water companies need to protect and ensure the future
resiience of water resources. Climate change impacts,
future demand and deterioration caused by emerging
and current substances need to be mitigated.

C&NBS measures proposed in the
best value option will support this
wider resilience by incorporating
measures to address wider pollution
challenges for more resilient water
supply from the North Mymms and
Clay Lane groups of sources
supporting wider SR's

Drinking Water
Protected
Areas

Water companies must put in place actions to avoid
deterioration in raw water quality, which could lead to the
need for additional treatment. This is normally through
cafchment measure to reduce pollution reaching raw
water abstractions from either surface water or
groundwater. Water companies can put in place actions
to reduce the levels of treatment over time.

C&NBS measures proposed in the
best value option will support this
wider resilience by incorporating
measures to address wider pollution
challenges, creating greater
resilience for our abstractions and
potential reduction in freatment
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Drinking Water
Protected
Areas

Water companies should take an active role in the
development of the SgZ Action Plan and agreeing the
actions needed fo protect and improve the DrwPA

SgZ Action Plans for pesticides in the
North Mymms and Clay Lane groups
of sources delivered through this
scheme.

Drinking Water
Protected
Areas

To achieve drinking water protected area objectives
water companies are encouraged to: work with farmers
and landowners to change land use; reduce nitrate,
pesticides and concentrations of mobile substances;
implement other innovative solutions.

C&NBS primary focus on working
with farmers to reduce ‘at risk’
pesticide losses to water. Best value
option will include measures to
reduce nitrate, turbidity and
microbiological contaminants

Environment
Bill

Water companies should shape and support nature
recovery through LNRSs and the use of nature-based
solutions, contributing to wider socio-economic benefits.

C&NBS will align with LNRS with focus
on delivering multiple ecosystem
services benefits where appropriate

Environment
Bill

LNRSs support delivery of mandatory biodiversity net gain
and provide focus for a strengthened duty on all public
authorities to conserve and enhance biodiversity.

C&NBS will align with LNRS with focus
on delivering multiple ecosystem
services benefits where appropriate

Environment
Bill

Water companies should explore collaboration
opportunities where their ambitions overlap with NRNs and
LNRSs.

See Collaboration and Partnership
Working section 5.2

Strategic Partnership with South East
Water and Thames Water through
the TCMSG.

NERC Act We expect water companies to develop measures during | C&NBS measures within this scheme

2006 PR24 to contribute to biodiversity priorities and obligations | will focus on delivering multiple
on their own land or in the catchments they influence or | ecosystem services benefits
operate in. including biodiversity.

Healthy and Multiple benefits should be sought when designing and | RCR  schemes designed and

resilient fish implementing actions particularly where customer support | developed to support healthy and

stocks placed added value on the presence of healthy and | resilient fish stocks in chalk streams.
resilient fish stocks.

Natural Water companies should have clear understanding of the | See Adapfive Strategy in section 6.3

environment

full range of risks related fo the services they provide both
now and in the future. They should use adapftive
approaches to maintain a focus on the long term and they
should work with others to take a systems view fo analyse
risks and identify, develop, fund and deliver schemes to
improve resilience and deliver wider benefits.

Ecosystem The long term functioning of ecosystems as well the natural | C&NBS measures within this scheme
and natural assets the water industry and people rely on should be | will  support  sustainable  land
function protected maintained and enhanced. management.

Natural Water company activity should restore, re-connect and | C&NBS measures within this scheme
environment enhance freshwater habitats and species. will identify opportunities to restore,
resilience re-connect and enhance habitats

where appropriate
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Climate Water companies are expected to adopt nature based | See Collaboration and Partnership
Change solutions as much as possible and monitor their success | Working section 5.2
and share learning with partners fo build an evidence
base.
Climate Water companies are encouraged to work with others to | AMP7 C&NBS measures co-funded
Change overcome challenges around sharing and accepting risk | through the TCMSG, EnTrade and
around nature based solutions LENS. Experience and lessons-
learned adopted for PR24.

The least cost option 2 can meet the statutory requirements and address the risks and
issues related to the ‘aft risk’ pesticides and nitrate karstic groundwater safeguard
zones. The other feasible options can deliver the following additional environmental
benefits:

Option 1: Preferred, Best Value, Option
The best value option can provide the following net environmental benefits:

e Mitigate wider pollution risks impacting our North Mymms and Clay Lane
groups of sources and the wider environment including turbidity/sediment and
microbiological contaminants.

e Provide opportunities for carbon in-setting to support reaching our Net Zero
target for operational carbon by 2030.

e Provide potential Biodiversity Net Gain opportunities on 39 party land through
working with land managers / farmers.

e Greater opportunities for bringing in co-funding opportunities from wider
stakeholders/government through aligning multiple benefits from best value
option with other priorities e.g., Environmental Land Management schemes to
support wider WFD drivers.

Option 2: Least Cost Option

This option can meet the statutory requirements to prevent deterioration of water
quality for the at-risk pesticides and nitrate. The other feasible options can deliver the
following additional environmental benefits.

Option 3: Alternative Feasible Option

In addition to the net environmental benefits stated in the best value option, by
undertaking restoration of the Water End Swallow Holes SSSI, additional water quality,
biodiversity, climate change regulation and community benefits could be realised.
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The best value option 1 and alternative option 3 support meeting the WINEP wider
environmental outcomes. Examples are shown below, but not limited to:

Natural Environment Outcomes

C&NBS measures following regenerative agriculture principles can support creation
of temporary, long-term, or additional habitats to support biodiversity and provide
Biodiversity Net Gain opportunities.

Catchment Resilience Outcomes

C&NBS measures following regenerative agriculture principles can hold more water
on the land to enable improved infiliration, reduced surface run-off leading to
staggered flow for flood risk mitigation and holding more water in the soil for drought
resilience.

Net Zero Outcomes

C&NBS measures such as cover crops and arable reversion contributing to carbon
storage and sequestration. The best value option can provide carbon in-setting
investment opportunities to support our Net Zero commitments and those of
agriculture in our catchments.

Option 1: Preferred Option

The best value opftion provides the greatest balance between investment and
meeting the Water Industry Strategic Environmental Requirements (WISER), addressing
the risks and issues identified in Stage 2 and supporting the WINEP wider environmental
outcomes. This option has been developed with an adaptive planning approach to
ensure sufficient flexibility to scope, design and implement measures where
opportunities are available, particularly around co-design and co-funding. This option
will utilise the extensive knowledge and experience of the catchments, stakeholders
and farmers gained from delivering pesticide reduction schemes in AMP6 and AMP7.
There is also a greater co-design and co-funding opportunity for schemes, research,
field trials and realising multiple benefits through this option, as it will work in partnership
with Thames Water and South East Water through the TCMSG.

Option 2: Least Cost Option

Option 2 adopts a similar approach to option 1, but without targeting of C&NBS to
mitigate additional pollutant risks (e.g., microbiological and turbidity) beyond
pesticides and nitrate. This option will require a reduced level of investment in land
management measures. The least cost option can deliver the required statutory
requirements for the DriwWPA_ND scheme but will not deliver the wider water quality
benefits or contribute to achieving the WINEP wider environmental outcomes.
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Option 3: Alternative Feasible Option

Option 3 adopts a similar approach to option 1, but with the addition of an ambitious
restoration project of the Water End Swallow Holes SSSI. This has the potential to deliver
significant environmental benefits to support the WINEP environmental outcomes.
There are also potential benefits towards the statutory outcomes of the WFDGW_ND
driver. However, this is not fully understood and would require a detailed feasibility
study with Natural Capital assessment to determine the benefits of the additional
investment.

A three-tier approach to assurance has been followed as set out below:

1) Tier 1
a. Review of WINEP Business cases by PR24 Red Team
b. Review of Business cases by Head of Water Resources & Environment
c. Review of costings by AMP7 WINEP leads or for infra and non-infra
schemes by Capital Delivery programme managers and Head of Asset
Planning
2) Tier 2
a. Presented to EMT 16 November 2022
b. Review and signoff by Director of Regulation & Strategy and Director of
Asset Strategy & Capital Delivery
3) Tier3
a. External Assurance by Afkins
b. Board Assurance statement for WINEP Stage 3 PR24 submission

We have discussed our approach with Ofwat and the EA in September 2022 through
the WINEP pre-draft submission meeting, and made the minor recommended
changes as advised.

We have commissioned Atkins as our external, independent assurance auditor to
carry out a programme of audits across our proposed WINEP throughout October and
November 2022. These audits confirmed we have followed the WINEP methodology
in order to determine the preferred, best value option detailed in this business case.
The Assurance report produced by Atkins is Appendix 3 of this business case and the
associated WINEP Stage 3 Board Assurance Statement included as part of our WINEP
submission is Appendix 4.

Our economic analysis and the associated spreadsheet has been fully checked and
assured and compared with other similar systems by consultants Effec and ICS
Consulting, who have extensive expertise in economic analysis and who have
supported the EA with the environmental benefit values and metrics.

In addition, we have a rigorous internal audit trail and assurance process to check all
numbers and assumptions made.
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We received formal feedback from Ofwat on our WINEP submission on 25 May 2023.
A number of comments and feedback were received and aspects applicable to this
business case have been accounted for and addressed within the wider document.

This proposed scheme was accepted as part of our PR24 WINEP by the EA as part of
the third release of the WINEP issued in July 2023. This included acceptance of the
proposed phasing of the best value option across AMP8 and AMP9 which have been
reflected in this business case.
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7 Option Assessment Approach

We have rigorously followed the WINEP methodology for the economic analysis and
using the UK HM Treasury Green Book (2020) approach as the basis for the
calculations. We have developed a spreadsheet to undertake the analysis for the
different options and to calculate the NPV's and benefit / cost ratios. The use of the
spreadsheet enables a very flexible approach to be taken for the analysis, as we can
develop several options for analysis, undertake sensitivity studies, and combine
projects for analysis as necessary.

We have used our Copperleaf system to replicate and consolidate different projects
and programmes of work across the whole asset base for our PR24 submission.
Copperleaf acts as the master for all our investments and looks at the environmental
and community and performance metrics across the whole investment portfolio.
Copperleaf also acts as a check of some of the economic calculations.

The key features of our economic analysis approach include:

e Whole life costs, benefit and dis-benefit calculations.

e Net present values calculated over a 30-year period.

e Options presented in 2022/23 cost base.

e Benefit valuations and metrics have followed the WINEP methodology in all
areas.

e Use of the Consumer Price Index with Housing Costs for indexation for costs and
benefits.

e Use of the RCV and the Spackman approach for capitalisation.

¢ We have depreciated the financial costs using a Weighted Average Cost of
Capital (WACC) of 2.92%, which is consistent with the value used for the
development of our Long-Term Delivery Strategy.

We have developed a comprehensive cost estimating system for the WINEP type
activities. Costs have been collated from historic schemes to develop a set of unit
costs for different activities. A bespoke unit cost spreadsheet and scheme builder
have been utilised with quotes and historic costs from measures delivered in AMP7
and wider schemes we have participated in to develop the costs for the feasible
options. Quotes used for each unit cost have been uplifted to the appropriate CPIH
financial year average (2022/23 for the WINEP options assessment).

A summary of our cost estimating system is in Supporting Information section 11.1.



282

Karstic Groundwater Sources C&NBS

For the best value option for this business case, we have estimated the generation of
£0.353m in partnership funding contributions towards the non-statutory tertiary driver
aspects of the Karstic Groundwater C&NBS WINEP scheme across AMP8. However,
our ambition is to generate further funding with an aspirational target of 20% external
funding confribution towards maximising the wider environmental outcomes of all
aspects of this scheme across AMPS8.

We intend to maximise potential partnership and third-party funding through the
following mechanisms:

e Participate as a buyer in the Landscape Enterprise Network East Anglia and
work closely with our buyers of ecosystem services to target and co-fund
measures in our priority areas in the Upper Lea. We have successfully achieved
this in AMP7 as a pilot in the Upper Lea catchment.

e Establish an AMP8 5-year formal partnership agreement with the Colne
Catchment Action Network host, Groundworks South. As part of this formal
agreement, an annual work programme will be agreed that will include, but
not limited to:

o Engagement with landowners and identification of C&NBS projects in
priority areas.

o lIdentification of third party and/or grant funding opportunities with
support on bid development.

e Working in partnership with neighbouring water companies and water and
sewerage companies that overlap our supply area to identify co-funding
opportunities that mutually benefit each company.

e Work with key stakeholders to explore options with working with farm cluster
groups in the Upper Lea to develop Landscape Recovery bids under the
Environmental Land Management scheme (ELMS).

We have focused our benefit quantification on the use of the WINEP environmental
and community benefit metrics and have used the associated benefit valuations
published in the WINEP methodology.

We have also considered other benefits such as cost savings, and other performance
meftrics where they are applicable. In most cases we have not attempted to monetise
the additional benefits for two reasons: firstly, to ensure no double counting of
benefits; and secondly, because many of these are difficult to quantify. We have
however discussed these qualitatively in our assessment.

The supporting metrics for the benefits quantification have been determined using the
WINEP methodology or based on an assessment of studies from similar projects. In
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some areas, we have had to estimate the metrics, and if these materially impact the
analysis, then we have undertaken sensitivity studies. Where the benefits are less
material, we have, where possible, qualitatively assessed the benefits rather than
include them in the economic analysis.

For each benefit, we have considered the timing of the benefit realisation and
duration of the benefits over time. For example, is there is any lag before the benefit
will start to materialise? Is there is a phased benefit realisation? And will the benefits
diminish over time?¢ As such, we have developed a profile for each benefit over time.

For the river water quality improvement valuations, we have used the original source
data values for specific rivers, rather than the averaged values quoted in the WINEP
methodology.

We have also considered other environmental benefits that are used in the NCRAT
approach. However, these are stated separately, and with commentary, as there is a
risk of double counting. The business case for the scheme has been developed solely
on the monetisation of the WINEP benefits, and with consideration of the other
potential environmental benefits. We have used the NCRAT spreadsheet assessment
to check and verify our WINEP benefit valuations where appropriate, e.g., hazard
flooding reduction by woodlands. We note that there are minor differences between
the air quality calculations due to the different methodology used in NCRAT.

We have used our experience of delivering similar projects over the past ten years to
improve our cost estimating and efficient delivery. As we have become more mature,
we have utilised frameworks, partnerships, and better ways to deliver the outcomes
that we require.

The most significant uncertainties are with the benefit meftrics, valuations and the
timing and duration of the benefits. We have used the WINEP valuations in all cases
and focused our attention on the metrics and the benefit profiles.

We have made conservative estimates for when benefits will start and finish, and how
they increase and decrease over fime. As such, our economic analysis is inherently
conservative by nature. We then consider the benefit meftric for sensitivity studies as
this becomes the most material uncertainty in the analysis.
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Within our spreadsheet we use the goal seek function to determine the value of a
metric of concern that would be required to make the scheme cost beneficial. This
provides a sensitivity check on the metric and enables commentary on the
reasonableness of the economic analysis. We have run sensitivity checks on all
significant benefit metrics.
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8 Option Assessment

Our primary analysis has been to assess the preferred, least cost and alternative
options. We have supplemented this with an additional assessment to understand the
sensitivity of the key assumption on the proportion of the water quality improvement
that will be realised as a result of our activities. We understand that our work will
contribute to the improvement water quality, but the overall water quality will require
activities by other parties and on-going investment to achieve the final desired water
quality status.

The primary objectives of the project are to improve river water quality and the natural
capital of the associated catchment. Our economic assessment focuses on these two
benefits.

We screened each feasible option to understand the potential benefits. These are
captured in the following table and then used in the analysis. The benefits are either
monetised if they are WINEP benefits, or not monetised if not.

Benefit Commentary

Biodiversity Considered but not measured

Water purification by habitats Not applicable

Water quality Monetised as per WINEP and impacted by the
investments

Water supply Not applicable

Climate regulation Monetised as per WINEP and impacted by the
natural capital investments

Recreation Applicable but not monetised

Recreation - angling Applicable but not monetised

Food - shellfish Not applicable
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Air quality Monetised as per WINEP and impacted by the
natural capital investments

Hazard regulation - flood Applicable but not monetised

Volunteering Applicable but not monetised

Education Applicable but not monetised

Food production (ha) Applicable but not monetised

Livestock (dairy and meat) (ha) Applicable but not monetised

Timber production (ha) Applicable but not monetised
Social health (ha) Applicable but not considered
Outcome ‘ Option Included
Option includes a catchment and nature- Preferred Option Yes
based solution
Least Cost Option Yes
Alternative Option 1 Yes
Alternative Option 2 N/A

We have made a number of assumpfions in our economic analysis. These are
designed to be conservative by nature to account for the significant uncertainties
that are inherent in the benefit monetisation. By making conservative assumptions
and undertaking sensitivity analysis, we can be confident that the overall analysis is
sufficiently robust to support the investment decisions. Our assumptions are detailed
below:

River Water Quality

¢ We expect that the whole length of the Colne (Upper east arm including
Mimmshall Brook), Tykeswater and Upper Colne will improve to some extent
from Poor to Moderate status as a result of our activities, as part of the much
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wider activities delivered through the TCMSG partnership and Natural
England’s Catchment Sensitive Farming.

We have calculated the total length of the Colne (upper east arm including
Mimmshall Brook), Tykeswater and Upper Colne impacted as 46km.

We have assumed that the whole length is currently in Bad condition as per
Catchment Data Explorer (Colne (upper east arm including Mimmshall Brook).
We have assumed that both our natural capital activities will make a
proportional start to improving the water quality and that further, future
activities will be required to achieve full Poor status for the associated river
system. Because the natural capital activities will change in the options, we
have assumed that the least cost option will only deliver a 5 % improvement
towards Poor status: the preferred option 10 % and the alternative option 12.5%.
We have also assumed that there is an on-going 4% per year depreciation in
the benefits realised because of climate change; land use change; and
pollution factors impacting the habitat type (freshwater). Our objective is to
take additional measures over multiple AMPs to maintain and increase the
benefits over the long-term, but we have assumed that this might not be
funded in our analysis.

Air Quality Pollution Reduction and CO: Sequestration

We have assumed that the planned C&NBS measures are funded over the 5-
year period with a deliverable and achievable spend profile, and then funding
will cease. Our objective would be to fund such measures with farmers on an
on-going basis over multiple AMPs, but we have to assume that this might not
materialise.

We have assumed that our measures deliver a single-year benefit for the period
of which the measure is deployed, e.g., cover crops and that this is proportional
to the investment in the year.

We have reduced the residual benefit from the investment to 50% of the last
years' benefit to reflect the on-going benefits of improvements to woodlands
and grasslands.

We have also assumed that there is an on-going 4% per year depreciation in
the benefits realised because of climate change; land use change; and
pollution factors impacting the habitat type (freshwater). Our objective is to
take additional measures over multiple AMPs to maintain and increase the
benefits over the long-term, but we have assumed that this might not be
funded in our analysis.

We have assumed that the preferred option will impact a total of 6,000
hectares (ha), comprising of: 3,016 ha of enclosed farmland; 28 ha of
freshwaters, open waters, wetlands and floodplains; 2,360 ha of semi-natural
grasslands; and 595 ha of woodlands.

We have reduced these values to 4,850 ha for the least cost option and
increased the value by 7,000 ha for the alternative opftion.
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Our economic analysis has shown that the preferred option is the best overall value
option. It is highly cost beneficial for our C&NBS proposed project. Jointly these
activities will provide significant environmental benefits, as part of our wider and
longer-term programme of work to improve our river catchments.

The economic assessment forecasts a positive NPV of £3.161m, and a good benefit /
cost ratio of 2.81. The benefit / cost ratio is higher than both the least cost and the
alternative options, demonstrating best value.

We have assumed a 10 % increase in water quality in the analysis. We consider that
this is conservative value, which we expect to be higher in practice, based upon our
experience of similar projects. Our cover cropping scheme realised a river water
quality benefit of over 40%; CO2 sequestration of over 70%; air pollutant removal of
35%; and many other significant benefits such as soil condition, flow regulation and
recreation.

We have also calculated the % value of improvement required to make the scheme
cost beneficial. The results show that any improvements above 5 % would result in cost
benefits. This provides a high-level of confidence that the scheme will be cost
beneficial.

The natural capital benefits are directly related to the areas impacted by the project
and are significantly cost beneficial for each hectare worked on. Essentially, the larger
the area impacted; the more benefits are realised. We have used conservative
estimates for the areas impacted, which reflect the limitations of getting local support
for the schemes. We expect to be able to increase the areas impacted and hence
the overall cost benefit of the scheme.

The least cost option is cost beneficial with an NPV of £1.7m and a benefit / cost ratio
of 2.36.

The alternative option considers additional investment and increases the overall
benefits, with a forecast NPV of £3.383m. However, the benefit / cost ratio is not as
high as the preferred option, 2.29, showing that the return on investment is lower than
the preferred option. It should be noted that there are uncertainties in the benefit
estimation in the options. It is prudent to work on the preferred option initially and
monitor progress; to better understand how best to invest in the future; and then to
secure on-going environmental improvements, where we have a higher level of
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confidence of benefit realisation. We consider that the delivery risks, particularly with
the ability to secure partnership funding, means that the preferred option provides the
most confidence of delivering the benefits at this time, and that the additional work
in the alternative option are best considered in AMP9.

There was no second alternative option in this analysis.

We have applied the WINEP benefits as per the methodology and have not added
any additional environmental benefits in the economic analysis as per the guidance.
We are, however, aware that there are likely to be additional benefits that should be
considered, albeit not in a monetised way. As such, we have used the NCRAT
methodology to identify and understand these benefits. The use of NCRAT has had
the additional use of confirming the valuations for the WINEP measures used in our
analysis.

We have also used our previous work to identify these additional benefits and to
estimate theirimpact on this project. The benefits considered are:

e Arable production
e Livestock production (dairy and meat)
e Flood and drought resilience

Arable and livestock production are forecasted by NCRAT to be significant benefits.
As these values are proportional to the change in land-use, we expect the alternative
option to provide the most benefit, then the preferred and then the least cost option;
all in proportion to the number of hectares set aside for the production. There will
clearly be some benefits from arable and livestock production, but these are difficult
to quantify at this stage of the project. We wiill look to maximise production from the
changing land-use where it is appropriate to do so.

For example, we recognise that many of the C&NBS options for farmland will be
focused on regenerative agriculture principles, which seek to move from an intensive
farming system to a less intensive one. This can potentially lead to decreased yields
over the short/medium term, with benefits realised over a longer period. The best
value option will target these measures where the greatest benefit can be realised
over the long term but have not included this in our monetised assessment.

We also consider that there will be recreational benefits from the project, and these
will be in proportion to the investment undertaken. We will look to maximise these
benefits when we design the final schemes but have decided not to include them as
this stage of the planning process.
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C&NBS within the best value option will aim to deliver a minimum of 10% environmental
net gain. We will use a Natural Capital baseline assessment and post-project
evaluation process to quantify the environmental and biodiversity net gain benefits
for each project developed in this programme.

Biodiversity has not been monetised in the assessment, as per the WINEP
methodology. However, biodiversity is expected to be positively impacted by the
project, in accordance with the type of habitats impacted and the quantity of
hectares.

We have undertaken an assessment of the project on the four WINEP outcomes. The
observations are presented below.

Positive impact: notficeable benefits from relevant ecosystem services
have been identified

Marginal / Neutral impact

Negative impact: noficeable dis-benefits from relevant ecosystem
services have been identified

Not assessed within options development and appraisal

Outcome Option

Natural Environment: Improvements to the Preferred Option
natural environment through the protection
restoration and enhancement of the

environment, biodiversity and habitats Least Cost Option

Alternative Option 1

Alternative Option 2
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Net Zero: Confributions to achieving a Preferred Option -
balaonce between the amount of
greenhouse gas (GHG) emissions put info, .
and the amount taken out of, the Least Cost Option
atmosphere
Alternative Option 1
Alternative Option 2 -
Catchment Resilience: Contributions to Preferred Option -
catchment flood and or drought resilience,
beft f d dwat
eter suriace gn grqun WO. e Least Cost Option
management, resforing or increasing
environmental capacity, and securing
sustainable alternative water resources Alternative Option 1
Alternative Option 2 -
Access, Amenity, and Engagement: Preferred Option -
Contributions to improving access to,
amenity of. and engagement with the Least Cost Option
natural environment to support customer
and community wellbeing
Alternative Option 1
Alternative Option 2 -

Justification of the Preferred, Best Value, Option

The project is part of our longer-term goal to improve the environment of our local
river catchments. The economic assessment of the different options has shown that
the preferred option is the best value option. The project will deliver the statutory and
non-statutory drivers and will build the foundations for additional future catchment
improvements.

Conservative estimates of the benefits have been made and the scheme is clearly
cost beneficial in terms of river water quality improvements and natural capital
benefits, particularly for carbon sequestration and air quality improvements. We have
used conservative metrics in our analysis and consider that there are other un-
quantified benefits to be realised. Our economic analysis is conservative and has
been benchmarked against the Natural Capital evaluation carried out by Atkins of
our EnTrade cover crop scheme in the Lee catchment delivered in 2020/21. We will
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review the benefits as the project progresses and when we have better estimates of
the different benefit metrics.

The best value option is better than the least cost option in terms of having a higher
benefit / cost ratio (2.81 compared to 2.36). The alternative option of doing more does
not offer better value as the costs do not provide much more additional benefit, with
a benefit / cost ratio of 2.29, whilst having higher delivery risks.

There are inherent uncertainties in the assessment, and it is therefore sensible to initially
focus on the preferred option where we have more confidence in the realisation of
the benefits, and then learn and improve our approach to get more and longer-term
benefits over time. When this is considered with our conservative assumptions, the
project is considered worthwhile and will be strongly beneficial to customers and
society.

The best value option aligns with the WISER requirements, supports the WINEP wider
environmental outcomes and will deliver a significant environmental net gain. It also
supports our draft Water Resource Management Plan through C&NBS measures that
create more resilient catchments and will be delivered alongside our AMP8
Sustainability Reductions programme to create greater resiience and security of
supply from our River Thames abstractions which will be required to replace water
from our sources subject to reductions in abstraction.
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9 Delivery Considerations

This project is similar to our other C&NBS schemes. Collectively they form a long-term
programme to improve all of our river catchments over time.

The catchment improvements aim to improve raw water quality in our North Mymms
and Clay Lane groups of sources, and will support, inform, and in some cases, reduce
the need for future treatment and blending projects over the next 25 years. Preventing
deterioration of raw water quality will also support our future Environmental
Destination programme and SDS ambition to end unsustainable abstraction in chalk
groundwater, by ensuring water availability for future schemes such as Connect 2050.

We have learnt many lessons from our previous AMP6 and AMP7 catchment
management schemes which have helped with project definition, cost estimating,
delivery and working with partners and stakeholders. For example:

e Our AMP6 and AMP7 schemes and associated monitoring programme with
Thames Water and South-East Water has developed a good understanding of
the sources and pathways for pollution in the catchments we are leading on.
This will help us target C&NBS spatially and temporally to deliver the greatest
benefit.

e Our AMP7 catchment management schemes for nitrate using the LENS and
EnTrade environmental catchment trading approaches have enabled us to
learn how to upscale measures to an operational catchment-scale. They have
also enabled us to generate partner funding contributions through a
catchment-tfrading approach.

e QOur Pilot Natural Capital Assessment of Affinity Water's Cover Cropping
Scheme undertaken between 2020 and 2021 provided measurable benefits
from natural capital improvements across a range of ecosystem services. This
has been invaluable in determining the scope of future schemes, quantifying
multiple benefits beyond the primary DrWPA_ND driver for pesticides.

e Qur tfracer testing PhD study of karst solution features in these catchments has
enabled us to understand the sub-catchments that provide the greatest
confribution of water, and associated pollutants, to our abstractions. This will
enable us to target C&NBS upstream of the highest risk karst features to achieve
the greatest water quality benefit.
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We have already delivered similar catchment management schemes, and therefore
have a strong understanding of the delivery risks and how best fo manage these. The
most significant risk to the project is to secure partnership funding. This is beyond our
confrol, being dependent on wider water company funding contributions, other
stakeholders e.g., catchment partnerships, and government funding streams. We
may have to adapt our approach if we are unable to secure the supporting funding
and support. However, we have strong established partnerships in each of the
catchments and will work with all partners to identify and secure wider funding
opportunities.

In addition, the following risks and mitigations have been identified for this project:

Farmers and land managers unwilling to engage with us on land management
C&NBS.

o We have an established catchment management programme funding
and incentivising measures. We have knowledgeable agricultural
advisors and have experience engaging with the agricultural supply
chain to generate interest and uptake in our current schemes.

Uncertainties around climate change and associated flood, drought and other
impacts.

o We will use an adaptive management approach to develop C&NBS
that are resilient to changing climate change scenarios throughout
AMPS.

Increasing demand at a national level for specialist local agricultural advisors
to deliver farm engagement activities leading to delays in overall programme
delivery.

o We have an established network of local advisors already delivering
projects on our behalf which we will build on for AMPS8.

Increasing cost of resources to deliver projects.

o We will work closely with our established partnerships to generate
partnership funding contributions and where possible utilise local
catchment partnerships and volunteers to manage costs.

Risk of negative public perception leading to reduced opportunities to
implement projects/schemes and incentivised C&NBS.

o We will work closely with catchment partnerships, local river and fishing
groups, and NGO's such as the Farming and Wildlife Advisory groups to
provide advocacy support and intermediary advice and engagement
in support of this scheme.

Further detail regarding how we have ensured the deliverability of our full investment
portfolio is provided within AFW 32 Deliverability of our Plans.
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As part of the monitoring and reporting of benefits we will undertake the following
activities:

Combined programme of pesticide sampling across the Thames River Basin in
partnership with Thames Water and South East Water.
Development of KPI's and associated success measures focused on prevention
of deterioration and improvements.
Detailed in-catchment monitoring in priority sub-catchments to determine
pollutant source and pathways including:

o Pesticide sampling

o Nuftrient sampling

o Turbidity monitoring
Natural Capital baseline assessment as part of the development of each
project and associated detailed design.
A post-project completion Natural Capital evaluation to determine the overall
ecosystem services benefits.
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10 Supporting Information

Our supporting information is included in the business case and associated
appendices.

Section 8.2 of this Business Case indicates the principles of the cost estimate approach
adopted. This summary information sheet has been compiled to describes in detail
how the costs have been calculated.

Figure 8 shows the workstream followed for each investigation estimate, both for
internal and supplier chain, whilst the paragraphs below include detailed explanation
of the tasks. We used a bespoke 'scheme builder’ spreadsheet developed by Mott
McDonald with pre-defined drop-down fields and associated macros that has been
successfully audited during the WINEP process. This guaranteed uniform approach
and consistency across estimates.

Activities required definition: for each investigation we determined the kind of
activities needed to be carried out to achieve the objectives. The activities have
been determined based on investigations carried out in previous AMPs, accounting
for lesson learnt and efficiency adjustments, where applicable. We also introduced
some innovative activities that undoubtedly carry a higher degree of uncertainties,
bearing in mind the detailed scope of each scheme will be agreed with the
Environment Agency through the Action Specification Forms.

Staff Profile definition: based on the activity types, we determined the staff profile
required to carry out the tasks. As general rule, we assigned a combination of Asset
Scientist, Project Manager and Project Director roles. For the subcontracted activities,
we embedded the subcontracted staff cost info the subcontracted costs, adding
internal staff roles for supervision and approval.

Activities unit costs estimate: for each activity we determined the most likely costs
based on same or very similar activities costs spent in the past. For each previous
quotes available, we worked out the unit costs by dividing the total for the most
appropriate unit quantity specific of the activity; for instance, km of river investigated
for a river walk over survey, number of monitoring rounds for river flow spot gauging
works, number of boreholes for observation borehole drilling etc.

The unit costs associated with each previous quote have then been uplifted to the
2022/23 cost base. All previous quotes used for such estimate have been stored in
dedicated folders for reference and audit purposes.

Staff unit costs estimate: for each internal staff role profile, we determined the costs
per hour as per 2022/23 cost base.
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Figure 8 Cost Estimate workstream diagram

Activities quantities estimate: for each activity we determined the most likely
quantities based on the agreed objective of the investigation. The quantities have
been calculated using maps tools here appropriate (e.g. km of watercourse) as well
as experience gained from previous AMPs schemes. Where possible, significant
aftention has been paid to make efficiency across schemes.

Staff time estimate: for each activity we determined the internal staff time required to
undertake the task based on similar schemes undertaken in the past. As general rule,
the field activities are assigned to Asset Scientist, bearing the larger amount of hours
for the task. Project Management role time and Project Director time have been
allocated to supervision and approval processes only. A minimum internal staff tfime
has also been assigned for the subcontracted activities, to ensure there is sufficient
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allowance for coordination, revision and approval. The external staff time for
subcontracted activities is included in the total cost and it has not been estimated.

Risk estimate: 10% risk has been applied on a flat profile across all activities; we
consider this is consistent with previous AMPs investigation costs.

Total cost estimate: the total cost of an investigation is calculated by summing up all
activity costs. For each internal activity, the cost is determined by multiplying activity
unit cost for the estimated quantity and summing up unit fime staff multiplied for fime
quantity. For subcontracted activities, the cost is calculated by multiplying the unit
cost for the activity quantity. Risk is then applied uniformly across all activities.

All appendices can be made available upon request.

Appendix 1 — AWL WINEP WQ Investigations Completion Report HNL 2020 - 2022
Appendix 2 — Options Evaluation Karstic sources v1.0

Appendix 3 — Atkins PR24 WINEP Assurance Report November 2022

Appendix 4 — PR24 WINEP Stage 3 Submission Board Assurance Statement
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1 Summary

As part of the launch of the 2021 Catchment Based Approach (CaBA) Chalk Stream
Restoration Strategy, water companies with chalk streams within their supply areas,
were asked to nominate chalk stream catchments to form a national network of
flagship restoration projects. The ambition of the CaBA strategy is for each
nominated catchment to be restored over a 10-year period (2025-2035), with the
aim to realise and implement all aspects of the CaBA strategy and to act as
exemplars to assist in the restoration of other chalk catchments.

This business case sets out the detailed PR24 WINEP options development process
and outcomes for our proposed Beane Flagship project for AMP8. Additionally, it
includes high level costs for AMP? as part of a longer-term planning horizon and
phasing of the best value option. It sets out to address the following challenges:

e Deliver the ambition of the CaBA chalk stream catchment restoration
strategy in the River Beane catchment and our associated 2022 Scoping
Document submitted to Defra

¢ Manage the drinking water quality pressures for our groundwater sources

e Deliver projects alongside wider stakeholders and partners to address reasons
for not achieving good (RNAG) status and the reasons for deterioration (RFD)
in the following waterbodies:

o GB40601G602900 - Upper Lee Chalk

o GB106038040110 - Beane (Source to Stevenage Brook)

o GB106038033310 - Beane (from confluence with Stevenage Brook to
Lee)

o GB106038033410 - Stevenage Brook

The ‘best value’ option described in this Business case defines a catchment-scale
programme of Catchment and Nature-Based Solutions (C&NBS) for the River Beane
catchment. This includes river improvement works through our Revitalising Chalk
Rivers partnership on the waterbodies listed above and a programme of spatially
and temporally targeted land management measures that can deliver multiple
benefits including reduced pollution in surface and groundwater; improved soil
health; greater water-holding capacity on land for flood and drought resilience; net
zero benefits and biodiversity enhancements.

We have followed the WINEP methodology to develop options and then select the
best value option using economic analysis. As we have developed our best value
solution, we have worked closely with the EA and other stakeholders. We have
engaged with customers who have showed a high degree of support for the
proposed environmental improvements. We have learnt from our previous river
restoration and natural capital improvement projects to design, cost and value or
project. We submitted our PR24 WINEP in November 2022 and this proposed scheme
has been accepted with the status of ‘proceed’ in the third release of our PR24
WINEP issued by the Environment Agency in July 2023.
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The project is part of a longer-term goal to improve the environment of our local
river catchments. The economic assessment of the different options has shown that
the preferred option is the best value option. Based upon our conservative
estimates, the preferred option offers NPV benefits of £6.494m with a benefit cost
ratfio of 1.33. The project will deliver the statutory and non-statutory drivers and will
build the foundations for additional future catchment improvements. We have
included a co-funding target for this scheme towards delivering the non-statutory
tertiary driver actions for this scheme. We will also seek further co-funding across the
wider scheme to support achievement and maximise the benefits towards the wider
environmental outcomes of Defra’s 25 Year Environment Plan and Plan for Water.

Conservative estimates of the benefits have been made and the scheme has been
assessed as clearly cost beneficial in terms of river water quality improvements and
natural capital benefits, particularly for carbon sequestration and air quality
improvements.

The best value option will be delivered under a catchment strategy for the Beane
operational catchment developed following the principles of the CaBA Chalk
Stream Restoration Strategy and Implementation Plan and building on the existing
catchment plan developed through the Beane Catchment Partnership. To support
the development of the Implementation Plan, we submitted a Flagship Chalk
Stream Catchment Restoration Project Scoping Document to Defra in October 2022
setting out the risks and issues in the Beane catchment, as well as reporting the
outputs from our stakeholder scoping workshop for the Beane catchment held in
August 2022. This scoping workshop and stakeholder input, alongside ongoing
dialogue with stakeholders since August 2022, has helped define the aims and
objectives for this flagship project, which form the basis of this business case. The
prioritisation and delivery of the programme will be developed with the Environment
Agency and Beane partnership stakeholders to maximise wider environmental
benefits and outcomes. It has been developed following the WINEP options
development principles including:

Environmental and Biodiversity Net Gain

River restoration, river improvement works and habitat enhancement schemes within
the best value option will aim to deliver a minimum of 10% environmental net gain,
with a stretch target determined for each scheme. A Natural Capital baseline
assessment and post-project evaluation will be used to quantify the environmental
and biodiversity net gain benefits for each project developed in this programme.

Natural Capital

Each feasible option for this scheme has gone through a Natural Capital benefits
assessment process following the WINEP methodology. A similar approach will be
implemented for each project within the scheme both as a baseline assessment and
post-project benefits evaluation.
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C&NBS

Each project will utilise a range of C&NBS targeted spatially and/or temporally to
deliver the greatest environmental benefits.

Proportionality

The best value option provides the greatest balance between investment and
meeting the Water Industry Strategic Environmental Requirements (WISER),
addressing the risks and issues identified in Stage 2 and supporting the WINEP wider
environmental outcomes. It has been developed with an adaptive planning
approach to ensure sufficient flexibility to scope, design and implement measures
where opportunities are available, particularly around co-design and co-funding.

Evidence

To determine the best value option, an extensive options development process was
undertaken with 21 unconstrained options, 12 constrained options reviewed through
our options evaluation process and three feasible options subject to a detailed
benefits assessment.

Collaboration

To determine the best value option, we have carried out a detailed risks and issues
identification process with key stakeholders including the Environment Agency,
Natural England and catchment partnerships. We have also developed our
proposed solutions with input and feedback with key stakeholders to inform the best
value option for this scheme.
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Base Information

Report Date 11 August 2023
Report Title River Beane Flagship Scheme C&NBS - Business case

Options Assessment 08AF100012_OAR

Report

Start Date 01/04/2025

Completion Dates 31/03/2030 (AMP8) and 31/03/2035 (AMP9)
WINEP Action ID O8AF100012

WFD_IMP_Flow (S+) (Primary)
WFDGW_ND (S) (Primary)
NERC_IMP (S+) (Secondary)
25-YEP (NS) (Tertiary)

WINEP Drivers

Scale of Action Delivery Waterbody

GB40601G602900 - Upper Lee Chalk

GB106038040110 - Beane (Source to Stevenage
Brook)

GB106038033310 - Beane (from confluence with
Stevenage Brook to Lee)

Location of Delivery

GB106038033410 - Stevenage Brook

AMP8 Spend 2025-26 | 2026-27 2027-28 2028-29
Capex (Em)| 0.00 0.00 0.00 0.00 0.00 | 0.00
Opex (Em)| 0.33 0.53 0.78 0.67 032 | 2.65

Totex (Em)| 0.33 0.53 0.78 0.67 032 | 2.65

3 Party Funding| 0.04 0.07 0.11 0.11 0.03 | 0.36

Drivers
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100% Water Framework Directive

Benefits

Water Quality of Natural Water Bodies (km)

Sequested Carbon (tonnes CO2¢e)

Air Quality Pollution Reduction (tonnes)

Economic Analysis

NPV Costs (£m) 4.9 NPV Benefits (£Em) (2025- 6.5
(2025-55) ) 55) ’
?5\/ (Em) (20251 54 | Benefit / Cost Ratio 1.3
Six Capitals

Social Financial
* % % * * * *
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2 Project Description

This business case describes the WINEP scheme and Flagship Chalk Stream
Catchment Restoration project developed to address the challenges impacting the
River Beane chalk stream catchment (see Figure 1).

Figure 1 — River Beane catchment map with land-use types

As part of the development and launch of the 2021 CaBA Chalk Stream Restoration
Strategy, water companies with chalk streams within their supply areas, were asked
to nominate chalk stream catchments to form a national network of flagship
restoration projects. The ambition of the CaBA strategy is for each nominated
catchment to be restored over a 10-year period, with the aim to realise and
implement all aspects of the CaBA strategy and to act as exemplars to assist in the
restoration of other chalk catchments. A set of criteria for nominating catchments
was established and required the selection of chalk streams that were medium in
length (c. 15km long), have active stakeholder engagement to drive projects
forward and have the buy in from local landowners willing to participate.

In a letter to the then Parliamentary Under Secretary of State at the Department of
Environment, Food and Rural Affairs, Rebecca Pow, in August 2021, Affinity Water
proposed two catchments to be considered for the Flagship Restoration Project: The
River Chess and the River Beane. The River Chess Flagship project is to be delivered
in collaboration with Thames Water and a separate proposal is being prepared
under the Smarter Water Catchments initiative. A separate Business case has been
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developed for the Colne operational catchment which includes the River Chess. This
document focuses on the River Beane.

The ‘best value’ option described in this business case defines a catchment-scale
programme of Catchment and Nature-Based Solutions (C&NBS) for River Beane
catchment including:

Revitalising Chalk Rivers (RCR)

Chalk streams are rare ecosystems that are important to protect. 85% of all chalk
streams are in England, mainly in the south and east of the country. Many of these
chalk streams in this operational catchment are considered to be impacted by our
abstraction for public water supply. Consequently, reduced flows potentially caused
by abstraction, are also leading to the natural river processes not taking place
impacting the habitat and ecology of the river. Alongside abstraction impacts
which are being addressed through our sustainability reductions programme, it is
important to ensure that our chalk streams are more resilient to different
environmental conditions like drought and flooding. These rivers are ultimately failing
to meet Good Ecological Status (GES) under the Water Framework Directive and
therefore action needs to be taken to address this, unless assessed to be
disproportionately costly.

Our programme of chalk stream river improvement works, and habitat
enhancement schemes commenced in AMPé, and this document proposes an
expansion of river improvement works within the rivers listed above and associated
riparian zone. This builds on the existing programme developed in partnership with
the EA referred to in this document as Revitalising Chalk Rivers (RCR).

Undertaking river channel modifications (e.g. installation of deflectors, channel re-
profiling to create a low flow profiled channel) can help increase in-channel
velocities which are known to be a key element in the ecological requirements of a
river. These channel enhancements and modification works will be delivered
alongside our wider C&NBS schemes to maximise the benefits and support
achievement of the WINEP wider environmental outcomes, CaBA Chalk Stream
Restoration Strategy, 25 Year Environment Plan and Environmental Destination
requirements. In order to achieve GES these rivers need to be a properly functioning
ecosystem.

Some of the benefits of such river improvement works include:

e Ensure that our chalk streams are more resilient to different environmental
conditions like drought and flooding.

e Restoring the rivers back to a more natural state by removing barriers to fish,
re-meandering, reconnecting them to groundwater and re-establishing chalk
stream characteristics.

e Healthy chalk stream systems can also lead to improved water quality and
support greater ecological diversity.
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e To meet our environmental objectives and targets as a company to ensure
we are improving the local environments while maintaining high quality
drinking water supply.

e Support achievement of a number of our ‘strategic focus’ in our 2025-2050
Strategic Direction Statement including:

o Strategic Focus 1 - End unsustainable abstraction from chalk
groundwater sources

o Strategic Focus 2 - Achieve net zero carbon by 2045 (and 2030 for our
operational emissions)

o Strategic Focus 3 - Deliver a net gain in natural capital.

River improvement works that form the best value option in this document will be
delivered during AMP8 through a process of prioritisation with the EA detailed later in
the document, engagement with the wider Beane Catchment Partnership and
utilising a range of different funding streams (e.g. ELMS, BNG, Section 106, LENS and
wider government funding) to facilitate, fund and deliver multi-stakeholder
partnership projects. A full geomorphological survey of the river will also be
undertaken to determine the requirements for a full restoration which will be used to
determine the further river restoration and improvement works requirements to
develop and refine AMP9 RCR programme and wider stakeholder project
development and delivery.

Resilient Chalk Catchments (RCC)

Delivered in combination with the RCR programme, Resilient Chalk Catchments
(RCC) is our land management focused programme of C&NBS. This programme will
work in partnership with landowners, farmers, businesses, environmental NGO's,
regulators, Beane Catchment Partnership, and the River Beane Restoration
Association (RBRA) to target C&NBS spatially and temporally at the catchment scale
(Beane) to achieve the following outcomes:

e Enhanced infiltration / aquifer recharge

e Prevent deterioration of groundwater quality (nitrates)

e Habitat enhancement for priority species

e Chalk stream protection and resilience from land management pressures
(sediment, pesticides, nutrients etc.)

e Improved catchment resilience to drought and flood pressures for land
managers, drinking water supply and chalk streams

e Connecting wildlife corridors and creation of habitats in partnership with
local stakeholders

e Wider biodiversity benefits e.g. to priority habitats and species

e Support achieving a number of our ‘strategic focus’ areas in our 2025-2050
Strategic Direction Statement including:
o Strategic Focus 2 - Achieve net zero carbon by 2045 (and 2030 for
our operational emissions).
o Strategic Focus 3 - Deliver a net gain in natural capital.
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This programme builds on our experience and lessons learned from our AMP6 and
AMP7 catchment management schemes which were focused on water quality no
deterioration schemes. We recognise that C&NBS, such as cover crops, can offer
wider benefits beyond water quality, and can help mitigate or address many of the
issues identified through our Stage 2 risks and issues identification process.
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3 Project Development

There are a number of environmental risks that are detailed in our Appendix 1 - Risk
and Issues log that was developed as part of our WINEP Stage 2 risks and issues
identification process.

Additionally, Table 1 sets out the current WFD status of the River Beane and our
‘Flagship Chalk Stream Catchment Restoration Project Scoping Document’
(Appendix 2) submitted to Defra in October 2022 sets out the environmental risks,
issues and requirements that this scheme will seek to address.

As detailed in the EA Catchment Data Explorer for the Beane catchment, there are
a number of significant water management issues which are attributed to a number
of business sectors including the water industry determined as the RNAG status.
These include:

e Changes to the natural flow and level of water
e Invasive non-native species (INNS)

e Physical modifications

e Pollution from rural areas

e Pollution from towns, cities and transport

e Pollution from wastewater

Several of these issues, including pollution from rural and urban areas, also affect the
groundwater quality of water abstracted for public water supply, in addition to the
waterbodies within the catchment.

The River Beane is a chalk stream that flows in the county of Hertfordshire, England
and is around 33km in length from source northeast of Stevenage to its confluence
with the Lea at Hertford. It has been identified as failing to meet Good Ecological
Status (GES) as defined by the Water Framework Directive (WFD) and considered at
risk of deterioration from the Affinity Water public water supply abstraction at
Whitehall.

The catchment covers a predominantly rural area, with arable farmland and a
number of small villages but also includes the urban areas of Stevenage and
Hertford (Figure 1). Our extensive work in the catchment throughout AMP6 and
AMP7 has identified a wide range of pressures including agricultural, urban and road
runoff, an extensive presence of invasive non-native species, historic channel
modifications and land drainage issues.
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A significant groundwater abstraction reduction has already been implemented in
the catchment at Whitehall, with average abstraction reduced in 2017 from 18Ml/d

to 2Ml/d. The in-combination effect of these pressures is resulting in poor water
quality (e.g. increased turbidity and sediment loading), poor habitat and flow
diversity, reduced connectivity, and consequently poor chalk stream health.

In addition to the reduction in abstraction, extensive river restoration projects have

been delivered by Affinity Water throughout AMPé and AMP7. However, the River
Beane’'s Overall Waterbody Classification under the Water Framework Directive

(WFD) is still classed as ‘Poor’ as shown in table 1:

Table 1. Water Framework Directive classifications for the three sub-catchments: Beane (from

confluence with Stevenage Brook to Lee), Beane (Source to Stevenage Brook) and Stevenage Brook

Physico-chemical quality elements

Hydromorphological Supporting

Priority hazardous substances

Priority substances

Beane (Source to Stevenage Brook)

2013

Ecological

Moderate

Biological quality elements

Moderate

Physico-chemical quality elements

Hydromorphological Supporting

Beane (from Confluence with Stevenage 2013 2014 2015 2016 2019
Brook to Lee)

Ecological Poor Poor Poor Poor Poor

Biological quality elements Poor Poor Poor

elements
Specific pollutants
Chemical

Moderate

2015

Moderate

2016

Moderate

2019

Poor

Poor

Poor

Poor

Poor

Poor

Moderate

Moderate

Moderate

elements
Specific pollutants
Chemical
Priority hazardous substances DNRA DNRA
Priority substances DNRA DNRA
Stevenage Brook 2015 2016 2019
Ecological Poor Poor Poor Poor Poor
Biological quality elements Poor Poor Poor Poor Poor

Physico-chemical quality elements

Hydromorphological Supporting

Priority hazardous substances

Priority substances

elements
Speciic pollufants
Chemical

Moderate

Moderate

Moderate

There is an existing ‘Catchment Management Plan’ for the River Beane that has
been developed by the River Lea (Beane) Catchment Partnership. As part of the
development of this plan, the aims, that will also be mirrored through this Flagship

Project are to address:
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Flow

A. That there is water flowing along the whole length of the river at all times
(excluding historic winter flowing sections)

B. That there is adequate flow along the length of the river to support a ‘good
status’ chalk stream ecology (as defined by Water Framework Directive)

Water Quality, Habitats & Wildlife

C. That whatever the flow level, the river and its associated habitats, including
banks and floodplains, are managed to support chalk stream species

D. That water quality, temperature and riverbed quality are such that they support
chalk stream ecology

People

E. To increase the attractiveness, visibility and public access, to enable people to
appreciate the river (commensurate with managing and protecting sensitive
habitats and species)

F. To increase the public’s appreciation of the unique chalk stream environment
and their participation in its conservation

Status & Monitoring
G. To achieve the highest possible level of legal protection for the river

H. To monitor the status of the river and its species to gauge if its condition is
improving

An important component of the River Beane CaBA Flagship Chalk Stream
Catchment Restoration Project will be to work with the Catchment Partnership to
review the current status of the Catchment Plan, review the themes, objectives and
aims and develop this Catchment Strategy building on the work already undertaken
through this partnership. A separate ‘Flagship Chalk Stream Catchment Restoration
Project Scoping Document’ has been submitted to Defra in October 2022 (Appendix
2). This proposal was developed following a scoping workshop held in August 2022
(further detail in the Customer Engagement Section).

There are a number of environmental risks that are detailed in the Risk and Issues log
(Appendix 1). has been developed for both the operational catchment and at the

waterbody level which has been captured the available data on Catchment Data

Explorer and through consultation with a range of stakeholders including:

o EA
e Natural England (NE)
e Cafchment partnerships
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J Beane Catchment Partnership
. Herts and Middlesex Wildlife Trust (CaBA partnership hosts)
. River Beane Restoration Association (RBRA)

e Hertfordshire County Council and Hertfordshire Countryside Management
Service (Herts CMS)
e Locallandowners and farmers

The process has identified a list of risks and issues in each waterbody, and
collectively in the catchment as a whole, which this project and associated
projects/Business cases) will seek to address. These include:

e Abstraction

e Low flows

e River morphology

e Diffuse and point source pollution
e Water quality

e Land management pressures

¢ Climate change

e Loss of habitat and wildlife

e INNS

During AMP7 a WINEP investigation was carried out under driver WEDGW_INV into
increasing concentrations of nitrate in the Whitehall groundwater abstraction
source. The investigation was completed in March 2022, with recommendation to
implement a WFDGW_ND scheme for nitrate. See Appendix 3 for the AWL WINEP
WQ Investigation Completion Report HNL 2020 - 2022. This no deterioration scheme
will be incorporated as part of this Flagship Project to ensure an integrated
approach to implementing C&NBS that deliver multiple benefits, including for nitrate
mitigation in both groundwater and the chalk stream.

The statutory drivers are:

1) Water Industry Strategic Environmental Requirements (WISER)

See WISER cross-referencing Table 4 in section 7.4.3

2) The Drinking Water Directive

The standard for nitrate is (50mg/I NOs) and for pesticides is (0.1ug/l).

3) Water Framework Directive (WFD) / Water Industry National Environment
Programme (WINEP)

¢ Thames River Basin Management Plan
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The specific WINEP Drivers relevant to this scheme are:

e WFD_IMP_Flow (S+) = Actions to improve ecological status (surface water)

o WFDGW_ND (S) = Groundwater prevent deterioration action relating to water
resource or water quality

e NERC_IMP (S+) = Actions that contribute towards biodiversity duties,
requirements and priorities.

There are also a number of non-statutory drivers for investment:

e 25-Year Environment Plan.
o 25YEP_IMP (NS) = Water company actions contributing to meeting
25YEP goals.

e Defra’s Plan for Water: our integrated plan for delivering clean and plentiful
water - policy paper April 2023.

e Catchment Based Approach (CaBA) chalk stream strategy and
implementation plan.

e Government’s strategic priorities for Ofwat — Policy paper February 2022

e Drinking Water Inspectorate (DWI) - Guidance Note: Long-term planning for
the quality of drinking water supplies.

e AWOO031 Affinity Water Strategic Direction Statement.

e Blueprint for Water — Blueprint for PR24.

e Lea CaBA Partnership catchment plan.

e Hertfordshire and Middlesex Wildlife Trust (HMWT) State of Nature 2020 report
and associated targets.

e Hertfordshire County Council (HCC) Sustainable Hertfordshire Strategy.

Prior to the CaBA Chalk Stream Strategy being published in October 2021, Affinity
Water received a letter for Defra Minister, Rebecca Pow in June 2021, (See
Appendix 4) setting the expectation of water companies to be “a key partner at the
heart of the chalk stream restoration strategy”. As part of this expectation
companies Minister Pow stated, “I am now writing to ask you to work with the Chalk
Streams Restoration Group and commit to supporting one or two flagship projects in
your operational area”. Affinity Water formally responded in August 2021 (Appendix
5) nominating the River Beane catchment as lead organisation in developing a
catchment restoration plan and the River Chess, as a supporting partner to Thames
Water who are developing the corresponding catchment restoration plan.

315
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We stated in our response (Appendix 5):

Protecting and enhancing our nation’s water environment is a priority for the
government. One of the government’s key priorities for water companies for PR24 is
to maintain, restore, and enhance protected sites and priority habitats such as chalk
streams, as articulated in the letter from Minister Pow (Appendix 4). As such, Affinity
Water are required to invest through PR24 under the following regulatory / statutory
drivers which align with this Business case:

e WISER - requirements including, but not limited to:

o Must make sure that our activities will support achieving the water
body objectives set out in the 2022 river basin management plans.

o Mustinclude actions to improve water body status to ensure
‘moderate’ status as a minimum is achieved by 2030.

o Undertake catchment actions to reduce pollution reaching water
abstractions from surface waters or groundwater.

o Land management approaches designed to minimise pollution at
source instead of paying for measures to remove the same pollutants
downstream will be supported where this provides value to their
customers.

o Create, restore and enhance habitats.

o Work with stakeholders and catchment partnerships to explore
intfegrated solutions and to achieve multi-functional benefits at a
catchment scale.

For cross-referencing of WISER in relation to the ‘best value’ option for this Business
case please see the ‘Level of Confidence of Achieving the WINEP Outcomes’
section 7.4.3.

Water Framework Directive (WFD)
Restoring Good Ecological Status (GES) to chalk streams.
WINEP

The Environment Agency (EA) expects that the ‘best value’ option defined in this
business case takes account of the following wider environmental outcomes:

¢ Natural environment outcomes: Improvements to the natural environment, in
addition to those required by specific drivers, through the protection
restoration and enhancement of the environment, biodiversity, and habitats.



317

River Beane Flagship Scheme C&NBS

e Catchment resilience outcomes: Contributions to catchment flood and or
drought resilience, better surface and groundwater management, restoring
or increasing environmental capacity, and securing sustainable alternative
water resources.

¢ Net zero outcomes: Confributions to achieving a balance between the
amount of greenhouse gas (GHG) emissions put intfo, and the amount taken
out of, the atmosphere. The net embedded and operational GHG emissions
of actions should be taken account of.

e Access, amenity, and engagement outcomes: Contributions to improving
access to, amenity of, and engagement with the natural environment to
support customer and community wellbeing.

DWI Long-term Planning Guidance Expectation

Catchment management schemes to address both point source and diffuse
pollution should remain the first consideration of all source-to-tap risk assessments to
reduce risks prior to freatment and ultimately mitigate all significant risks fo public
health, wholesomeness and acceptability of water supplies.

There are many drivers to improve the overall quality of the river with solutions that
also support the wider community in terms of achieving net zero, and access and
amenity benefits.

This business case is 100% enhancement, and all costs are allocated to
enhancement expenditure.

We have extensive experience over multiple AMP / WINEP cycles in developing and
delivering river restoration and catchment management measures. Throughout
AMP7, we have number of research and pilot projects to support development of
our holistic approach to C&NBS being proposed as our best value option. Examples
of this include:

Revitalising Chalk Rivers (RCR) Programme - Natural Capital Evaluation of
Completed Schemes in the River Beane Catchment (2022)

In 2022, we commissioned Atkins to carry out a Natural Capital Assessment for five of
Affinity Water’s River Improvement Works (RIW) projects in the River Beane
catchment in Hertfordshire. This evaluation sought to quantify and (where possible
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and appropriate) value the ecosystem services benefits of our RIW projects
completed in AMP6 and AMP7. The purpose of the evaluation is to support our
WINEP options development and assessment submissions using evidence from
projects that have already been implemented on the ground. The evaluation has
helped us understand the wider ecosystem services value of their investments in RIW
to support business planning.

The evaluation was undertaken using data sources and assessment methods
recommended by the EA’s WINEP guidance and supplemented by other
recognised tools such as FARMSCOPER. GIS desk-top mapping, site survey
information, and site-specific data provided by Affinity Water were combined to
quantify changes in ecosystem services by comparing pre- and post-project land
cover and in-channel management. The 5 projects evaluated were all of differing
size and scale including a small weir removal, in-channel improvements and
construction of a large bypass channel.

The results, shown as an overview in Figure 2, have enabled us to benchmark the
range of potential RIW projects to be delivered within this scheme. This has helped us
ensure our benefits assessment for the programme of measures for each of the
feasible options are conservative and comparable with this assessment of a range
of completed projects.

Figure 2. Excerpt from Natural Capital evaluation report on completed RIW projects on the River Beane
highlighting the ecosystems services benefits in Present Value over 30 years
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Resilient Chalk Catchments (RCC) C&NBS for Water Resources - Catchment Assets
for Water Project

To support the development of C&NBS options for the Beane Catchment, we have
commissioned a partnership project with South-East Rivers Trust (SERT), Catchment
Assets for Water (CAfW). The primary aim of CAfW approach is to support the
valuation of the contribution of natural assets to water resources and resilient
catchments at both site and catchment scales. This includes the targeting of nature-
based solutions for water, and the tracking and reporting of change in the
conftribution of various assets to water-related ecosystem services.

The methodology was developed by SERT through the Interreg ProWater project for
which Affinity Water were an industry partner. The modelling and output mapping
here focuses on identifying the current contribution of habitats in the catchment to
the ecosystem service of water supply and quality but does not provide a volumetric
or monetary quantification. However, a volumetric quantification of the impact of
some measures is attempted in the land use change scenario modelling. The latter
approach allows the comparison between scenarios by changing habitat type or
condition indicating a reduction or increase in an asset’s value/score, and the
comparison of different areas within the catchment based on the current
value/score. It can be viewed at field and catchment scales. This allows the user to
assess potential interventions on a site, as well as understand their context in the
wider landscape.

An important benefit of catchment scale maps and this methodology is to identify
the potential role of each parcel of land in the wider context of the catchment. This
has an important role to play in supporting collaboration on a landscape scale,
helping to guide and inform scheme design beyond holding boundaries and
bringing scientific evidence to play in discussions.

To support this, the model has been developed as a collaboration between a range
of local stakeholders including EA, NE, Catchment Partnership hosts, Wildlife Trust,
HCC and other local catchment experts. The model outputs have produced a series
of ‘opportunity maps’ (see Figures 3 and 4), which identify target areas to ‘protect’
and ‘restore’ (hatched areas on the maps) where the greatest water resource
benefits can be derived. Table 2 below shows the priority ‘restore’ areas shown in
Figure 3 with the different habitats and their respective area (ha). These priority
areas, alongside the C&NBS options and modelled benefits using the INVEST model
developed by Stanford University, have been used to inform the costs and
development of the best value option.

This approach has a number of benefits:

¢ Methodology and approach have been aligned with the catchment options
for our water resource management plan

¢ Can be updated and refined to support an adaptive planning approach
and/or investigate and develop options for specific issue or need



320

River Beane Flagship Scheme C&NBS

Spatial prioritisation and targeting of C&NBS using scientific evidence and
local stakeholder input can support targeted investment to achieve the best
value outcomes

Taking a Natural Capital (NC) approach can help identify wider benefits and
support the investment case for implementation of C&NBS

All outputs of the modelling and mapping have been provided to all partners
to support co-creation and co-funding of projects as well as join up wider
initiatives (e.g., Herts Sustainability Strategy, Local Nature Recovery networks,
Biodiversity New Gain, Local Development Plans and Environmental Land
Management schemes)

Output NC maps can be used as tools for engagement with landowners, land
managers and farmers

Revisited throughout AMP8 with the priority areas refined and condition
assessments revisited once C&NBS measures have been implemented.



River Beane Flagship Scheme C&NBS

Figure 3. CAfW ‘profect’ NC map with priority areas highlighted for the Beane catchment
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Figure 4. CAfW ‘restore’ NC map with priority areas highlighted for the Beane catchment
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Table 2: Habitat types and associated area (ha) for CAfW ‘restore’ priority areas 1-5 with
potential C&NBS measures identified in Figure 4

RCC C&NBS for Water Quality
Natural Capital Evaluation of the EnTrade Cover Crop Scheme (2021)

To better understanding the wider benefits of winter cover cropping across a wide
range of ecosystem services, we undertook a pilot Natural Capital assessment for
our EnTrade cover cropping scheme for nitrate during the 2020-21 autumn/winter
period. The study focuses on 807 hectares of arable land across 62 fields south of the
town of Royston in North Hertfordshire and South Cambridgeshire. The purpose of this
work was to demonstrate how the wider ecosystem services benefits of cover
cropping can be quantified and monetised using a natural capital approach. The
results have been used to inform our PR24 WINEP C&NBS development and benefits
assessment. Analyses have been included for hypothetical arable reversion and one
year fallow schemes to enable cover cropping to be compared with alternative
catchment management interventions.

The assessment was undertaken using Atkins' rapid valuation tool, Natural Capital
Studio (NCS). The tool is aligned with latest best practice and industry guidance, and
uses a value transfer approach, adopting estimates from other sites as reported in
authoritative government datasets and scientific literature. Combined with GIS
mapping and site-specific data provided by Affinity Water, ecosystem services were
quantified to compare pre- and post-scheme land management scenarios. Twelve
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ecosystem services were identified as being most material to Affinity Water's
catchment management and wider company priorities, and these were “screened
in" for assessment.

The additional benefits estimated to be delivered by the Affinity Water Cover
Cropping scheme highlight the potential ecosystem services value of this catchment
management measure, if applied at scale.

Although the original objective of the Affinity Water cover crop scheme was to
reduce leaching of nitrate to groundwater, this natural capital assessment has
estimated broader benefits across a range of additional ecosystem services. In total,
this estimated added value is equivalent to £541,619 per year or £4,662,088 in
present value (PV) over 10 years. This equates to an estimated benefit of cover
cropping of £671 per hectare per year as shown in Figure 5.

The assessment identified that the largest estimated increase in monetised
ecosystem services value relates to climate regulation with notable improvements
also estimated for biodiversity (not valued in monetary terms). The climate regulation
benefit is considered significant due to reductions in carbon dioxide and nitrous
oxide emissions from land management activities, and enhanced storage and
sequestration of carbon. Notable increases in the value of other services were also
estimated such as water flow regulation, soil health (erosion), and air quality
regulation, as well as the primary objective of water quality regulation. Overall, the
assessment identified a £671 per hectare benefit compared to £109 per hectare
invested, an overall a 6:1 Natural Capital benefit ratio.

Figure 5. Excerpt from the Atkins’ Natural Capital studio results from the 2020/21 AWL cover
crop scheme showing the annual change in ecosystem services and fotal value per ha
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ADAS Nitrogen Release from Cover Crops (NiCCs) Field Trials

This research project co-funded by Affinity Water and Portsmouth Water has the
following objectives:

e To quantify the impact of contrasting cover crop mixes and destruction
techniques on over winter nitrate leaching, soil nitrogen supply (and hence
crop nitrogen fertiliser requirements) and performance of the following cash
crop. In particular to determine the:

o effect of contrasting cover crop species mixes on the quantity and
timing of nitrogen returned to the soll

o effect of contrasting cover crop destruction methods e.g. glyphosate
& minimum ftillage vs mechanical destruction & minimum fillage

e To determine the timing of nitrogen release from cover crops and potential
legacy (year 2) effects on nitrate leaching and crop performance

Two field frial sites (Hertfordshire and West Sussex) were selected and drilled with two
different cover crop mixes and one with no cover (weedy stubble). Nitrate leaching
concentrations were measured throughout the growing period. The fate of nitrogen
was then tracked post-cover crop destruction under different management regimes
and subsequent cash crops. This was used to determine the optimum management
regime to ensure highest nitrogen uptake and reduced leaching to water. The
outcomes of this project will be used to inform and most effectively incentivise future
cover crops to achieve the greatest water quality, environmental benefit and
effective uptake of nitrogen for more sustainable arable farming.



326

River Beane Flagship Scheme C&NBS

4 Partnering

We have undertaken extensive engagement with our customers to build a detailed
understanding of their priorities and reflected these in this business case. For more
detail on our customer engagement see AFW04 What Customers and Stakeholders
Want.

The insight and testing of our business plan with customers have been integral to its
development. The voice of the customer is used throughout the process to shape
and challenge the plan across its development and at each stage.

The triangulated customer insight has shaped and informed the overall strategy,
informing each business case and the solution options within them. The triangulated
customer valuations have populated the Service Measures Framework used to
prioritise investments.

The consultation and testing phases of engagement allowed us to ‘check-back’
with customers and stakeholders to ensure we had the right mix and balance and
test overall acceptability and affordability of the business plan. We have shared our
assured findings both across the business and publicly to ensure transparency.

Through our customer engagement activities for PR24, we are determining that our
customers are conscious of needing to protect the environment for the future, and
environmental projects are seen as having significant public and moral value.
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However, recent events have changed things, fo some extent, and it is now clear
that the cost of living and the war in Ukraine are starting to impact customers views
and priorities. Their concern over costs is, however, mixed; with some finding any
increase to a bill untenable; whilst others feeling that the small, planned increases
are negligible in comparison to other price increases.

When we asked our focus groups, what actions Affinity Water should prioritise to
protect the environment, the responses clearly favoured fixing leaks above all else.
Other research also supports this as being customers’ priority. Even so, there is
confinued support for environmental protection and improvements, but customers’
need clear proof as to why the investment is beneficial.

Meeting the statutory minimum is not considered to be enough, and most people
confinue to consider that Affinity Water should be going beyond. When we informed
customers of our plans for WINEP, they strongly approved of its existence. However, it
was felt to be the bare minimum and customers wanted Affinity Water to exceed
them. This view has been collaborated by a cross-company wilingness to pay study,
where environmental-based projects are accepted at higher bill increases than non-
environment linked projects.

“If the rivers and the environment, are part of what you do, which it is, because it's water, then
you have fo go above and beyond don't you, you can't just meet the expected level, and not
think about the future.” Domestic Customer

In general, we have found that most customers would be happy to pay a small
amount (circa £3 per year) to support going beyond statutory requirements.
Although this was strongly conditional on having proof that the money would be
spent on the WINEP projects and not shareholders’ dividends. There was an appetite
to go higher still, with some participants supportive of a larger increase of between
£5 and £10 a year if this meant that the process could be sped up. However, it was
acknowledged that a higher amount would be difficult for low-income households
to afford and that therefore, perhaps any increase above £3 should be voluntary.
Our non-household customers were the least wiling group to accept the £3 bill
increase, stating that Affinity Water should be funding these improvements by
investing their own profits. Participants agreed that any cost increase would need to
be communicated to customers, with an explanation of why there were doing it.

The four areas of priority sustainable reductions; river restoration and catchment and
nature-based solutions; working for the wider good; and going beyond statutory
minimums were discussed with customers. We found that there was little difference
between the options in terms of priority. All areas were considered important,
especially given a potential bill increase of only an extra £3 a year.

“I wouldn't mind personally but houses on my street may not be able to afford it and | don't think
they should be penalised because of it. That's why [ think that there should be some sort of
donation thing where people can donate if they want.” Domestic customer
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Restoring rivers to a more natural state was the most popular by a small margin,
especially with our younger respondents as they considerd it would have a positive
impact on wildlife for the future. Some people considerd that correcting past
mistakes would be too costly, whereas others were happy to pay more to preserve
the environment for future generations. Our “Wider Good” programmes such as
education and working with farmers were only slightly less popular, especially those
with a focus on education. Our panel members wanted to see Affinity Water
working with other companies to keep waterways clear and clean; managing flood
risk; as well as working with governments on regulations. They expect to see us
educating people on what actions can be taken, through visits to schools and
community groups, and through the use of social media and advertising. Reducing
river abstraction and going beyond the government minimums both came a close
third in the feedback.

The general consensus of opinion was that core activities are important, but that
there should be room to help the wider community too. Cleaning up rivers was
regarded highly as this showed Affinity Water wanted to be a pillar to the
community.

The idea of restoring rivers to a more natural state is a popular one, and there is
some appetite to pay for this wider benefit as it links to customers wanting to do the
right thing for the environment.

The solutions themselves were seen as being beneficial, not just for water quality, but
also for consumer lifestyle. Future customers were especially keen on nature-based
solutions for the positive impact they would have on vegetation and local wildlife.
However, concerns were raised about the implementation costs of the nature-
based solutions, particularly by those in vulnerable circumstances. With the
backdrop of the cost-of-living pressures, participants wanted to know how Affinity
Water would be spending the money and some thought that correcting past
mistakes sounded like it would be especially costly. However, others were willing pay
more, thinking about the work that needed to be done now to preserve the
environment for their grandchildren and beyond.

It has been well received by customers that biodiversity and improving river flows will
be a priority for Affinity Water, as it shows that Affinity Water are doing more than just
offering the required services. During our preferences research, customers
repeatedly chose environmental options that not only achieved the statutory
minimum in terms of reducing abstraction, but also has additional benefits from
catchments under-going ecological and biodiversity improvements. Customers
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have also shown support for increasing biodiversity and improving the environment
when building large infrastructure schemes.

Our household customers valued the following biodiversity projects most highly:
specialist habitats created for wildlife at £3.87 annually; new wetland areas at £3.24
annually; and space provided for sustainable agriculture at £2.61 annually. The
households’ average valuation of any project addition was considerably higher in
the environmental area (£3.05), than either the economic area (£1.19) or the social
area (£1.16).

Our research has shown that there is a strong overall level of support for
environmental improvements, whether this is for sustainability reductions; river
restoration, catchment and nature-based solutions, biodiversity improvements or
combinations of the above.

As such, there is clear support for our proposed, preferred, option that firstly meets
the statutory requirements; and then goes beyond where it makes economic sense
to do so and where the impacts on our customers’ bills is reasonable. Our other
options are also supported by customers as they essentially deliver benefits in the
same areas, albeit to different levels. We have designed the preferred option to
ensure that we have a suitable balance between customers’ wish to have
manageable bills against their desire to improve the environment beyond statutory
requirements, where it is justifiable to do so.

We have carried out a wider process of stakeholder consultation with River groups
and catchment partnership hosts across the Lee operational catchment. Feedback
has included:

'Asks’ for plans — just fo engage as much as possible fo ensure the wider public understands the issues
and their role in the issues and how to make improvements. As you would expect, funding is always
going fo be a restricting factor for the partnership and financial support would be gratefully received
and would allow much greater planning and impact rather than the annual wait to be informed
whether we have any funds. We would like to see the design and delivery of projects by yourselves
continue as this has been a key way to get improvements completed.

I Lvion Lea Catchment Partnership host (Groundworks)

As part of the focused development of the Flagship Chalk Stream Catchment
Restoration Project Scoping Report (Appendix 2) submitted to Defra in October
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2022, an initial Scoping Workshop for the Flagship Project was held at Affinity Water’s
head office in August 2022. This workshop included local stakeholders, customers,
and landowners as well as representatives from the Environment Agency (EA),
Hertfordshire and Middlesex Wildlife Trust (HMWT), Natural England (NE), Hertfordshire
County Council (HCC), and the River Beane Restoration Association (RBRA). As part
of the workshop, aftendees were placed into groups and asked to highlight their
most desired outcomes for the Flagship project within the Beane catchment and
select their top three. The results for each group are shown in Figure 6 and have
been used to develop the best value option:

Figure é: Results of each group from the first CaBA Flagship Chalk Stream Restoration project meeting

WINEP Stage 2 - Collaboratively identifying risks and issues

To further support the development of the proposed solutions for the risks and issues
included in this Business case, we have undertaken a detailed review of risks and
issues for the River Beane. We have taken a collaborative approach to define the
PR24 WINEP scope and develop the feasible options and ultimately determine the
best value option. As part of this process, carried out between May and August
2022, we have completed the following activities:

e Early engagement with the EA and Natural England (workshops at area level)
and follow up meetings meetings/correspondence with Driver leads).
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e Reviewed, discussed and incorporated Natural England’s Nature Recovery
List for our region.

¢ Detailed review of Catchment Data Explorer, CaBA Catchment Plans, River
Group meetings, stakeholder workshops and meetings alongside discussions
with neighbouring water companies.

e Engagement and discussions with the Chalk Stream Steering Group and
Defra Flagship Projects Programme Board.

e Documented allrisks and issues register (Appendix 1) and the Flagship Chalk
Stream Catchment Restoration Project Scoping Report (Appendix 2) collated
through this process and used to develop the proposed solution described in
this Business case.

WINEP Stage 3 - Proposing solutions

As part of the development of our proposed solutions to contribute to addressing
the risks and issues described in this Business case, we have undertaken the following
engagement and drawn on experience through our AMP7 WINEP programme
delivery to explore options around developing, co-designing, and co-delivering
schemes which have formed the basis of the feasible options.

We confinue to work with a wide range of stakeholders to develop joint solutions.
We described the many pilots and research projects that we are currently working
on in the areas in a previous section. Through the Revitalising Chalk Rivers partnership
with the EA, we are engaging with Catchment Partnership hosts, RBRA, Hertfordshire
County Council's Countryside Management Service, and other partners. This has
been an ongoing process throughout AMPé and AMP7, but additional workshops
have been coordinated during the WINEP options development phase with these
stakeholders to identify co-funding / co-creation/co-delivery opportunities for river
restoration and wider C&NBS.

In addition, we also have a strategic partnership with Herts and Middlesex Wildlife
Trust (HMWT) for which quarterly meetings identify opportunities and ensure that
delivery of our schemes support delivery of the wider Catchment Plan for the Beane
catchment.

Affinity Water and Environment Agency Revitalising Chalk Rivers Prioritisation
Methodology

As the competent authority for the Water Framework Directive the Environment
Agency will act in an advisory role for proposed river improvement works actions
delivered through the best value option. The Environment Agency role will be to
advise Affinity Water on whether a proposed project is expected to contribute to
improving the ecological status of the waterbody or improve resilience.
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The prioritisation is designed to help the Environment Agency to advise Affinity Water
on whether projects are suitable to meet the ecological objectives of the river
restoration programme. It is expected that other factors will also be considered by
Affinity Water when deciding which projects to progress, for example funding,
requirements of local groups and feasibility.

A river walkover will be undertaken with both Environment Agency and Affinity
Water present. This walkover will be an opportunity to identify reach by reach
unconstrained river restoration actions. These actions will then be scored for their
environmental benefit and feasibility (as defined below). These scores will then be
used to prioritise the river restoration actions (projects) identified from the walkover.

Environmental Benefit

e Use technical expertise to rank actions based on their predicted benefit to
ecology.

e Ecology = biological elements as assessed under the Water Framework
Directive (fish, invertebrates, plants).

e Feasibility of actions should not be considered (this will be assessed separately
as defined below).

¢ One way of judging benefit is to assess the current impact of modifications on
ecology and the degree to which these will be rectified by the proposed
action.

e The assessment will be on a scale of 1-10 (decimals are allowed where
necessary to differentiate between actions).

e Whilst directly comparable benefit scores between catchments would be
nice to have, it is not vital.

e The objective is a prioritised list for each catchment to form a work
programme for Affinity Water.

Feasibility

e Score of 1 = project very unlikely to be feasible, leave these off the work
programme.

e Score of 2 = project may be feasible. Some significant difficulties anticipated
but the project is worth pursuing.

e Score of 3 = project likely to be feasible.

Wider Stakeholders/partners

In addition to the prioritisation methodology above, we are also engaging with
wider partners through the following:

¢ EA and Natural England through Stage 2 Risks and Issues workshops held in
June 2022

e Catchment partnership hosts and other key stakeholders through risks and
issues review (stage 2)

e  AMP4/7 Revitalising Chalk Rivers programme delivered in partnership with the
EA and catchment partnership hosts (HMWT)
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e Discussions with the Beane Catchment Partnership on potential co-design,
co-funded and co-delivered projects that could be implemented in AMPS8.

o Stakeholder consultation with River groups and catchment partnership hosts
during Stage 3 (Proposing solutions). Feedback has included:

Key ‘asks’ from the Lea (Beane) Catchment Partnership:

- Aspart of the development of the CaBA flagship project Catchment Strategy it is important to noft
forget the existing Catchment Plan and this should be reviewed and revisited as part of this work

- We have recently undertaken a water vole reintroduction to the River Beane and it will be
important to protect existing habitat and create new habitat to enable the water vole population
fo thrive

- Werequest that the regular RCR meetings are re-established with the EA, Affinity Water and HMWT
going forward to avoid duplication and ensure everyone is aware of what EA partner are doing in
the cafchment.

Tim Hill and Sarah Perry (HMWT), Lea (Beane) Catchment Partnership host

The Environment Agency Hertfordshire and North London team for which the River
Beane catchment is located within are developing a Water Environment Vision 2100.
As part of this they are currently developing a supporting Beane Catchment Vision
document through the Lee2100 core team. The ‘vision’ states:

All rivers, groundwater, aquatic ecosystems and wetlands are restored and
protected.

e All WFD rivers and groundwater bodies support Water Framework Directive
good ecological status / potential.

e Aquatic ecosystems (including wetlands) are resilient to extreme weather
conditions, including high and low flows, and the impacts of climate
change

¢ in-channel, marginal and riparian habitats are restored and
defragmented.

¢ Communities and stakeholders are engaged in restoring the water
environment and become more self-aware of their individual impacts as a
result.

Through the development of the Catchment Strategy for the Beane under this
Flagship project alignment will be made between the Water Environment Vision
2100, alongside the current Catchment Plan developed through the Lea Catchment
Partnership.
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In 2020, HMWT published the Hertfordshire State of Nature Report which brings
together the story of Hertfordshire's wildlife over the past 50 years. The report
assesses over 7,500 different species and how their numbers have changed
between 1970 and 2020. The results are based on over 2.8 million species records
held by the Hertfordshire Environmental Records Centre.

The report looks at both habitats — such as woodlands, grasslands and wetlands —
and species to give a clear picture as to how the country’s wildlife has changed
over the last 50 years. This highlights what has been lost over the last 50 years and just
how many species are now threatened with extinction in Hertfordshire. It concludes
that to halt and reverse the decline, it is important to act now and focus on
reinstating conservation management of existing habitats as well as creating and
connecting habitats across the county. It also highlights that partnership working will
be the key to achieving this. Through this Flagship project we will work in partnership
with HMWT to support the target of 30% of land in that can support spatial
connectivity of species.

In July 2022, Herts and Middlesex Wildlife Trust released 138 water voles at Woodhalll
Estate in the Beane catchment with support from the RBRA. Loss of quality wetland
habitat and predation by invasive non-native species has caused water vole
populations to decline significantly over the last 50 years with the last recorded
population in the River Beane catchment in 2000. The Woodhall Estate was chosen
as a release site due to their commitment to conservation and overall river habitat
suitability. Continued engagement with HMWT is important to track the success of
the reintfroduction and to ensure future projects in the Beane compliments and
monitors any additional benefits to water voles.

Thames Water are running a catchment fund in parts of the Lee operational
catchment in AMP7, including the River Beane catchment. The fund is aimed at
assisting farmers to reduce diffuse pollution which can affect their water abstractions
from the River Lee in north London. Farmers can apply for up to £10,000 for options
such as cover crops, under sowing maize and buffer strips next to water courses. We
will work in partnership with Thames Water to co-design, fund and deliver
improvement grants for the Beane catchment.
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We fund a Farm Cluster Group in the Beane catchment which is facilitated by the
Farming and Wildlife Advisory Group (FWAG East) which includes over 20 farmers
and landowners in the catchment. It is hoped that the flagship restoration project
can utilise funding through the developing Environmental Land Management
scheme (ELMS) to deliver some of the improvements needed. Funding for
improvements to soil health on farmed land and landscape recovery will be
explored. Once further details are released on ELMs it will be incorporated into the
long-term plan for the River Beane catchment.

Affinity Water alongside Anglian Water and a number of companies within the
agricultural supply chain including Nestlé Purina and Cargill are co-funding C&NBS
measures in the Upper Lee operational catchment, including the Beane catchment,
with a focus on regenerative agriculture measures to deliver a range of ecosystem
services including: soil health, biodiversity, carbon and water quality. We are working
with 3Keel and the investment partners to further develop the scheme for future
years.
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5 Strategy Development

All of our enhancement cases have been developed as part of our integrated
investment portfolio that takes the first steps of our Long Term Delivery Strategy and
achieving our ambitions as laid out in AFW03 Strategic Direction Statement.

We are confident that our proposed WINEP programme for PR24 represents no
regrets investments, when considering the optimal pathway to meet our statutory
obligations. Our LTDS builds upon our ambitions as set out in our Strategic Direction
Statement, within which our stakeholder-informed strategic focuses and targets
relating to “leaving the environment in a sustainable and measurably improved
state” and to “work with our communities to create value for the local economy
and society” are aligned with efficient delivery of statutory obligations under WINEP.

As part of our wider pathway development and scenario testing work for the LTDS,
we have mapped out our statutory obligations across WINEP drivers out to 2050 and
have created an initial core pathway of phased investments, that balances efficient
costs and affordability with the material uncertainties we face. Thinking on this
longer-term planning horizon has been a key in the formation of our PR24 WINEP. For
example, we forecast that Water Framework Directive driven investments will
account for up to 80% of WINEP driven investments over the 25-year period, in large
part due to our Sustainability Reductions to protect chalk streams in our region. In
recognition of this high potential cost burden on our future customers, our PR24
WINEP includes significantly increased levels of investigation to better understand
the relationship between levels of abstraction reductions we undertake, and the
benefits realised in the targeted waterbodies. In addition to this we are significantly
increasing our investment in catchment and nature-based solutions to support our
future abstraction reductions and maximise the wider environmental benefits and
support the WINEP and 25-Year Environment Plan. In doing so, we aim to ensure our
long-term investment pathway represents the best possible value for the
environment and our customers, reflecting this in both our WRMP and LTDS
pathways.

We are also committed to achieving our net zero targets, including meeting the
Water UK 2030 net zero operational carbon target.

The achievement of these objectives is supported by best value option in this
Business case.

This Business case is aligned with the Catchment Options development as set out in
our draft Water Resources Management Plan and will inform the development of
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our Beane Catchment Strategy which will be developed through the CaBA strategy
implementation plan in 2023. C&NBS will be prioritised in areas of the catchment
identified as priorities within our CAfW modelling and catchment monitoring
programme. This will align with existing catchment plans for the catchment
partnership and SWC plan for the River Chess Flagship project.

This project is no regrets due to its adaptive, evidence-based approach. Delivery
and implementation of this project are adaptive and can change to address risks,
challenges and opportunities that arise during AMP8. The best value option does not
set out specific C&NBS schemes in specific locations. It identifies priority areas for the
targeting of C&NBS and river improvement works projects, and priority areas agreed
with the EA which can be adaptive based upon any constraints during the options
appraisals. The project will also be underpinned by a monitoring plan and
programme to establish baseline data to determine the need and scope of
interventions. Continued monitoring throughout AMP8 and beyond identify risks and
issues through this adaptive planning approach to ensure the greatest benefit and
outcomes for the investment in C&NBS. The scheme can adapt to:

e Outcomes of the Catchment Plan development and findings of the full fluvial
and ecological survey.

e Specific water quality challenges as they occur or change during the AMP
and other new or emerging issues.

e Allow for co-creation / co-funding of measures and align with other
opportunities identified with wider partners/stakeholders (e.g., Wastewater
company schemes, Local Nature Recovery Strategy, Landscape Recovery
Schemes, Nature Recovery Networks.

e Challenges with landowner / stakeholder buy-in to specific C&NBS schemes
and allows flexibility in the type, scale and location of where measures are
deployed.

o Specific C&NBS measures can be prioritised to support wider environmental
targets and objectives, net zero and / or Biodiversity Net Gain priorities e.g.,
offsetting.

e Types of measures implemented can adapt and evolve based on future
scientific evidence.

e Confinual monitoring and NC evaluations of delivered C&NBS (current and
future) will enable continual refinement of this project to ensure the greatest
outcomes achieved.

e C&NBS measures within the best value option can be delivered in-house,
through framework partners or through funding and technical support to
external partners including catchment partnerships and river groups.
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6 Optioneering

We have consistently proposed best value solutions using rigorous optioneering. For
more detail on our approach is provided within AFW08 Our Investment Development
Process.

We have followed a structured process to identify a wide range of potential options,
the unconstrained list. We have then assessed these options against a
comprehensive set of criteria, based upon the WINEP coarse screening criteria and
Ofwat’'s requirements, to develop a shorter, constrained list. Details of the criteria
and the options evaluation assessment are included in Appendix é — Option
Evaluation Beane Flagship Project v1.0.

We have then assessed these further, with additional information; by developing
hybrid solutions that take the best actions from others; and checking for technical
feasibility, to produce our feasible list. The feasible list is then used for a much more
detailed assessment, including economic assessment to select our best value option.

Our options include a combination of land management focused C&NBS referred to
as Resilient Chalk Catchments (RCC) and a river restoration / river improvement
works options referred to as Revitalising Chalk Rivers (RCR). For the RCR options we
have defined the options intfo a series of ‘small’ and ‘large’ projects. A small project
(as defined in our unit cost model), is one that does not require hydraulic (flood risk)
modelling and therefore involves more minor works. A large project, equivalent to
two project units (as defined in our unit cost model), would require significant work
on existing river channel or creation of a new channel, for example to bypass a
structure allowing fish fo migrate up and downstream. It is assumed that a large
project would require flood modelling to inform project design. Examples of both
RCC and RCR C&NBS options are described for the best value option, with further
examples of AMPé and AMP7 river improvement works can be observed in
Appendix 7 AWL River Restoration Project Examples AMP4-AMP7

Unconstrained options documented in Table 3 that are chosen to either ‘Proceed’
or ‘Clarify’ are then included in our constrained list with additional screening using
Options Evaluation spreadsheet. Options that are ‘Rejected’ due to not meeting
Statutory and Non-Statutory requirements do not proceed beyond the
unconstrained list below.

Our unconstrained list of options are:
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Table 3 — Unconstrained options list

Proceed (P) Commentary
Option Description / Reject (R) on Rejected

/ Clarify (C) Options

339

Do nothing option. Focus solely on agreed
sustainability reductions

Does not meet S
and NS
requirements

Catchment management awareness and
engagement. No implementation of C&NBS,
focus on stakeholder engagement, awareness
raising of issues, newsletters, low level funding
support for external partner projects.

Does not meet S
and NS
requirements

Revitalising Chalk Rivers (RCR) option 1 -
Standard (1 small and 1 large project)

Does not meet
NS requirements

Revitalising Chalk Rivers (RCR) option 2 -
Enhanced (2 small projects and 2 large projects)

Does not meet
NS requirements

Revitalising Chalk Rivers (RCR) option 3 -
Enhanced + (delivering 3 small and 3 large
projects)

See Options
Evaluation
spreadsheet

Beane flagship project C&NBS opfion A
(Awareness, advice and partnership support)

Does not meet S
and NS
requirements

Beane flagship project C&NBS opftion B (Spatial
targeting plus wider landscape measures
upstream of River restoration (RCR) schemes
and no partnership funding). This option also
includes a nitrate reduction scheme for
Whitehall pumping station following the WINEP
investigation completed in AMP7.

Does not meet S
and NS
requirements

Beane flagship project C&NBS option C (Spatial
targeting plus wider landscape measures
upstream of River restoration (RCR) schemes
and partnership support). This option also
includes a nitrate reduction scheme for
Whitehall pumping station following the WINEP
investigation completed in AMP7.

Does not meet S
and NS
requirements

Beane flagship project C&NBS option D (Whole
catchment and partnership support). This option
also includes a nifrate reduction scheme for
Whitehall pumping station following the WINEP
investigation completed in AMP7.

See Options
Evaluation
spreadsheet
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Revitalising Chalk Rivers (RCR) option 1 -
Standard (1 small and 1 large project) and
Beane flagship project C&NBS opfion A
(Awareness, advice and partnership support)

Does not meet
NS requirements

Revitalising Chalk Rivers (RCR) option 1 -
Standard (1 small and 1 large project) and
Beane flagship project C&NBS opftion B (Spatial
targeting plus wider landscape measures
upstream of River restoration (RCR) schemes
and no partnership funding). This option also
includes a nitrate reduction scheme for
Whitehall pumping station following the WINEP
investigation completed in AMP7.

See Options
Evaluation
spreadsheet

Revitalising Chalk Rivers (RCR) opfion 1 -
Standard (1 small and 1 large project) and
Beane flagship project C&NBS option C (Spatial
targeting plus wider landscape measures
upstream of River restoration (RCR) schemes
and partnership support)

See Options
Evaluation
spreadsheet

Revitalising Chalk Rivers (RCR) option 1 -
Standard (1 small and 1 large project) and
Beane flagship project C&NBS option D (Whole
catchment and partnership support). This opfion
also includes a nifrate reduction scheme for
Whitehall pumping station following the WINEP
investigation completed in AMP7.

See Options
Evaluation
spreadsheet

Revitalising Chalk Rivers (RCR) option 2 -
Enhanced (2 small projects and 2 large projects)
and Beane flagship project C&NBS option A
(Awareness, advice and partnership support)

Does not meet
NS requirements

Revitalising Chalk Rivers (RCR) option 2 -
Enhanced (2 small projects and 2 large projects)
and Beane flagship project C&NBS opfion B
(Spatial targeting plus wider landscape
measures upstream of River restoration (RCR)
schemes and no partnership funding). This
option also includes a nitrate reduction scheme
for Whitehall pumping station following the
WINEP investigation completed in AMP7.

See Options
Evaluation
spreadsheet

Revitalising Chalk Rivers (RCR) option 2 -
Enhanced (2 small projects and 2 large projects)
and Beane flagship project C&NBS option C
(Spatial targeting plus wider landscape
measures upstream of River restoration (RCR)
schemes and partnership support). This option
also includes a nitrate reduction scheme for

See Options
Evaluation
spreadsheet
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Whitehall pumping station following the WINEP
investigation completed in AMP7.

Revitalising Chalk Rivers (RCR) option 2 -
Enhanced (2 small projects and 2 large projects)
and Beane flagship project C&NBS option D
(Whole catchment and partnership support).
This option also includes a nitrate reduction
scheme for Whitehall pumping station following
the WINEP investigation completed in AMP7.

See Options
Evaluation
spreadsheet

Revitalising Chalk Rivers (RCR) option 3 -
Enhanced + (delivering 3 small and 3 large
projects) and Beane flagship project C&NBS
option A (Awareness, advice and partnership
support). This option also includes a nifrate
reduction scheme for Whitehall pumping station
following the WINEP investigation completed in
AMP7.

See Options
Evaluation
spreadsheet

Revitalising Chalk Rivers (RCR) option 3 -
Enhanced + (delivering 3 small and 3 large
projects) and Beane flagship project C&NBS
option B (Spatial targeting plus wider landscape
measures upstream of River restoration (RCR)
schemes and no partnership funding). This
opfion also includes a nitrate reduction scheme
for Whitehall pumping station following the
WINEP investigation completed in AMP7.

See Options
Evaluation
spreadsheet

20

Revitalising Chalk Rivers (RCR) option 3 -
Enhanced + (delivering 3 small and 3 large
projects) and Beane flagship project C&NBS
option C (Spatial targeting plus wider landscape
measures upstream of River restoration (RCR)
schemes and partnership support). This option
also includes a nitrate reduction scheme for
Whitehall pumping station following the WINEP
investigation completed in AMP7.

See Options
Evaluation
spreadsheet

21

Revitalising Chalk Rivers (RCR) option 3 -
Enhanced + (delivering 3 small and 3 large
projects) and Beane flagship project C&NBS
option D (Whole catchment and partnership
support). This option also includes a nitrate
reduction scheme for Whitehall pumping station
following the WINEP investigation completed in
AMP7.

See Options
Evaluation
spreadsheet
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Twelve options have been selected from the original 21. The results of the
optioneering as defined using the WINEP coarse screening criteria utilising our
Options Evaluation spreadsheet (Appendix 6) is presented below to show how the
options meeting the statutory obligations and/or non-statutory requirements or nof,
and other feasibility, deliverability criteria.

Table 4. Coarse screening criteria and assessment summary for constrained options

Expected to Contribute to Technically Deliverability
meet the WINEP feasible
statutory wider
obligation(s) @ environmental

or meet non- outcomes
statutory
requirements

Revitalising Chalk Rivers (RCR)
opftion 3 - Enhanced + (delivering
3 small and 3 large projects)

Beane flagship project C&NBS
option D (Whole catchment and
partnership support)

Revitalising Chalk Rivers (RCR)
opftion 1 - Standard (1 small and 1
large project) and Beane
flagship project C&NBS option B
(Spatial targeting plus wider
landscape measures upstream of
River restoration (RCR) schemes
and no partnership funding)

Revitalising Chalk Rivers (RCR)
opftion 1 - Standard (1 small and 1
large project ) and Beane
flagship project C&NBS option C
(Spatial targeting plus wider
landscape measures upstream of
River restoration (RCR) schemes
and partnership support)

Revitalising Chalk Rivers (RCR)
opftion 1 - Standard (1 small and 1
large project) and Beane
flagship project C&NBS option D
(Whole catchment and
partnership support)

Revitalising Chalk Rivers (RCR)
opftion 2 - Enhanced (2 small
projects and 2 large projects)
and Beane flagship project
C&NBS option B (Spatial targeting
plus wider landscape measures
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upstream of River restoration
(RCR) schemes and no
partnership funding)

Revitalising Chalk Rivers (RCR)
option 2 - Enhanced (2 small
projects and 2 large projects)
and Beane flagship project
C&NBS option C (Spatial
targeting plus wider landscape
measures upstream of River
restoration (RCR) schemes and
partnership support)

Revitalising Chalk Rivers (RCR)
opftion 2 - Enhanced (2 small
projects and 2 large projects)
and Beane flagship project
C&NBS option D (Whole
catchment and partnership
support)

Revitalising Chalk Rivers (RCR)
opftion 3 - Enhanced + (delivering
3 small and 3 large projects) and
Beane flagship project C&NBS
option A (Awareness, advice and
partnership support)

Revitalising Chalk Rivers (RCR)
opftion 3 - Enhanced + (delivering
3 small and 3 large projects) and
Beane flagship project C&NBS
opftion B (Spatial targeting plus
wider landscape measures
upstream of River restoration
(RCR) schemes and no
partnership funding)

Revitalising Chalk Rivers (RCR)
opftion 3 - Enhanced + (delivering
3 small and 3 large projects) and
Beane flagship project C&NBS
opftion C (Spatial targeting plus
wider landscape measures
upstream of River restoration
(RCR) schemes and partnership
support)

Revitalising Chalk Rivers (RCR)
opftion 3 - Enhanced + (delivering
3 small and 3 large projects on
each river) and Beane flagship
project C&NBS option D (Whole
catchment and partnership
support)

The coarse screening as part of our wider screening criteria has been used to select
the feasible options. These meet the statutory requirements and are technically
feasible and can be delivered. They also score highly in the other criteria.
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Our final set of three feasible options are:

1. Revitalising Chalk Rivers (RCR) option 1 - Standard (1 small and 1 large
project) and Beane flagship project C&NBS option C (Spatial targeting plus
wider landscape measures upstream of River restoration (RCR) schemes and
partnership support)

2. Revitalising Chalk Rivers (RCR) option 2 - Enhanced (2 small projects and 2
large projects) and Beane flagship project C&NBS option C (Spatial targeting
plus wider landscape measures upstream of River restoration (RCR) schemes
and partnership support)

3. Revitalising Chalk Rivers (RCR) option 3 — Enhanced + (delivering 3 small and 3
large projects) and Beane flagship project C&NBS option C (Spatial targeting
plus wider landscape measures upstream of River restoration (RCR) schemes
and partnership support)

Do nothing option. Do not proceed with the flagship chalk stream catchment
restoration project on the River Beane.

Revitalising Chalk Rivers (RCR) option 2 - Enhanced (iwo small projects and two
large projects) and Resilient Chalk Catchments RCC C&NBS option C (Spatial
targeting plus wider landscape measures upstream of River restoration (RCR)
schemes and partnership support fund to external stakeholders)

The best value option seeks to deliver a holistic programme of prioritised and
spatially targeted C&NBS which addresses the risks and issues documented in the
Stage 2 WINEP risks and issues engagement process. The proposed option includes:

RCR - The best value option has been developed building on our extensive
experience of delivering river improvement works in chalk stream catchments in
AMP6 and AMP7. We have an experienced in-house tfeam who lead on the RCR
programme and an established Framework of contractors to deliver the design and
construction elements of the projects. The experience will enable us to deliver the
ambition of the best value option efficiently and to manage the associated costs.

A small project (as defined in our unit cost model), is one that does not require
hydraulic (flood risk) modelling and therefore involves more minor works. Examples of
a small project could include:

e Tree works to allow more light into the river channel
e encouraging the development of new habitat through growth of
macrophytes (plants)
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e Fencing along the riverbank to prevent livestock or horses from damaging the
riverbanks and channel, thus reducing sediment input and allowing
vegetation to establish along the river margins and in the channel.

¢ Plantfing of native aquatic macrophytes where these are absent and unlikely
to colonise naturally.

A large project would require significant work on existing river channel or creation of
a new channel, for example to bypass a structure allowing fish to migrate up and
downstream. It is assumed that a large project would require flood modelling to
inform project design. Examples of a large project could include:

e Removal of a weir or structure and regrading of river channel up and
downstream,

e Creating chalk stream habitat.

e Bypassing of a weir or structure to allow fish passage and help establish
typical chalk stream features.

e Restoring the river channel to its original location in the flood plain/valley
bottom.

RCC - the best value option includes, but is not limited to, the following actions:

e Protect and restore natural assets in the operational catchments identified
through the Catchment Assets for Water project detailed above to improve
water resource and chalk stream resilience in this operational catchment.

¢ Undertake detailed catchment monitoring including river water quality
sampling, sediment sampling and fingerprinting, eDNA analysis (as required)

e Understand the sources and pathways for urban diffuse and point source
pollution including:

o Wastewater misconnections
o Urban/road run-off

¢ Manage, reduce, and where possible eradicate INNS from the catchment.

e Work in partnership with the River Beane Farm Cluster and wider land
managers to mitigate the impacts of agricultural and amenity diffuse and
point source pollution risks and issues in the catchment.

e Work in partnership with the RBRA and Natural History Museum Riverfly
monitoring partnership to identify issues impacting on aquatic ecology and
implement C&NBS to mitigate the impacts.

e Implement appropriate C&NBS measures upstream of river improvement
works under the RCR to ensure greater resilience of those schemes and
maximise environmental benefits through a holistic catchment management
approach.

e Deliver multiple benefits for water quality, resources, climate change
regulation and biodiversity.

A range of C&NBS will be delivered through the best value option, including, but not
limited to:
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e Urban and rural Sustainable Urban Drainage (SUDS)

o Cover crops

o Herballeys

e Resurfacing of farm gateways

e Arable reversion

e Chalk grassland restoration

e Tree/woodland planting

e Regenerative agriculture measures such as reduced/no fillage

Total cost (FY2022/23 cost base) - not including partnership co-funding phased
across AMP8 and AMP9 as per the WINEP =

AMP8 totex costs (Em) £2.648m

AMP9 costs (Em) £2.655m

Revitalising Chalk Rivers (RCR) option 2 - Enhanced (two small projects and two
large projects) and RCC C&NBS option B (Spatial targeting plus wider landscape
measures upstream of River restoration (RCR) schemes and no partnership funding to
wider stakeholders)

Total cost (FY2022/23 cost base) - not including partnership co-funding =

AMP8 totex costs (Em) £2.166m

The least cost option is similar in scope to the best value option but proposes a
reduced programme of land management C&NBS measures that are only targeted
to enhance water resources for groundwater (CAfW) and not targeted upstream of
RCR projects to deliver multiple benefits and wider environmental outcomes.

Revitalising Chalk Rivers (RCR) option 2 - Enhanced (between 1 and 3 small projects
and 1 and 3 large projects on each river) and C&NBS option D (Whole catchment
and partnership support)

Total cost (FY2022/23 cost base) - not including partnership co-funding =

AMP8 totex costs (Em) £4.217m

Alternative option is similar in scope to the best value option for river improvement
works (RCR) but proposes a significant increase in the scale of developing a
programme of land management C&NBS without spatial targeting with measures
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being funded and implemented across the whole operational catchment. This
option will prioritise the risks and issues identified in the Stage 2 WINEP risks and issues
engagement process, but also contribute to achieving wider environmental
outcomes to meet the 25-Year Environment Plan.

The best value option has a high-level of confidence in the achieving the WINEP
outcomes and supports the aims and ambition of the CaBA Chalk Stream
Catchment Restoration Strategy. This option also meets the Water Industry Strategic
Environmental Requirements (WISER) as detailed in Table 6 below. It demonstrates a
significant increase in ambition compared to AMP7, whilst using a range of
techniques to balance cost versus wider environmental benefits to ensure the
maximum benefit from targeted investment to support meeting the WINEP wider
environment outcomes. It addresses the risks and issues identified in Stage 2 of the
WINEP development process and accounts for the requirements of the Beane
catchment stakeholders documented in the Scoping Workshop held in August 2022.
It also builds on the extensive river restoration and catchment management
experience developed by Affinity Water during AMP6 and AMP7 NEP / WINEP
programmes, including lessons-learned such as joining up river restoration schemes
with wider upstream C&NBS measures to provide greater resilience and
environmental benefits.

The least cost feasible option has a medium level of confidence in the achieving the
WINEP wider environmental outcomes. This option meets the Water Industry Strategic
Environmental Requirements (WISER). It seeks to address the risks and issues identified
in Stage 2 of the WINEP development process, builds on the extensive river
restoration experience developed by Affinity Water during AMPé and AMP7 NEP /
WINEP programmes. However, this option will not fully realise the aims and ambition
of the CaBA Chalk Stream Catchment Restoration Strategy and does not account
for all the requirements documented from stakeholders in the Scoping Workshop
held in August 2022. This option also takes a less holistic approach to delivering
C&NBS and is less likely to address many of the reasons for not achieving good
ecological status for the associated chalk streams caused by land management
activities within the Beane catchment.
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Option 3 has a high-level of confidence in the achieving the WINEP outcomes and
supports the aims and ambition of the CaBA Chalk Stream Catchment Restoration
Strategy. This option meets the Water Industry Strategic Environmental Requirements
(WISER). It seeks to address the risks and issues identified in Stage 2 of the WINEP
development process and accounts for the requirements of the Beane catchment
stakeholders documented in the Scoping Workshop held in August 2022. It builds on
the extensive river restoration and catchment management experience developed
by Affinity Water during AMP6 and AMP7 NEP / WINEP programmes including lessons-
learned such as combining river restoration schemes with wider upstream C&NBS
measures to provide greater resilience and environmental benefits. This option shows
a significant increase in ambition and financial investment in C&NBS. However, the
less targeted approach to delivering C&NBS and greater level of intervention
required may not deliver the best value for investments in nature-based solutions for
our customers. This option could also lead to deliverability issues due to the scale of
intervention required.

Table 6: Cross-referencing of Water Industry Strategic Environmental Requirements against
feasible options for the Beane Operational Catchment

Heading WISER Description Comment
Water body Water companies should take an adaptive management | See Adaptive Strategy in section 6.3
status approach ensuring actions are resilient to the likely

impacts of extreme weather and climate change (2-4°C)
as well as population growth

Water body Water companies must have regard to the relevant Risks and issues aligned with RBMP.
status RBMPs in undertaking their duties. This includes taking
account of and considering the environmental objectives | RER/RCC C&NBS measures
and summary of measures contained within the 2022 consider and support RBMP
plans. objectives and measures.
Water body Water companies should assess and develop a Feasible options subject to cost and
status programme to meet RBMP requirements by 2027, based benefits assessment consistent with
on a consistent methodology for assessing costs and WINEP methodology.

benefits across the sector.

Water body The PR24 programme must include actions to improve RCR schemes developed in
status water body status to ensure that moderate status is partnership with EA and associated
achieved by 2030 as a minimum and improve further C&NBS measures will support
where technology allows meeting moderate status.
Water body Water companies should work with stakeholders and See Collaboration and Partnership
status catchment partnerships to explore infegrated solutions Working section 5.2
and delivery of multi-functional benefits at a catchment
scale.

Water body Water companies should apply the fair share approach Funding of C&NBS to mitigate
status when developing measures to address nutrients nitrate leaching to groundwater will
also take account of wider
ecosystem services benefits.
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Drinking Water
Protected
Areas

Water companies need to protect and ensure the future
resilience of water resources. Climate change impacts,
future demand and deterioration caused by emerging
and current substances need to be mitigated.

C&NBS measures using CAfW
spatial mapping will target

opportunities for more resilient
water resources and mifigate
deterioration of water bodies.

Drinking Water
Protected
Areas

Water companies must put in place actions fo avoid
deterioration in raw water quality, which could lead to
the need for additional freatment. This is normally through
catchment measure to reduce pollution reaching raw
water abstractions from either surface water or
groundwater. Water companies can put in place actions
fo reduce the levels of treatment over time.

C&NBS measures will be deployed
to reduce pollution losses from land
management activities (nutrients
and pesticides) into the River Beane
and improve water quality for
downstream Thames Water surface
abstractions

Drinking Water
Protected
Areas

Groundwater bodies must also meet good groundwater
chemical status and upward pollutant frends should be
reversed.

C&NBS measures will be deployed
in groundwater SgZ’s to mitigate
nitrate pollution of groundwater
and associated impact in chalk
stream quality

Drinking Water
Protected
Areas

Water companies should take an active role in the
development of the SgZ Action Plan and agreeing the
actions needed to protect and improve the DrWwPA

SgZ Action Plans for nitrate in
groundwater delivered through this
scheme.

Drinking Water
Protected
Areas

To achieve drinking water protected area objectives
water companies are encouraged to: work with farmers
and landowners to change land use; reduce nitrate,
pesticides and concentrations of mobile substances;
implement other innovative solutions.

RCC C&NBS primary focus on
arable farming building on AMPé
and AMP7 catchment
management schemes.

Environment
Act 2021

Water companies should shape and support nature
recovery through LNRSs and the use of nature-based
solutions, contributing to wider socio-economic benefits.

RCR and RCC C&NBS will align with
LNRS with focus on delivering
multiple ecosystem services benefits

Environment
Act 2021

LNRSs support delivery of mandatory biodiversity net gain
and provide focus for a strengthened duty on all public
authorities to conserve and enhance biodiversity.

RCR and RCC C&NBS will align with
LNRS with focus on delivering
multiple ecosystem services benefits
including biodiversity

Environment
Act 2021

Anticipated that water companies will need o have
regard to the priorities set out in the LNRS covering their
operational area when agreeing PR24 priorities.

AWL engaging with HCC, HMWT
and NE on priorities of LNRS.

Environment

Water companies should explore collaboration

See Collaboration and Partnership

Act 2021 opportunities where their ambitions overlap with NRNs Working section 5.2
and LNRSs.
Strategic Partnership with HMWT
established.
SSSI We expect water companies to contribute fo maintaining | RCR and RCC C&NBS will prioritise
or achieving SSSI favourable condition both on their own opportunities for measures
land and in the catchments they operate in. delivered on SSSI's within Beane
catchment as appropriate.
NERC Act We expect water companies to develop measures during | RCR and RCC C&NBS measures
2006 PR24 to contribute o biodiversity priorities and obligations | within this scheme will focus on

on their own land or in the catchments they influence or
operate in.

delivering multiple ecosystem
services benefits including
biodiversity.
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NERC Act Sustainable abstraction, reducing demand for water and | RCR schemes will protect and
2006 reducing pollution, particularly from storm overflows are enhance chalk streams, particularly
key actions water companies should take to protect and supporting sustainability reductions.
enhance chalk streams. In line with CaBA Chalk Stream
Restoration Strategy 2021, water companies should lead RCC C&NBS measures will seek fo
on behaviour change around water resources, reduce pollution for enhanced
encouraging customers to use and pollute less. Water chalk stream resilience.
companies should drlye innovation solutions and lead the Flagship CaBA Chalk Stream
way on water supply issues, demand management, . . .
sewerage and sewage freatment. Restoration projects in the Beane
(Lee) and Chess (Colne).
Healthy and Multiple benefits should be sought when designing and RCR schemes designed and
resilient fish implementing actions particularly where customer developed to support healthy and
stocks support placed added value on the presence of healthy resilient fish stocks in chalk streams.
and resilient fish stocks.
Healthy and Water companies should identify measures to improve RCR schemes designed and
resilient fish abstractions and outfalls to prevent the entrainment of developed to improve fish passage
stocks fish and to address barriers to passage of fish factoring in (e.g. weir removal) and improve
the wider benefits of fish pass solutions such as improved geomorphology.
geomorphology. Removal of barriers should always be
considered as first option.
Eels Water companies must comply with the requirement of RCR schemes designed and
the Eels regs 2009 to support the recovery of the developed to support eel migration
European eel stock. (e.g. weir removal) and improve
geomorphology to support
recovery.
Natural Water companies should have clear understanding of See Adaptive Strategy in section 6.3

environment

the full range of risks related to the services they provide
both now and in the future. They should use adaptive
approaches to maintain a focus on the long term and
they should work with others to take a systems view to
analyse risks and identify, develop, fund and deliver
schemes to improve resilience and deliver wider benefits.

Natural
environment

Help create climate resilient places and improve the
resilience of communities to droughts, floods and coastal
change by implementing cost-effective co funded
solutions

RCR and RCC C&NBS measures
within this scheme will support more
resilient chalk stream catchments to
flood and drought.

Ecosystem The long term functioning of ecosystems as well the RCR and RCC C&NBS measures
and natural natural assets the water industry and people rely on within this scheme will support
function should be protected maintained and enhanced. resilient chalk stream catchments
and sustainable land management.
Natural Water company activity should restore, re-connect and RCR and RCC C&NBS measures
environment enhance freshwater habitats and species. within this scheme will identify
resilience opportunities to restore, re-connect
and enhance chalk stfream
habitafts.
Flood Water companies should contribute to partnership This scheme will align with EA
resilience schemes to reduce flood risk to communities and Lee?2100 vision.

themselves
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natural function. Water companies should ensure that
solutions build resilience of biodiversity in catchments,
river systems and water bodies.

drainage Water companies and other risk management authorities | RCC C&NBS measures within this
resilience should work together to manage water in a more scheme will identify opportunities to
infegrated way to improve flood resilience, enhance the use NFM measures fo slow flow and
natural environment and deliver value for customers hold more water in headwaters of
chalk stream catchments.
Water supply Water company plans should protect and improve the RCR and RCC C&NBS measures
and environment, considering both current and future within this scheme will seek to
environmental | challenges. This could mean tighter environmental protect chalk streams in the Lee
resilience protection for some sensitive habitats such as chalk Operational Catchment.
streams, to meet env objectives.
Water supply WCs should consider whether their abstractions are truly RCR and RCC C&NBS measures in
and sustainable looking across a catchment as a whole and this scheme integrated alongside SR
environmental | consider investment in integrated catchment schemes to | programme.
resilience improve drought resilience and WQ.
Climate Water companies are expected to adopt nature-based See Collaboration and Partnership
Change solutions as much as possible and monitor their success Working section 5.2
and share learning with partners to build an evidence
base.
Climate Water companies are encouraged to work with others to | Experience of this through AMPé
Change overcome challenges around sharing and accepting risk | and AMP7 river restoration
around nature-based solutions programmes.
AMP7 C&NBS measures co-funded
through EnTrade and LENS.
Experience and lessons-learned
adopted for PR24.
Climate Water companies should invest in the restoration of RCR and RCC C&NBS measures
Change natural form and function of the catchments and wider within this scheme will seek to
landscapes in which they operate to contribute to protect, restore and enhance the
resilience to the impacts of climate change Beane chalk stream catchment
Climate WCs should improve the natural resilience of the RCR and RCC C&NBS measures
Change catchments in which they operate by restoring their within this scheme will seek to

create more resilient Beane chalk
stfream catchment with focus on
delivering multiple benefits
including biodiversity.

Option 1: Preferred, Best Value, Option

The best value option can meet the ambition of the CaBA chalk stream restoration
strategy, through which can provide the following net environmental benefits:

e enhanced resilience for the effectiveness of delivered river restoration
schemes by both Affinity Water and the catchment partners (e.g. reduction
in sediment and pollutant loading) and increased likelihood of achieving
overall Good Ecological Status (GES).

e Provide greater connectivity of habitats in priority areas for RCR/RCC
measures to support the water vole reinfroduction at the Woodhall Estate.




352

River Beane Flagship Scheme C&NBS

e Create, restore and protect habitats that support achievement of non-
statutory requirements such as the HMWT State of Nature targets for creating
30% more habitat by 2030.

e Provide greater flood and drought resilience through more sustainable land
management and urban run-off and drainage practices.

e Improved water quality to support chalk stream ecology.

Option 2: Least Cost Option

This option can meet the statutory requirements and address the risks and issues
documented as part of Stage 2 of the WINEP development process and deliver net
benefits. This option takes a less holistic approach to implementing land
management focused C&NBS alongside river improvements works and thus not
realising additional net benefits described in the other options.

Option 3: Alternative Feasible Option

In addition to the net environmental benefits stated in the best value option, by
implementing wider C&NBS measures at the ‘whole catchment’ scale there is an
increased likelihood of a net benefit contribution to achieving wider environmental
outcomes for biodiversity, climate change regulation, surface and groundwater
quality and increased likelihood of achieving overall Good Ecological Status (GES)
across all waterbodies in the Beane.

The best value option 1 and alternative option 3 support the achievement of
meeting the WINEP wider environmental outcomes. Some examples are shown
below, but not limited to:

Natural Environment Outcomes

River restoration and habitat enhancement schemes on chalk streams across the
Beane catchment which provide greater habitat and supporting ecology for priority
species such as water voles.

Catchment Resilience Outcomes

River restoration and habitat enhancement schemes on chalk streams across the
Beane catchment with support C&NBS measures to provide greater chalk stream
resilience to land management pressures such as reduction in upstream sediment
losses.

C&NBS measures targeted using CAfW outputs to hold more water on the land to
enable improved infiltration and aquifer recharge, slower flow for flood risk
mitigation and holding more water in the soil for drought resilience.
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Net Zero Outcomes

C&NBS measures such as cover crops and arable reversion contributing to carbon
storage and sequestration. The best value option can provide carbon in-setting
investment opportunities to support our Net Zero commitments and those of
agriculture in our catchments.

Access, Amenity, and Engagement Outcomes

River restoration and habitat enhancement schemes to improve the chalk streams in
the Beane catchment can provide greater connectivity between the precious
chalk streams and their local communities, enhancing access and recreation
opportunities. For this flagship project, we will work in partnership with a range of
partners both in ferms of the development and delivery of the schemes within this
project. We will also work closely with the other Flagship Chalk Stream projects and
the CaBA Chalk Stream Steering Group to share knowledge, experience, funding
and research opportunities to further maximise the benefits and meet the wider
environmental outcomes and ambitions of the CaBA strategy.

Option 1: Preferred Option

The best value option provides the greatest balance between investment and
meeting the ambition and aims of the CaBA Chalk Stream Restoration Strategy and
Implementation Plan.

This option has been developed with an adaptive planning approach to ensure
sufficient flexibility to scope, design and implement measures where opportunities
are available, particularly around co-design and co-funding. The phased approach
over AMP8 and AMP? will enable further studies such as a reach-by-reach
geomorphological survey of the Beane to determine future investment needs,
where that investment can be obtained and working with the wider partnership to
deliver the required outcomes. It will utilise the modelling outputs from the CAfW
project and water quality risk review to identify priority areas for C&NBS measures to
achieve the greatest benefit for water resources and water quality, as well as
aligning with wider priorities and non-statutory drivers. An intensive programme of
monitoring will run alongside the project delivered both by Affinity Water, catchment
partnership and the RBRA to continually monitor and refine the delivery plan.

There is also a greater co-design and co-funding approach to this option will be
delivered through a Catchment Strategy and Plan developed by all partners. This
option will seek align, co-fund and co-deliver wider partner projects, support and
co-fund future Environmental Land Management Schemes (ELMS), catchment
partnership plans and Local Nature Recovery Strategy (LNRS) and Lee2100 vision
(natural flood management) projects.
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The proposed river restoration and habitat enhancement programme (RCR) will be
adaptive and developed in partnership with the EA and the Beane Flagship
partnership and use a Natural Capital assessment framework to ensure the greatest
environmental benefit is derived for every pound invested.

Option 2: Least Cost Option

Option 2 adopts a similar approach to option 1, but without targeting of C&NBS
measures upstream of RCR projects. This option will require a reduced level of
investment in land management measures. The least cost option can deliver the
required statutory requirements but increases the likelihood that river improvement
works project do not deliver longer term environmental benefits they will not be
delivered holistically with land management C&NBS designed to increase the
resilience of river improvement works and deliver multiple environmental benefits to
support meeting GES and the wider environmental outcomes.

Option 3: Alternative Feasible Option

Option 3 adopts a similar approach to option 1, but with less spatial targeting of
C&NBS measures. This option will seek to invest in a significantly larger number of
measures and will require a greater level of investment. This option is less appropriate
to the size and complexity of the environmental risks and issues and could create
duplication with wider environmental programmes such as ELMS and is less adaptive
than the best value option.

A three-fier approach to assurance has been followed as set out below:

1) Tier 1

a. Review of WINEP Business cases by PR24 Red Team

b. Review of Business cases by Head of Water Resources & Environment
c. Review of costings by AMP7 WINEP leads

a. Presented to EMT 16 November 2022
b. Review and signoff by Director of Regulation & Strategy and Director of
Asset Strategy & Capital Delivery

a. External Assurance by Atkins
b. Board Assurance statement for WINEP Stage 3 PR24 submission

We have discussed our approach with Ofwat and the EA in September 2022 through
the WINEP pre-draft submission meeting, and made the minor recommended
changes as advised.

We commissioned Atkins as our external, independent assurance auditor to carry
out a programme of audits across our proposed WINEP throughout October and
November 2022. These audits confirmed we have followed the WINEP methodology
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in order to determine the preferred, best value option detailed in this business case.
The Assurance report produced by Atkins is Appendix 8 of this business case and the
associated WINEP Stage 3 Board Assurance Statement included as part of our WINEP
submission is Appendix 9.

Our economic analysis and the associated spreadsheet has been fully checked and
assured and compared with other similar systems by our consultants Eftec and ICS
Consulting, who have extensive expertise in economic analysis and who have
supported the EA with the environmental benefit values and metrics.

In addition, we have a rigorous internal audit trail and assurance process to check
all numbers and assumptions made.

We received formal feedback from Ofwat on our WINEP submission on 25 May 2023.
A number of comments and feedback were received and aspects applicable to
this business case have been accounted for and addressed within the wider
document.

This proposed scheme was accepted as part of our PR24 WINEP by the EA as part of
the third release of the WINEP issued in July 2023. This included acceptance of the
proposed phasing of the best value option across AMP8 and AMP9 which have
been reflected in this business case.
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7 Option Assessment Approach

We have followed the WINEP methodology for the economic analysis and using the
UK HM Treasury Green Book (2020) approach as the basis for the calculations. We
have developed a spreadsheet to undertake the analysis for the different options
and to calculate the NPV's and benefit / cost ratios. The use of the spreadsheet
enables a very flexible approach to be taken for the analysis, as we can develop
several options for analysis, undertake sensitivity studies, and combine projects for
analysis as necessary.

We have used our Copperleaf system to replicate and consolidate different projects
and programmes of work across the whole asset base for our PR24 submission.
Copperleaf acts as the master for all our investments and looks at the environmental
and community and performance metrics across the whole investment portfolio.
Copperleaf also acts as a check of some of the economic calculations.

The key features of our economic analysis approach include:

e Whole life costs, benefit and dis-benefit calculations.

e Net present values calculated over a 30-year period.

e Options presented in 2022/23 cost base.

e Benefit valuations and metrics have followed the WINEP methodology in all
areas.

e Use of the Consumer Price Index with Housing Costs for indexation for costs
and benefits.

e Use of the RCV and the Spackman approach for capitalisation.

¢ We have depreciated the financial costs using a Weighted Average Cost of
Capital (WACC) of 2.92%, which is consistent with the value used for the
development of our Long-Term Delivery Strategy.

We have developed a comprehensive cost estimating system for the WINEP type
activities. Costs have been collated from historic schemes to develop a set of unit
costs for different activities. For both the RCR and RCC options, a bespoke unit cost
spreadsheet and scheme builder have been utilised with quotes and historic costs
from measures delivered in AMP7 and wider schemes that we have participated in
to develop the costs for the feasible options. Quotes used for each unit cost have
been uplifted to the appropriate CPIH financial year average (2022/23 for the WINEP
options assessment).

A summary of our cost estimating system is in Supporting Information section 11.1.
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For the best value option for this business case, we have estimated the generation of
£0.756m in partnership funding contributions towards the non-statutory tertiary driver
aspects Beane flagship WINEP scheme across AMPS8, with further partnership funding
confribution estimated for AMP9. However, our ambition is to generate further
funding with an aspirational target of 20% external funding contribution towards
maximising the wider environmental outcomes of all aspects of this scheme across
AMPS8.

We intend to maximise potential partnership and third-party funding through the
following mechanisms:

e Parficipate as a buyer in the Landscape Enterprise Network East Anglia and
work closely with our buyers of ecosystem services to target and co-fund
measures in our priority areas in the Beane catchment. We have successfully
achieved this in AMP7 as a pilot in the Upper Lea catchment.

e Establish an AMP8 5-year formal partnership agreement with the CaBA Lea
Catchment Partnership hosts, Herts. and Middlesex Wildlife Trust. As part of this
formal agreement, an annual work programme will be agreed that will
include, but not limited to:

o lIdentification, scoping and co-funding/co-delivery of river
improvement works.

o Engagement with landowners and identification of C&NBS projects in
priority areas.

o Identification of third party and/or grant funding opportunities with
support on bid development.

e Working in partnership with neighbouring water companies and water and
sewerage companies that overlap our supply area to identify co-funding
opportunities that mutually benefit each company.

e Work with key stakeholders to explore options with working with farm cluster
groups in the Upper Lea to develop Landscape Recovery bids under the
Environmental Land Management scheme (ELMS).

We have focused our benefit quantification on the use of the WINEP environmental
and community benefit metrics and have used the associated benefit valuations
published in the WINEP methodology.

We have also considered other benefits such as cost savings, and other
performance meftrics where they are applicable. In most cases we have not
aftempted to monetise the additional benefits for two reasons: firstly, fo ensure no
double counting of benefits; and secondly, because many of these are difficult to
quantify. We have however discussed these qualitatively in our assessment.
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The supporting metrics for the benefits quantification have been determined using
the WINEP methodology or based on an assessment of studies from similar projects.
In some areas, we have had to estimate the metrics. If these have a material impact
on the analysis, then we have undertaken sensitivity studies. Where the benefits are
less material, we have, where possible, qualitatively assessed the benefits rather than
include them in the economic analysis.

For each benefit, we have considered the timing of the benefit realisation and
duration of the benefits over time. For example, is there is any lag before the benefit
will start to materialise? Is there is a phased benefit realisatione And will the benefits
diminish over tfime? As such, we have developed a profile for each benefit over
time.

For the river water quality improvement valuations, we have used the original source
data values for specific rivers, rather than the averaged values quoted in the WINEP
methodology. This is because the rivers that we are restoring are unique in nature
and therefore of higher environmental value to society.

We have also considered other environmental benefits that are used in the NCRAT
approach. However, these are stated separately, and with commentary, as there is
a risk of double counting. The business case for the scheme has been developed
solely on the monetisation of the WINEP benefits, and with consideration of the other
potential environmental benefits. We have used the NCRAT spreadsheet assessment
to check and verify our WINEP benefit valuations where appropriate, e.g., hazard
flooding reduction by woodlands. We note that there are minor differences
between the air quality calculations due to the different methodology used in
NCRAT.

We have used our experience of delivering similar projects over the last ten years to
improve our cost estimating and efficient delivery. As we have become more
mature, we have utilised frameworks, partnerships, and better ways to deliver the
outcomes that we require. We have an experienced in-house team who lead on
the RCR programme and an established Framework of contractors to deliver the
design and construction elements of the projects. This experience will enable us to
deliver the ambition of the best value option efficiently and to manage the
associated costs. Additionally, our experience of delivering a range of large and
small projects has enabled a good understanding of the true costs of delivering such
projects. In AMPé and AMP7, the mean average cost of delivering a river restoration
project unit (equivalent to one small project) was £124,245 not including monitoring
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costs and actual costs at time of implementation (cost range 2016-2022). Our unit
cost model cost for this proposed scheme has been estimated at £160,871 per unit in
2022/23 price base (not including monitoring costs). This increase also includes
associated overheads and is reflective of the increased ambition and scale of the
river restoration programme, and associated resource requirements. This will result in
an increased reliance on our supply chain for aspects of delivery including
stakeholder engagement, design and construction elements, where internal
resource would have been used previously.

The most significant uncertainties are with the benefit metrics, valuations and the
timing and duration of the benefits. We have used the WINEP valuations in all cases
and focused our attention on the metrics and the benefit profiles.

We have made conservative estimates for when benefits will start and finish, and
how they increase and decrease over time. As such, our economic analysis is
inherently conservative by nature. We then consider the benefit metric for sensitivity
studies as this becomes the most material uncertainty in the analysis.

Within our spreadsheet we use the goal seek function to determine the value of a
metric of concern that would be required to make the scheme cost beneficial. This
provides a sensitivity check on the metric and enables commentary on the
reasonableness of the economic analysis. We have run sensitivity checks on alll
significant benefit metrics.
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8 Option Assessment

Our primary analysis has been to assess the preferred, least cost and alternative
options. We have supplemented this with an additional assessment to understand
the sensitivity of the key assumption on the proportion of the water quality
improvement that will be realised as a result of our activities. We understand that our
work will contribute to the improvement water quality, but the overall water quality
will require activities by other parties and on-going investment to achieve the final
desired water quality status.

The primary objectives of the project are to improve river water quality and the
natural capital of the associated catchment. Our economic assessment focuses on
these two benefits.

We screened each feasible option to understand the potential benefits. These are
captured in the following table and then used in the analysis. The benefits are either
monetised if they are WINEP benefits, or not monetised if not.

Benefit Commentary

Biodiversity Considered but not measured

Water purification by habitats Not applicable

Water quality Monetised as per WINEP and impacted by the
river restoration investments

Water supply Not applicable

Climate regulation Monetised as per WINEP and impacted by the
natural capital investments

Recreation Applicable but not monetised

Recreation - angling Applicable but not monetised

Food - shellfish Not applicable
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Air quality Monetised as per WINEP and impacted by the
natural capital investments

Hazard regulation - flood Applicable but not monetised

Volunteering Applicable but not monetised

Education Applicable but not monetised

Food production (ha) Applicable but not monetised

Livestock (dairy and meat) (ha) Applicable but not monetised

Timber production (ha) Applicable but not monetised
Social health (ha) Applicable but not considered
Outcome ‘ Option Included
Option includes a catchment and nature- Best Value Option Yes
based solution
Least Cost Option Yes
Alternative Option 1 Yes
Alternative Option 2 N/A

We have made a number of assumptions in our economic analysis. These are
designed to be conservative by nature to account for the significant uncertainties
that are inherent in the benefit monetisation. By making conservative assumptions
and undertaking sensitivity analysis, we can be confident that the overall analysis is
sufficiently robust o support the investment decisions. Our assumptions are detailed
below:

River Water Quality

¢ We expect that the whole length of the River Beane will improve to some
extent from Poor to Moderate status as a result of our restoration activities.
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¢ We have calculated the total length of the Beane (Source to Stevenage
Brook), Beane (from confluence with Stevenage Brook to Lee) and
Stevenage Brook to be 40 km taken from Catchment Data Explorer.

¢ We have assumed that the whole length is currently in Poor condition as per
Catchment Data Explorer.

e We have assumed that the water quality benefits will be realised after 7 years.
this is based on the AMP7 Frogmore Park scheme NC evaluation carried out
by Atkins (see section 4.5).

e We have assumed that both our river restoration and natural capital activities
will make a proportional start to improving the water quality and that further,
future activities will be required to achieve full Moderate status for the whole
river system. Because the natural capital activities will change in the options,
we have assumed that the least cost option will only deliver a 5%
improvement towards Moderate status; the best value option 10% and the
alternative option 12.5%. Our previous river restoration projects suggest that
these are conservative estimates. We have selected these conservative
values due to the dependency on flow to support these improvements. We
also recognise similar activities from other partners including river groups, the
EA and catchment partnerships to support the improvement to Moderate
Status in addition to our proposed activities.

¢ We have also assumed that there is an on-going 4% per year depreciation in
the benefits realised because of climate change; land use change; and
pollution factors impacting the habitat type (freshwater). Our objective is to
take additional measures over multiple AMPs to maintain and increase the
benefits over the long-term, but we have assumed that this might not be
funded in our analysis.

Air Quality Pollution Reduction and CO:2 Sequestration

¢ We have assumed that the planned C&NBS measures are funded over the
10-year period with a deliverable and achievable spend profile, and then
funding will cease. Our objective would be to fund such measures with
farmers on an on-going basis over multiple AMPs, but we assume that this
might not materialise.

¢ We have assumed that our measures deliver a single-year benefit for the
period of which the measure is deployed, e.g., cover crops and that this is
proportional fo the investment in the year.

¢ We have reduced the residual benefit from the investment to 50% of the last
years' benefit to reflect the on-going benefits of improvements to woodlands
and grasslands.

¢ We have also assumed that there is an on-going 4% per year depreciation in
the benefits realised because of climate change; land use change; and
pollution factors impacting the habitat type (freshwater). Our objective is to
take additional measures over multiple AMPs to maintain and increase the
benefits over the long-term, but we have assumed that this might not be
funded in our analysis.
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e We have assumed that the preferred option willimpact a total of 3,850
hectares, comprising of: 1,936 ha of enclosed farmland; 18 ha of freshwaters,
open waters, wetlands and floodplains; 1,514 ha of semi-natural grasslands;
and 382 ha of woodlands.

e We have reduced these values to 2,500 ha for the least cost option and
increased the value by 11,250 ha for the alternative option, assuming the
same profile of land use.

Our economic analysis has shown that the preferred option is the best overall value
option. It is highly cost beneficial for both the river restoration and natural capital
activities. Jointly these activities will provide significant environmental benefits, as
part of our wider and longer-term programme of work to improve our river
catchments.

The economic assessment forecasts a positive NPV of £1.597m, and a good benefit /
cost ratio of 1.33. The benefit / cost ratio is higher than both the least cost and the
alternative options, demonstrating best value.

We have assumed a 10 % increase in water quality in the analysis. We consider that
this is conservative value, which we expect to be higher in practice, based upon our
experience of similar projects. For example, our recent river restoration on the River
Beane has delivered biodiversity net gains across the different areas in river units
between 16% and 49%, with a weighted average of 28% based on river length. There
is also a corresponding average improvement of the habitat units of 6%. Similarly, our
cover cropping scheme realised a river water quality benefit of over 40%; CO:2
sequestration of over 70%; air pollutant removal of 35%; and many other significant
benefits such as soil condition, flow regulation and recreation.

We have also calculated the % value of improvement required to make the scheme
cost beneficial. The results show that any improvements above 3 % would result in
cost benefits. This provides a high-level of confidence that the scheme will be cost
beneficial.

The natural capital benefits are directly related to the areas impacted by the
project and are significantly cost beneficial for each hectare worked on. Essentially,
the larger the area impacted; the more benefits are realised. We have used
conservative estimates for the areas impacted, which reflect the limitations of
getting local support for the schemes. We expect to be able to increase the areas
impacted and hence the overall cost benefit of the scheme.
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The least cost option is marginally cost beneficial with an NPV of £0.933m and a
benefit / cost ratio of 0.78. This is logical because the preferred option has the
additional natural capital activities to fully build upon the river restoration work to
optimise the overall environmental benefits.

The alternative option considers additional investment and increases the overall
benefits, with a forecast NPV of £3.130m. The benefit / cost ratio is slightly higher than
the preferred option, 1.47. It should be noted that there are uncertainties in the
benefit estimation in the options and also greater risks around the deliverability of this
option. It is prudent to work on the preferred option initially and monitor progress; to
better understand how best to invest in the future; and then to secure on-going
environmental improvements, where we have a higher level of confidence of
benefit realisation.

There was no second alternative option in this analysis.

We have rigorously applied the WINEP benefits as per the methodology and have
not added any additional environmental benefits in the economic analysis as per
the guidance. We are, however, aware that there are likely to be additional benefits
that should be considered, albeit not in a monetised way. As such, we have used
the NCRAT methodology to identify and understand these benefits. The use of
NCRAT has had the additional use of confirming the valuations for the WINEP
measures used in our analysis.

We have also used our previous work to identify these additional benefits and to
estimate theirimpact on this project. The benefits considered are:

¢ Flooding reduction from woodlands

e Arable production

e Livestock production (dairy and meat)
e Timberremoval

e Recreation
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Arable and livestock production are forecasted by NCRAT to be significant benefits.
As these values are proportional to the change in land-use, we expect the
alternative option to provide the most benefit, then the preferred and then the least
cost option; all in proportion to the number of hectares set aside for the production.
There will clearly be some benefits from arable and livestock production, but these
are difficult to quantify at this stage of the project. We will look to maximise
production from the changing land-use where it is appropriate to do so.

For example, we recognise that many of the C&NBS options for farmland will be
focused on regenerative agriculture principles, which seek to move from an
intensive farming system to a less intensive one. This can potentially lead to
decreased yields over the short/medium term, with benefits realised over a longer
period. The best value option will target these measures where the greatest benefit
can be realised over the long term but have not included this in our monetised
assessment.

We also consider that there will be recreational benefits from the project, and these
will be in proportion to the investment undertaken. We will look to maximise these
benefits when we design the final schemes but have decided not to include them
as this stage of the planning process.

River restoration, river improvement works and habitat enhancement schemes within
the best value option will aim to deliver a minimum of 10% environmental net gain.
We will use a Natural Capital baseline assessment and post-project evaluation
process to quantify the environmental and biodiversity net gain benefits for each
project developed in this programme.

In addition, we recognise that there will be further benefits currently not fully
understood and monetised as part of the delivery of this Flagship restoration project

including:
e Educational benefits through engagement with, and participation from local
schools

e Increased opportunities to visit the river promoting wellbeing for local
residents and schools

e Additional volunteering opportunities through collaborative projects, INNS
management and monitoring activities such as a River Warden scheme

Biodiversity has not been monetised in the assessment, as per the WINEP
methodology. However, biodiversity is expected to be positively impacted by the
project, in accordance with the type of habitats impacted and the quantity of
hectares.
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We have undertaken an assessment of the project on the four WINEP outcomes. The
observations are presented below.

Positive impact: noticeable benefits from relevant ecosystem services
have been identified

Marginal / Neutral impact

Negative impact: noticeable dis-benefits from relevant ecosystem
services have been identified

Not assessed within options development and appraisal

Ovutcome Option

Natural Environment: Improvements to the Preferred Option
natural environment through the protection
restoration and enhancement of the
environment, biodiversity and habitats

Least Cost Option

Alternative Option 1

Alternative Option 2

Net Zero: Contributions to achieving a Preferred Option
balance between the amount of
greenhouse gas (GHG) emissions put into, .
and the amount taken out of, the Least Cost Option
atmosphere
Alternative Option 1
Alternative Option 2
Catchment Resilience: Contributions to Preferred Option

catchment flood and or drought resilience,
better surface and groundwater
management, restoring or increasing

Least Cost Option
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environmental capacity, and securing

sustainable alternative water resources Alternative Option 1

Alternative Option 2
Access, Amenity, and Engagement: Preferred Option
Conftributions to improving access to,
amenity of and engagement with the Least Cost Option

natural environment to support customer
and community wellbeing

Alternative Option 1

Alternative Option 2

8.10 Justification of the Preferred, Best Value,
Option

The project is part of our longer-term goal to improve the environment of our local
river catchments and increasing their resilience to climate change, flood, drought,
and development pressures. It also supports our Strategic Direction Statement
ambition of being stewards of the local environment. It builds on our reduction in
abstraction at Whitehall pumping station in 2014 and our extensive river
improvement works and habitat creation delivered during AMP6 and AMP7. It also
supports delivery of the ambition of the CaBA chalk stream restoration strategy and
our commitment to deliver a flagship chalk stream catchment restoration project
within our supply area.

The economic assessment of the different options has shown that the preferred
option is the best value option. The project will deliver the statutory and non-
statutory drivers and will build the foundations for additional future catchment
improvements.

Estimates of the benefits have been made and the scheme is clearly cost beneficial
in ferms of both river water quality improvements and natural capital benefits,
particularly for carbon sequestration and air quality improvements. We have used
conservative metrics in our analysis and consider that there are other un-quantified
benefits to be realised. Our economic analysis has been benchmarked against the
Natural Capital evaluation carried out by Atkins of the river improvement works
completed on the River Beane detailed in section 4.5. Additionally, from our Natural
Capital Evaluation of the EnTrade Cover Crop Scheme in 2021, also detailed in
section 4.5 has demonstrated that greater environmental net gain benefits can be
derived from our C&NBS measures targeted effectively. We will review the benefits
as the project progresses and when we have better estimates of the different
benefit metrics.
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The best value option is better than the least cost option in terms of having a higher
benefit / cost ratio (1.33 compared to 0.78). The alternative option of doing more
does offer slightly better value as the costs do provide an additional benefit, with a
benefit / cost ratio of 1.47. It also presents a scalability and deliverability challenge
that may reduce overall effectiveness.

There are inherent uncertainties in the assessment, and it is therefore sensible to
initially focus on the preferred option where we have more confidence in the
realisation of the benefits, and then learn and improve our approach to get more
and longer-term benefits over time. Our sensitivity analysis shows that the river
restoration will be cost beneficial if there is more than a 3 % increase in river water
quality and ignoring the natural capital benefits. When this is considered with our
conservative assumptions, this assessment has determined the project is worthwhile
and will be beneficial fo customers, the environment and society.

The best value option aligns with the CaBA Strategy and draft Implementation Plan,
WISER requirements, supports the WINEP wider environmental outcomes and will
deliver a significant environmental net gain. It also supports our draft Water Resource
Management Plan through C&NBS measures that create more resilient catchments.
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9 Delivery Considerations

This project is similar to our other river restoration and catchment improvement
schemes. However, this project represents a significant increase in ambition through
implementation of the CaBA chalk stream restoration strategy. The experience
gained from this flagship project will inform future C&NBS schemes in AMP8, AMP9
and beyond. Collectively, our AMP8 C&NBS programme, including this flagship
project will form a long-term programme to improve all of our river catchments over
time.

The catchment improvements aim to improve raw water quality in several of our
groundwater sources in the operational catchment and will support, inform, and in
some cases, reduce the need for future treatment and blending projects over the
next 25 years.

The effectiveness of river improvement works is also dependent upon the
effectiveness of sustainability reductions and/or impacts of land management
activities and climate change in terms of providing additional flow. The prioritisation
of C&NBS schemes delivered by this project will be aligned with our current and
future sustainability reductions programme and targeted in the headwater areas of
the catchments (subject to landowner agreement and participation) to hold more
water in upper reaches in order to maximise the benefits of C&NBS and any
reduction or cessation of abstraction. River improvement works, where appropriate,
will be targeted further down the catchments where greater ecological benefits
can be derived.

Lessons Learnt

We have learnt many lessons from our previous AMPé and AMP7 river restoration
and catchment management schemes which have helped with project definition,
cost estimating, delivery and working with partners and stakeholders. For example:

e Our AMP7 catchment management schemes for nitrate using the LENS and
EnTrade environmental catchment trading approaches have enabled us to
learn how to upscale measures to the catchment-scale. They have also
enabled us to generate partner funding contributions through a catchment-
trading approach.

e Our extensive experience of delivering small and large river improvement
works has enabled us to better understand the risks, issues and opportunities
that can arise and how to develop the programme more efficiently as well as
an increased understanding of the true cost of delivering these types of
schemes.

e Our experience of engaging with landowners and local environmental
groups and knowledge in the Beane catchment where future schemes are
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proposed for AMP8 and AMP? will allow us to deliver an ambition programme
drawing on partnership support and contributions.

e The Natural Capital evaluation of our river improvement works completed to
date in the River Beane catchment has been helpful in understanding the
potential benefits of these type of schemes and informing this benefits
assessment.

e Our Pilot Natural Capital Assessment of Affinity Water's Cover Cropping
Scheme undertaken between 2020 and 2021 provided measurable benefits
from natural capital improvements across a range of ecosystem services. This
has been invaluable in determining the scope of future schemes, quantifying
multiple benefits.

We have delivered similar river improvement works and catchment management
schemes during AMP6 and AMP7, and therefore have a strong understanding of the
delivery risks and how best to manage these. However, the most significant risk to
the project is delivering the ambitious target for river restoration projects and
associated units due to permitting and landowner permission constraints. To mitigate
this, we have proposed phasing of the best value option across AMP8 and AMP9 in
recognition of the long lead in time for delivery of some projects and the number of
projects that do not progress beyond detailed design as a consequence of
permitting constraints such as Flood Risk Activity Permits (FRAP), requirements for also
securing impoundment licensing and landowners not wishing to proceed.

A further significant risk to the project is securing partnership funding and the co-
delivery element of the project. These are beyond our conftrol, being dependent
both effective collaborative working and generation of partnership funding e.g.,
through catchment partnership, financial contributions through catchment-trading
mechanisms including agricultural supply chain and other government funding
streams. We may have to adapt our approach if we are unable to secure the
supporting funding and support. However, we have strong established partnerships
in each of the catchments and will work with all partners to identify and secure
wider funding opportunities.

The following risks and mitigations have been identified for this project:

e Delays in delivering river improvement works due to delays and/or limitations
from permitting/flood risk modelling outcomes.

o Our RCR partnership with the EA and regular engagement can help
manage risks and issues around permitting/flood modelling.

o We will commence permitting applications at the earliest possible
stage and engage with the EA in a timely manner with an
understanding of timescales.

e Lack of engagement, participation and funding from Highways, local
authorities including Stevenage Borough Council and East Hertfordshire
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Borough Council to support mitigating the impacts of urban point source and
diffuse pollution on the River Beane.

o We will work closely with the CaBA chalk stream steering group on
developing and implementing best practice techniques at engaging
and involving local government.

o We willengage with them at the earliest possible stage and ensure
involvement of these organisation in the development of the
Catchment Strategy and Implementation plan.

e Lack of permission from landowners to carry out river improvement works.

o We will use an adaptive management approach to identify wider
opportunities for projects in alternative reaches.

o We will utilise our Agricultural Advisory specialists and other partners in
the catchment to engage with landowners.

o Opportunities through schemes such as ELMS to work constructively
with landowners and generate additional funding streams.

¢ Uncertainties around climate change and associated flood, drought and
other impacts.

o We will use an adaptive management approach to develop C&NBS
that are resilient to changing climate change scenarios throughout
AMP8 and AMP9.

¢ Increasing demand at a national level for specialist contractors to deliver river
improvement works leading to delays in overall programme delivery.

o We have an established framework with a number of the specialist
confractors already delivering projects on our behalf which will build
on for AMP8 and AMP?9.

e Increasing cost of resources to deliver projects.

o We will work closely with our established partnerships to generate
partnership funding contributions and where possible utilise local
catchment partnerships and volunteers to manage costs.

e Farmers and land managers unwiling to engage with us on land
management C&NBS.

o We have an established catchment management programme
funding and incentivising measures. We have knowledgeable
Agricultural Advisors and have experience engaging with the
agricultural supply chain to generate interest and uptake in our current
schemes.

e Risk of negative public perception leading to reduced opportunities to
implement projects/schemes and incentivised C&NBS.

o We will work closely with catchment partnerships, local river and fishing
groups, and NGO's such as the Farming and Wildlife Advisory groups to
provide advocacy support and intermediary advice and engagement
in support of this scheme.

Further detail regarding how we have ensured the deliverability of our full investment
portfolio is provided within AFW 32 Deliverability of our Plans.
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As part of the monitoring and reporting of benefits we will undertake the following
activities alongside our abstraction impact assessment monitoring detailed in our
Water Resources Business case:

e Baseline monitoring and long-term benefits monitoring for river improvement
works in catchment, alongside our sustainability reduction programme
including the following:

o Flow gauging

o Macrophyte and macroinvertebrate surveys

o Groundwater level monitoring

o Rain gauge monitoring

e Chalk stream monitoring linked to our land management C&NBS including:

o Pesticide sampling

o Nutrient sampling

o Turbidity monitoring

e Align our monitoring activities with citizen science monitoring in the
catchment through the RBRA (Riverfly monitoring and groundwater level
monitoring).

o Build on the Beane Demo Catchment under the CaSTCo. National
citizen science project delivered in AMP7 through the Ofwat Water
Breakthrough Challenge fund.

e Natural Capital baseline assessment as part of the development of each
project and associated detailed design.

e A post-project completion Natural Capital evaluation to determine the
overall ecosystem services benefits.
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10 Supporting Information

Our supporting information is included in the Option Development Report and
associated appendices.

Section 8.2 of this Business Case indicates the principles of the cost estimate
approach adopted. This summary information sheet has been compiled to
describes in detail how the costs have been calculated.

Figure 9 shows the workstream followed for each investigation estimate, both for
internal and supplier chain, whilst the paragraphs below include detailed
explanation of the tasks. We used a bespoke 'scheme builder’ spreadsheet
developed by consultants Mott MacDonald with pre-defined drop-down fields and
associated macros that has been successfully audited during the WINEP process. This
guaranteed uniform approach and consistency across estimates.

Activities required definition: for each investigation we determined the kind of
activities needed to be carried out to achieve the objectives. The activities have
been determined based on investigations carried out in previous AMPs, accounting
for lesson learnt and efficiency adjustments, where applicable. We also infroduced
some innovative activities that undoubtedly carry a higher degree of uncertainties,
bearing in mind the detailed scope of each scheme will be agreed with the
Environment Agency through the Action Specification Forms.

Staff Profile definition: based on the activity types, we determined the staff profile
required to carry out the tasks. As general rule, we assigned a combination of Asset
Scientist, Project Manager and Project Director roles. For the subcontracted
activities, we embedded the subconfracted staff cost into the subcontracted costs,
adding internal staff roles for supervision and approval.

Activities unit costs estimate: for each activity we determined the most likely costs
based on same or very similar activities costs spent in the past. For each previous
quotes available, we worked out the unit costs by dividing the total for the most
appropriate unit quantity specific of the activity; for instance, kilometres of river
investigated for a river walk over survey, number of monitoring rounds for river flow
spot gauging works, number of boreholes for observation borehole drilling etc.

The unit costs associated with each previous quote have then been uplifted to the
2022/23 cost base. All previous quotes used for such estimate have been stored in
dedicated folders for reference and audit purposes.

Staff unit costs estimate: for each internal staff role profile, we determined the costs
per hour as per 2022/23 cost base.
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Figure 6: Cost Estimate workstream diagram

Staff time estimate: for each activity we determined the internal staff fime required
to undertake the task based on similar investigations undertaken in the past. As
general rule, the field activities are assigned to Asset Scientist, bearing the larger
amount of hours for the task. Project Management role time and Project Director
time have been allocated to supervision and approval processes only. A minimum
internal staff fime has also been assigned for the subcontracted activities, to ensure
there is sufficient allowance for coordination, revision and approval. The external
staff fime for subcontracted activities is included in the total cost and it has not been
estimated.

Activities efficiency: where possible, significant attention has been paid to make
efficiency across investigations. For instance, field monitoring rounds estimated for a
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small investigation have been incorporated into a nearby larger investigation
monitoring activity, so that time and resources spent are minimised.

Risk estimate: 10% risk has been applied on a flat profile across all activities; we
consider this is consistent with previous AMPs investigation costs.

Total cost estimate: the total cost of an investigation is calculated by summing up all
activity costs. For each internal activity, the cost is determined by multiplying activity
unit cost for the estimated quantity and summing up unit time staff multiplied for
time quantity. For subcontracted activities, the cost is calculated by multiplying the
unit cost for the activity quantity. Risk is then applied uniformly across all activities.

All appendices can be made available upon request.
Appendix 1 — Affinity Water WINEP Stage 2 Risks and Issues Register v1.0

Appendix 2 — Flagship Chalk Stream Catchment Restoration Project Scoping
Document

Appendix 3 - AWL WINEP WQ Investigations Completion Report HNL 2020 — 2022
Appendix 4 — Letter from Minister Pow — Pauline Walsh

Appendix 5 - 210803 Rebecca Pow MP (Response letter)

Appendix 6 — Options Evaluation Beane Flagship Project v1.0

Appendix 7 - AWL River Restoration Project Examples AMP46-AMP7

Appendix 8 — Atkins PR24 WINEP Assurance Report November 2022

Appendix 9 — PR24 WINEP Stage 3 Submission Board Assurance Statement
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1 Summary

This business case sets out the detailed PR24 WINEP options development process
and outcomes for our proposed Colne operational catchment programme of
catchment and nature-based solutions (C&NBS) for AMP8. Additionally, it includes
additional scoping, costs, and benefits assessment to continue the programme into
AMP9 as part of a longer-term planning horizon and phasing of the best value
option. It sets out to address the following challenges:

¢ Manage the drinking water quality pressures for our groundwater sources in
the Colne catchment.

¢ Confribute towards mitigation of the impacts of climate change at the
operational catchment-scale to create more resilient catchments for water
resources.

e Deliver projects alongside wider stakeholders and partners to address reasons
for not achieving good (RNAG) status and the reasons for deterioration (RFD)
in the following waterbodies:

o GB40601G601200 - Mid-Chilterns Chalk

o GB106039029890 - Bulbourne

o GB106039029870 - Chess

o GB106039023090 - Colne (Confluence with Chess to River Thames)

o GB106039029840 - Colne (from Confluence with Ver to Gade)

o GB106039023010 - Colne Brook

o GB106039029900 - Gade (Upper stretch Great Gaddesden to
confluence with Bulbourne / GUC)

o GB106039029860 - Gade (from confluence with Bulbourne to Chess)

o GB106039029830 - Misbourne

o GB106039029820 - Upper Colne and Ellen Brook

o GB106039029920 — Ver

o GB106039023900 - Hughenden Stream (part of the Chilterns South

catchment, but included as part of the Colne scheme)

The ‘best value' option described in this Business case defines a landscape-scale
programme of Catchment and Nature-Based Solutions (C&NBS) for the Colne
operational catchment. This includes river improvement works through our
Revitalising Chalk Rivers partnership on the waterbodies listed above and a
programme of spatially and temporally targeted land management measures that
can deliver multiple benefits including reduced pollution in surface and
groundwater; improved soil health; greater water-holding capacity on land for flood
and drought resilience; net zero benefits and biodiversity enhancements.

We have followed the WINEP methodology to develop options and then select the
best value option using economic analysis. As we have developed our preferred
solution, we have worked closely with the EA and other stakeholders. We have
engaged with customers who have showed a high degree of support for the
proposed environmental improvements. We have learnt from our previous river
restoration and natural capital improvement projects to design, cost and value or
project. We submitted our PR24 WINEP in November 2022 and this proposed scheme
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has been accepted with the status of ‘proceed’ in the third release of our PR24
WINEP issued by the Environment Agency in July 2023.

The project is part of a longer-term goal to improve the environment of our local
river catchments. The economic assessment of the different options has shown that
the preferred option is the best value option. Based upon our conservative
estimates, the preferred option offers NPV benefits of £10.715m with a benefit cost
ratfio of 2.36. The project will deliver the statutory and non-statutory drivers and will
build the foundations for additional future catchment improvements. We have
included a co-funding target for this scheme towards delivering the non-statutory
tertiary driver actions for this scheme. We will also seek further co-funding across the
wider scheme to support achievement and maximise the benefits towards the wider
environmental outcomes of Defra’s 25 Year Environment Plan and Plan for Water.

Conservative estimates of the benefits have been made and the scheme has been
assessed as clearly cost beneficial in terms of river water quality improvements and
natural capital benefits, particularly for carbon sequestration and air quality
improvements.

The best value option will be delivered under a catchment strategy for the Colne
operational catchment developed following the principles of our environmental
strategy and existing Catchment Based Approach (CaBA) catchment plans. The
prioritisation and delivery of the programme will be developed with the Environment
Agency and alongside our sustainability reduction programme to maximise wider
environmental benefits. It has been developed following the WINEP options
development principles including:

Environmental and Biodiversity Net Gain

River restoration, river improvement works and habitat enhancement schemes within
the best value option will aim to deliver a minimum of 10% environmental net gain,
with a stretch target determined for each scheme. A Natural Capital baseline
assessment and post-project evaluation will be used to quantify the environmental
and biodiversity net gain benefits for each project developed in this programme.

Natural Capital

Each feasible option for this scheme has gone through a Natural Capital benefits
assessment process following the WINEP methodology. A similar approach will be
implemented for each project within the scheme both as a baseline assessment and
post-project benefits evaluation.

C&NBS

Each project will utilise a range of C&NBS targeted spatially and/or temporally to
deliver the greatest environmental benefits.

Proportionality

The best value option provides the greatest balance between investment and
meeting the Water Industry Strategic Environmental Requirements (WISER),
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addressing the risks and issues identified in Stage 2 and supporting the WINEP wider
environmental outcomes. It has been developed with an adaptive planning
approach to ensure sufficient flexibility to scope, design and implement measures
where opportunities are available, particularly around co-design and co-funding.

Evidence

To determine the best value option, an extensive options development process was
undertaken with 21 unconstrained options, 11 constrained options reviewed through
our options evaluation process and 3 feasible options subject to a detailed benefits

assessment.

Collaboration

To determine the best value option, we have carried out a detailed risks and issues
identification process with key stakeholders including the Environment Agency,
Natural England and catchment partnerships. We have also developed our
proposed solutions with input and feedback with key stakeholders to inform the best
value option for this scheme.
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Base Information

Report Date 09 August 2023
Report Title Colne Catchment C&NBS - PR24 Business case

Options Assessment Report 08AF100011_OAR

(WINEP)

Start Date 01/04/2025

Completion Dates 31/03/2030 (AMP8) and 31/03/2035 (AMP9)
WINEP Action ID 08AF100011

WFDGW_ND (S) (Primary)
WFD_IMP_Flow (S+) (Primary)
WINEP Drivers NERC_IMP (S+) (Secondary)
EDWRMP_IMP (S+) (Secondary)
25YEP_IMP (NS) (Tertiary)

Scale of Action Delivery Operational catchment

GB40601G601200 - Mid-Chilterns Chalk
GB106039029890 - Bulbourne
GB106039029870 - Chess

GB106039023090 - Colne (Confluence with Chess to
River Thames)

GB106039029840 - Colne (from Confluence with Ver to
Gade)

Location of Delivery GB106039029900 - Gade (Upper stretch Great
Gaddesden to confluence with Bulbourne / GUC)

GB106039029860 - Gade (from confluence with
Bulbourne to Chess)

GB106039029830 - Misbourne

GB106039029820 - Upper Colne and Ellen Brook
GB106039029920 - Ver

GB106039023900 - Hughenden Stream
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AMP8 Spend 2025-26 2026-27 | 2027-28 | 2028-29 | 2029-30
Capex (£m) 0.00 0.00 0.00 0.00 0.00 0.00
Opex (£m) 0.45 0.81 0.96 0.97 0.97 4.16
Totex (£m) 0.45 0.81 0.96 0.97 0.97 4.16
;:r::;:; 0.02 0.04 0.06 0.06 0.05 0.23
Drivers
100% Water Framework Directive
Benefits
Water Quality of Natural Water Bodies (km)
Sequested Carbon (tonnes CO2¢e)
Air Quality Pollution Reduction (tonnes)
Economic Analysis
NPV Costs (£m) (2025-55) 7.9 NPV Benefits (£m)(2025-55) 18.6
NPV (£m) (2025-55) 10.7 Benefit / Cost Ratio 23
Six Capitals

Social Financial
* * K * * * *




Colne Catchment C&NBS

2 Project Description

This Business case describes the WINEP scheme developed to address the
challenges within the Colne operational catchment (see Figure 1).

Figure 1. Catchment areas of the Colne operational catchment

384



385

Colne Catchment C&NBS

The challenges are to:

¢ Manage the drinking water quality challenges for our groundwater sources.

e Deliver projects alongside wider stakeholders and partners to address reasons
for not achieving good (RNAG) status and reasons for deterioration (RFD) in
the following waterbodies:

o GB40601G601200 - Mid-Chilterns Chalk

o GB106039029890 - Bulbourne

o GB106039029870 - Chess

o GB106039023090 - Colne (Confluence with Chess to River Thames)

o GB106039029840 - Colne (from Confluence with Ver to Gade)

o GB106039023010 - Colne Brook

o GB106039029900 - Gade (Upper stretch Great Gaddesden to
confluence with Bulbourne / GUC)

o GB106039029860 - Gade (from confluence with Bulbourne to Chess)

o GB106039029830 - Misbourne

o GB106039029820 - Upper Colne and Ellen Brook

o GB106039029920 - Ver

o GB106039023900 - Hughenden Stream (part of the Chilterns South

catchment, but included as part of the Colne scheme)

The ‘best value' option described in this Business case defines a landscape-scale
programme of Catchment and Nature-Based Solutions (C&NBS) for the Colne
operational catchment including:

Revitalising Chalk Rivers (RCR)

Chalk streams are rare ecosystems that are important to protect. 85% of all chalk
streams are in England, mainly in the south and east of the country. Many of these
chalk streams in this operational catchment are considered to be impacted by our
abstraction for public water supply. Consequently, reduced flows potentially caused
by abstraction, are also leading to the natural river processes not taking place
impacting the habitat and ecology of the river. Alongside abstraction impacts
which are being addressed through our sustainability reductions programme, it is
important to ensure that our chalk streams are more resilient to different
environmental conditions like drought and flooding. These rivers are ultimately failing
to meet Good Ecological Status (GES) under the Water Framework Directive and
therefore action needs to be taken to address this, unless assessed to be
disproportionately costly.

Our programme of chalk stream river improvement works, and habitat
enhancement schemes commenced in AMPé4, and this document proposes as
expansion of river improvement works within the rivers listed above and associated
riparian zone. This builds on the existing programme developed in partnership with
the EA referred to in this document as Revitalising Chalk Rivers (RCR).

Undertaking river channel modifications (e.g. installation of deflectors, channel re-
profiling to create a low flow profiled channel) can help increase in-channel
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velocities which are known to be a key element in the ecological requirements of a
river. These channel enhancements and modification works will be delivered
alongside our sustainability reductions programme, further abstraction impact
assessments, and wider C&NBS schemes to maximise the benefits and support
achievement of the WINEP wider environmental outcomes, 25 Year Environment
Plan and Environmental Destination requirements. In order to achieve GES these
rivers need to be a properly functioning ecosystem.

Some of the benefits of such river improvement works include:

e Ensure that our chalk streams are more resilient to different environmental
conditions like drought and flooding.

e Restoring the rivers back to a more natural state by removing barriers to fish,
re-meandering, reconnecting them to groundwater and re-establishing chalk
stream characteristics.

e Healthy chalk stream systems can also lead to improved water quality and
support greater ecological diversity.

e To meet our environmental objectives and targets as a company to ensure
we are improving the local environments while maintaining high quality
drinking water supply.

e Support achievement of a number of our ‘strategic focus’ in 