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1 Introduction

This annex describes the process we have followed to identify measures to mitigate the impacts of revised
delivery dates for Havant Thicket Reservoir and the Hampshire Water Transfer and Water Recycling Project
(HWTWRP) in our Western area and the Littlehampton recycling option in our Central area. We have set out
our intentions to continue to explore alternatives to drought permits and orders throughout the next AMP and
described the work that we intend to carry out in the 2025-30 period to reduce reliance on drought permits
and orders as well as options that we expect to include in our Water Resources Management Plan 2029
(WRMP29).

Our draft Water Resources Management Plan 2024 (d(WRMP24) was based on:

B the Littlehampton recycling scheme being delivered by 2026-27, providing up to 15Ml/d from 2027-
28

B Havant Thicket Reservoir being delivered by 2028-29, facilitating the bulk import of up to 21Ml/d from
Portsmouth Water’'s Source A to Southern Water’s Otterbourne Water Supply Works (WSW) from
2029-30

B the HWTWRP being delivered by 2029-30, providing up to 90MI/d from 2030-31.

For our revised draft Water Resources Management Plan 2024 (rdWRMP24), the dates have been revised
as follows:

B The Littlehampton recycling option will be delivered by 2029-30, providing benefit from 2030-31

B Havant Thicket Reservoir will be delivered by 2030-31, making the bulk import to Otterbourne WSW
available from 2031-32

B The HWTWRP will be delivered by 2033-34, providing benefit from 2034-35.

Following public consultation on our dAWRMP24 from November 2022 to February 2023, we published a
Statement of Response (SoR) on 31 August 2023. The delivery year for HWTWRP in the SoR was 2034-35.
Upon further review, this has now been brought forward to 2033-34.

1.1 Impact in the Western area

The effect of the revised dates means that we will have to continue to rely on applying for the use of
Candover Drought Order in Hampshire Southampton East (HSE) water resource zone (WRZ) and the River
Test Drought Permit/Order in Hampshire Southampton West WRZ (HSW) in the event of a drought until
2033-34. The modelling work that we have carried out in conjunction with Water Resources South East
(WRSE) group has demonstrated that it is not possible to maintain supplies to our customers in our Western
area in all planning scenarios without the use of drought permits and orders. This is the basis of rdWRMP24
that we are now consulting upon. This reliance is longer than we previously planned for in our Water
Resources Management Plan 2019 (WRMP19), but we are significantly restricted by a lack of alternative
options that can be developed in time to provide the required volumes of water.

The process agreed by the Environment Agency and Southern Water by which the company will apply for
drought permits and orders in Hampshire is set out in the agreement we signed with the Environment
Agency under Section 20 of the Water Resources Act 1991 (Section 20 Agreement). The agreement was
signed in 2018 and is due to expire in 2030. We will therefore need to discuss any implications of our
extended timelines with regard to the Section 20 Agreement with our regulators.

Without the continued use of drought options, we cannot achieve our projected supply-demand balance in
the Western area in drought scenarios. In every scenario and every adaptive pathway considered throughout
the development of our plan, drought options are selected as the best value option overall. The changes in
the use of drought permits and orders from the dWRMP24 are as follows:

B In dWRMP24, the Lower Itchen Drought Order in HSE was available up to 2026-27 under all drought
conditions. This was in-line with our previous aim in WRMP19 of reducing reliance, ideally by 2027.
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However, this aim was always dependant on having the longer-term infrastructure in place. For
rdWRMP24, its use needs to be extended to 2029-30 under all drought conditions. After 2030, and
by the time of expiry of our current Section 20 Agreement in March 2030, the use of the Lower ltchen
Drought Order will cease. It should be noted that although our Western area resilience relied on this
option in WRMP19, a Lower ltchen Drought Order has not to date been needed (and not applied
for).

B In dWRMP24, the Candover Drought Order in HSE was available up to 2026-27 under 1-in-200 year
drought conditions and up to 2028-29 under 1-in-500 year drought conditions. For rdWRMP24, this
option needs to be available until 2033-34 under all drought conditions. As is the case with the Lower
Itchen Drought Order, we have not needed to apply for the Candover Drought Order to date.

In dAWRMP24, the Test Drought Permit/Order in HSW was available up to 2029-30 under 1-in-200
year drought conditions and up to 2040-41 under 1-in-500 year drought conditions. We aim to
achieve resilience to droughts of up to 1-in-500 year severity by 2040-41. For our rdWRMP24, this
option needs to be available until 2033-34 under 1-in-200 year drought conditions. It is also used
under 1-in-500 drought conditions until 2040-41 after which our plan requires no further use of
supply-side drought permits and orders.

The continued reliance on drought permits and orders presents an ongoing concern for our customers and
stakeholders. The Environment Agency expressed its concern on this matter through a letter dated 24
August 2023. Without the use of drought options in the Western area, we cannot achieve our projected
supply-demand balance and they therefore remain a necessary interim measure until the longer-term
infrastructure (including HWTWRP) is developed and operational. We understand that the continued use of
drought options present concern but their inclusion is still aligned with the Water Resources Planning
Guideline (WRPG)" and, in terms of the best value planning requirements, represent the best value optional
overall.

We have nevertheless been looking to minimise the level of reliance on those drought permits and orders
during the interim period until our longer-term infrastructure is developed. We have been in discussions with
and undertaken workshops with the Environment Agency and Natural England to identify potential options to
mitigate the reliance on drought options in practice. As we describe later, we have identified four options that
could be introduced or accelerated and three of these are in the Western area. We refer to these in this
annex as our ‘resilience options’.

1.2 Impactin the Central area

The Environment Agency has indicated that it is not supportive of the continued use of the Pulborough
surface water Drought Permit/Order in Sussex North WRZ (SNZ) beyond 2029-30. We were not aware of
this position when we developed our dAWRMP24.

The revised date for the Littlehampton recycling option has no impact on the need for the Pulborough
surface water Drought Permit/Order beyond 2029-30 as it is planned for delivery by 2029-30. We have
nevertheless introduced measures in our ”dWRMP24 that mean that the Pulborough surface water Drought
Permit/Order is not needed beyond 2029-30 in droughts that are less severe than 1-in-500 year severity. The
Pulborough surface water Drought Permit/Order is not needed beyond 2040-41 in droughts of up to 1-500-
year severity (see Section 7 in our dWRMP24 Technical Report).

" Environment Agency, Natural Resources Wales and Ofwat, 2023. Water Resources Planning Guideline. Version 12.
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2 Identifying resilience options

In order to identify potential resilience options, we carried out a targeted re-appraisal exercise for dWRMP24
following the consultation on dWRMP. This was not a comprehensive full options re-appraisal akin to that for
the main plan preparation. Having already undertaken extensive work alongside WRSE and having
considered hundreds of options (see Annex 12), a full re-appraisal exercise was not considered time or cost
beneficial given that the outputs were expected to largely remain consistent with the work already
undertaken.

Instead, a high-level qualitative re-appraisal identified and considered a select number of options that could
potentially meet the much narrower objective of reducing the continued reliance on drought options during
the time period before the larger strategic options are available.

The key criterion for the resilience options was that they had to be operational by 2030-31. This ruled out
large infrastructure options with significant lead time and led to a targeted reappraisal of options. The
combined Deployable Output (DO) benefit of Candover and River Test drought options is over 100MI/d. It
was therefore clear from the start that we would not be able to identify options that would eliminate the need
for these drought options altogether. The aim was to offset the volume available from these drought options
by as much as possible by identifying options that could be available from 2030-31. We have an ambitious
demand management programme. While we would look to accelerate the delivery of demand management
activities, there is limited scope to achieve significantly greater savings in the 2025-30 period. We therefore
focussed on supply-side options. These fell into three broad categories:

B Accelerated delivery of options: We reviewed options that were selected in our dAWRMP24 post
2034-35 to assess and identify whether any could feasibly and realistically be delivered earlier to
provide benefit from 2030-31.

B Reconsidered dWRMP24 options: We reviewed a selection of options that were either available for
WRMP24 but were not selected or options that were not part of the dWRMP24 constrained list.

B New options: These were options that were not assessed as part of WRMP24 but were suggested
to us during ongoing engagement.

2.1 Option selection

An internal workshop was held on 6 July 2023 with operational colleagues with local technical knowledge of
our production and distribution networks to identify a list of potential options.

Options were positively selected, in that sites and areas were considered against the potential contribution to
the expected deficit. While many of the schemes were the same as those that had been considered in the
past, that list was not used as a starting point, as the intention was not to repeat the work that had been
done previously.

To compile this list, we used the categories above and identified a limited number of options that could
hypothetically be:

B delivered by 2029-30 (or sooner) in order to provide benefit from 2030-31,

B developed as a temporary measure (e.g. for a period of five years in order to specifically reduce the
reliance on drought permit/order options in the interim period until the larger strategic options (e.g.
HWTWRP) are available,

B implemented without the risk of causing further delay to the progress of HWTWRP.

We subsequently received a letter from the Environment Agency on 24 August 2023 which expressed
concern about continued reliance on drought permits and orders and identified some specific options for
Southern Water to reconsider. These schemes were added to the initial list of options, which included 31
options for the Western area and 20 for the Central area. We shared this list with the Environment Agency
and Natural England in October 2023 as part of the engagement described below. The conclusion was that,
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as per our original assessment, most remained unfeasible. Those options and some others we identified
after we shared this list with the Environment Agency and Natural England are included in Appendix A.

Each of these schemes was worked up to an outline design so that a high-level costing and carbon
assessment could be undertaken. The cost models were the same as had been used in the initial WRMP
assessment. As stated above, the main criteria to assess which schemes to develop further were based
around the expected timeframe for delivery and the impact that the new scheme may have on the HWTWRP.
The rejection Log for these schemes is included as Appendix A to this annex.

2.2 Internal and external engagement

2.2.1 Internal engagement

We held a workshop with internal staff, with knowledge of our sites and assets, on 6 July 2023 to see if there
were any options that could be developed quickly through asset enhancement, site rehabilitation or bringing
redundant sources back into service. We also looked at options that were previously considered but not
taken forward to see if some of the constraints could be removed to make these options feasible.

As a result of this exercise, we selected 30 options in the Western area and 20 options in the Central area
for reappraisal.

2.2.2 External engagement

Following the letter from the Environment Agency dated 24 August 2024, we held a workshop with the
Environment Agency and Natural England on 28 September 2023 to discuss the scope of the work we were
planning to carry out. We held another workshop with the Environment Agency on 02 November 2023 to
discuss the progress on the resilience options. Ahead of the workshop, we shared the list of potential options
that were reappraised and the outcome of our assessment. The list is included as Appendix A to this annex.

A third workshop with the Environment Agency and Natural England was held on 22 March 2024 to go
through the final list of resilience options we have included in our rdWRMP24.

In addition to these workshops, we have held weekly meetings with the Environment Agency and Natural
England. The Environment Agency and Natural England are not the only external stakeholders that we have
engaged with. As discussed later in section 3.1.2, we have also engaged with the DWI (Drinking Water
Inspectorate) to discuss potential implications on drinking water quality. We are in the preliminary stages of
engagement with the relevant organisations associated with the Southampton Port and will approach the
Marine Management Organisation (MMO) as required.

We have engaged with a variety of environmental Non-Governmental Organisations (eNGOs) for example at
a site visit and presentation session held in our Western area in May 2024. Our Chief Executive Officer
(CEOQ) also attended a national river summit in May 2024, being the only water company CEO to do so.

Given some notable changes to our dWRMP24 consulted upon earlier, we are now consulting on this
updated plan. This will allow all customers and stakeholders the opportunity to provide feedback on the
changes we have made and their implications. To help explain some of the topics that can be technical and
complex we have developed a frequently asked questions (FAQ) section on our website to accompany this
consultation. More information about the overall WRMP engagement work we have carried out is given in
Annex 5.

2.2.3 Outcome of the option appraisal exercise

The options identified as having potential to help reduce our reliance on the drought permits and orders in
the Western and Central areas are described in sections 2.3 and 2.4 respectively. They do not however
remove the need to rely on the drought permits and orders altogether. Extended reliance on these drought
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options therefore remains in our core plan and our preferred pathway. No single solution or combination of
solutions was identified that could completely remove that need altogether before 2033-34. As part of our
ongoing regional engagement with WRSE, no regional solution or scheme of any other south-east company
could assist us in reducing the reliance on drought options in this timeframe.

2.3 Western area

2.3.1 Accelerated delivery of already selected options

Our dWRMP24 included the following groundwater options in the Western area.

B Groundwater (HRZ): New boreholes at Romsey (4.8MI/d); first selected in 2031-32 in dWRMP24 and
in 2035-36 in the interim rdWRMP24

B Groundwater (IOW): New boreholes at Eastern Yar3 (1.5MI/d); first selected in 2039-40 in the
dWRMP24 and in 2036-37 in interim rdWRMP24

B Groundwater (IOW): New boreholes at Newchurch (Lower Greensand) (1.9MI/d); selected in 2034-
35 in dAWRMP24 and in 2036-37 in the interim rdWRMP24

B Groundwater (HSW): Test MAR (5.5MI/d); first selected in 2040-41 in dWRMP24 and in 2035-36 in
the interim rdWRMP24

The Romsey groundwater option in Hampshire Rural (HRZ) WRZ requires additional infrastructure
development to be able to transfer more water from HRZ to HSW. The required infrastructure enhancements
is already included as a constrained option for WRMP24 and accelerated delivery of this option is therefore
considered feasible. This is discussed further in Section 3.

The groundwater option on the Isle of Wight (IOW) WRZ at Eastern Yar3 has zero DO under drought
conditions. Accelerated delivery of this option therefore provides no additional benefit under drought
conditions.

We tested a scenario whereby we pre-selected the Newchurch (LGS) groundwater option on the IOW from
2030-31. Pre-selection of this option simply reduces the utilisation of Sandown recycling option on the IOW.
As water cannot currently be moved from the IOW to the mainland, maximising the utilisation of both the
Newchurch groundwater option and the Sandown recycling option creates additional headroom on the IOW
but does not reduce reliance on the Hampshire drought options.

The Test MAR option in HSW is a managed aquifer recharge scheme that requires further investigations and
assessments to determine its feasibility. It would not be possible to complete the investigations and deliver
the option by 2029-30. Earliest delivery by 2034-35 and benefit from 2035-36 is a more realistic timeframe.
This option was therefore not considered for accelerated delivery.

2.3.2 Reconsidered WRMP24 options

A reappraisal of options considered for WRMP24 but not taken forward identified two options that could
potentially be taken forward for dWRMP24 after removal of infrastructure constraints. These were:

B Groundwater (HRZ): Remove constraints at Kings Sombourne (2.5Ml/d)
B Groundwater (HAZ): Recommission Chilbolton (0.5MlI/d)
We tested a scenario where both these options were pre-selected to provide benefit from 2030-31.

The Chilbolton option in Hampshire Andover (HAZ) WRZ only provides a small benefit (0.5MI/d) but even this
benefit is confined to HAZ. In the absence of an option to transfer water from HAZ to HSW or HSE, pre-
selecting this option only creates additional surplus in HAZ without reducing the volume required from either
the Candover Drought Order or the River Test Drought Permit/Order.
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The volume from the Kings Sombourne option can be moved from HRZ to HSW through the same
infrastructure enhancements needed for the Romsey groundwater option mentioned above. This option is
therefore included in rdWRMP24 and pre-selected to provide benefit from 2030-31. This is discussed further
in Section 3.

In its letter dated 24 August 2023, the Environment Agency had drawn our attention to three possible options
that could be considered, among others.

1. Temporary desalination on the Southampton coast and/or the IOW
2. Changing our supply to a large industrial user in HSW (up to 10Mi/d)
3. Bulk import of water from Norway via sea tankers

As regards option 1, temporary desalination and changing the supply to large industrial user had previously
been looked at as part of our Water for Life Hampshire (W4LH) programme. We re-appraised them for
rdWRMP24 but our conclusions remain unchanged from our original appraisal (see Appendix A).

As regards option 2, changing our supply to a large industrial user in HSW, the current agreement with the
industrial user expires in late 2026 and includes an obligation to negotiate a renewal of the industrial user’s
supply agreement. Ceasing the current supply before the existing contract expires is not feasible, meanwhile
consideration of options to either not offer a future agreement or not provide a supply is not considered a
viable option given the importance of the industrial use to the local area. Negotiation of a replacement
contract will include consideration of a range of options. However, these options are not yet fully determined
and negotiations are at an early stage so we are unable to provide the certainty required for the purposes of
inclusion in WRMP24 (see further details in Appendix A).

As regards option 3, bulk import of water from Norway via sea tankers was considered for the WRSE
regional plan but not taken forward. A scheme of this type has not been undertaken in the UK before. There
are therefore no current industry examples to reference or follow. We had received a proposal from a
commercial supplier to import water from Norway via sea tankers after we published our dAWRMP24 for
consultation. Following the conclusion of public consultation on our dWRMP24 in February 2023, we held a
meeting with the commercial supplier in May 2023 to discuss their proposal. This was before the letter from
the Environment Agency in August 2023. The meeting with the commercial supplier and subsequent internal
review highlighted a number of key constraints that need to be resolved.

B A suitable berthing location for the tankers.

B A location for storing and treating the water to ensure compliance with Drinking Water Inspectorate
(DWI) regulations.

The infrastructure to transfer the water from the berthing location to the storage site.

B Agreement with regulatory bodies (e.g. DWI) on the water quality standard and ability to accept the
water.

B Further environmental assessment of source water to minimise any potential water quality and
Invasive Non Native Species (INNS) risk e.g. Salmon Fluke.

B Further discussions with the Environment Agency and Natural England regarding the potential
impacts to designated sites, the conclusions of the Habitats Regulations Assessment (HRA) and
whether any mitigation or compensation would be needed.

We consequently did not include this option for our interim rdWRMP24. Following the submission of our
interim rdWRMP24 in August 2023, we have had further discussions with the commercial supplier to further
refine and develop their proposal and also carried out additional work in-house to address the key issues
mentioned above. As a result, we have an outline design for a solution that could potentially be in place from
2030-31. This is discussed further in Section 3.

2.3.3 New options
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We have not identified any new options in the Western area for inclusion in rdWRMP24.

2.4 Central area

2.4.1 Accelerated delivery of already selected options

Our dWRMP24 included a groundwater option near Petworth in Sussex North (SNZ) (Groundwater (SNZ):
New borehole at Petworth (4Ml/d)) that was first selected from 2043-44. In the interim rdWRMP24, the first
need for this option was brought forward to 2040-41. In our view, it is potentially possible to deliver this
option early to provide benefit from 2030-31. Its delivery has therefore been brought forward in rdWRMP24.
See Section 3 for details.

2.4.2 Reconsidered WRMP24 options

Our targeted reappraisal of options in the Central area did not identify any options that could be considered
feasible for dWRMP24.

We considered the proposal from the commercial supplier to see if sea tankering could be an option in the
Central area as well. However, the lack of a suitable storage site in the vicinity of a potential berthing location
prevented this option from being taken forward in the Central area.

2.4.3 New options

We have not identified any new options in the Central area for inclusion in rdWRMP24.
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3 Resilience options

This section provides further details on the options that we have taken forward in an effort to improve
resilience and reduce reliance on drought permits and orders in the Western and Central areas. These are in
addition to the other measures we have taken to improve resilience in the Central area (see Section 6.3.4 in
the rdWRMP24 Technical Report).

3.1 Description of the options

3.1.1  Accelerated delivery

As an effort to reduce drought option reliance, we now propose to accelerate the delivery of two of the
options that were already selected in our interim rdWRMP24. The reasons for not accelerating the other
identified schemes are set out in appendix A.

Groundwater (HRZ): New boreholes at Romsey (increase of 4.8Ml/d)

Romsey WSW is an operational groundwater site. The existing boreholes and well/adits at the site are either
out of service or operating below their full capacity. This option involves drilling three replacement boreholes
to increase Deployable Output (DO) on site. We expect the scheme to increase DO by 4.8 Ml/d to 13.7Ml/d.
Replacement borehole locations are distant from existing borehole locations and so require new pipelines to
connect to the treatment works. This option was previously selected to provide benefit from 2035-36. As part
of our updated plan, delivery will be brought forward so that benefit can be achieved from 2030-31.
Environmental assessments for this option have already been carried out and are included in annexes 17-19
to the rdWRMP24 Technical Report.

Groundwater (SNZ): Petworth groundwater source (4Ml/d)

This scheme aims to return our groundwater source at Petworth WSW to service by drilling a new borehole
ca. 700m south of the existing WSW. The present boreholes are out of service due to raw water quality risks
associated with their shallow depth and proximity to the River Rother. The new borehole is expected to be a
minimum of around 300mm in diameter, and approximately 80m deep.

This scheme was previously selected in our draft plan to be delivered in 2044 but we now intend to deliver
this option in the Central area in 2029-30 so that it provides benefits in 2030-31.

3.1.2 Reconsidered dWRMP24 options

We reviewed the list of options that were included in the WRMP24 unconstrained list of options but were not
progressed to the constrained list. Both previously rejected options and reconsidered options still carry a
significant level of risk, which is why they were not included as WRMP options originally and why accordingly
our plan still fundamentally requires the reliance on the drought permits and orders. These options are
intended to be developed further during AMP8 (2025-30) with the aim of potentially reducing the level of risk
in order to support reducing drought option reliance beyond 2030. As already stated, none of these options,
even if all risk is capable of being reduced, remove the need for drought options altogether.

Groundwater (HRZ): Remove constraints at Kings Sombourne (2.5Ml/d)

This option involves recovering DO through the development of a new borehole at the site and additional
pump capacity to increase the yield from the current 1.5Ml/d to the licenced capacity of 4MI/d providing a net
benefit of 2.5MI/d.

This scheme was not previously included in our feasible options list for WRMP24 owing to potential WFD
deterioration risks and the relatively small gain in DO compared to the degree of asset and network
enhancement required. HRZ has also traditionally been in supply-demand balance surplus as the available
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DO from Romsey and Kings Sombourne sources exceeds the typical demand in HRZ. However, by
increasing the capacity of the Romsey Town and Broadlands link between HRZ and HSW, the surplus water
from Romsey and Kings Sombourne sources can be transferred to HSW.

Bulk import (HSW): Sea tankering from Norway (45Mi/d)

This option involves bulk import of water from Norway via sea tankers. This option (previously involving an
import from either Norway or Iceland) had not been included in our dAWRMP24 due to water quality concerns,
excessive and disproportionate costs and the number of ships needed to provide the required DO. A scheme
of this scale and nature has not been undertaken in the UK before and so there are no current industry
examples to reference or follow. However, given the volume of potential water available and the fact that the
source is already available, we looked at the constraints in closer detail to see if they could be addressed
prior to 2030 and this work is continuing.

The water comes from glacial melt in Norwegian highlands and is currently used for hydropower generation
at a station in western Norway before being discharged into a fjord. As part of this proposal, a part of the
water currently being discharged to the fjord will be loaded onto sea tankers. Infrastructure is already in
place at the hydropower station for this but will require recommissioning. There is an existing berth able to
handle sea tankers capable of carrying up to 45Ml/d and there is good access in and out of the fjord.

We identified Southampton docks as the only possible location in the Southern Water region for berthing
such large tankers.

Food grade tankers will be used to transfer water to the Southampton port. From the Southampton port, the
offloaded water will be transferred to one of the existing lakes at our Test surface water WSW in HSW for
temporary storage through a temporary pipeline along the River Test. The water will be treated at our Test
surface water WSW before being put into supply.

The supply could commence as early as within 6 weeks of the supplier being notified of the need. There is
an estimated 8-day turnaround time for each tanker; and therefore 8 vessels on rotation would be required to
maintain a constant supply during drought. This assumes that a need would be for no more than 90 days.

The commercial supplier has held preliminary discussions with the port owners in Southampton and
discussed creating berthing capacity for up to 120 days in a year when needed. We are investigating suitable
berths. A berth in the container port is furthest upstream and closest to the Test surface water WSW. There
are two alternative berths which are situated further downstream and therefore require a longer pipeline but
may have more space for a temporary pumping station.

Assuming no delays due to ships manoeuvring in the ports and/or tidal variations, we understand that a
steady supply of 45Ml/d can be maintained using a series of ships.

According to the commercial supplier, water quality is very close in quality to rainwater. However, two
aspects need to be addressed. The pH is around, and sometimes below, the lower limit for drinking water,
ranging from 6.3 to 6.7. Secondly the water is very soft, with Total Dissolved Solids (TDS) below 10mg/I. For
the local municipal supply, which is sourced from the same catchment, pH is increased to about 8.0 and the
water is mineralised.

An initial discussion took place with the DWI in April 2024. Following that meeting we need to undertake
additional work to assess and mitigate water quality risks to ensure that the imported water meets strict
acceptability criteria. This additional work would involve the production of a Drinking Water Safety Plan
(DWSP). This option would in principle comprise of the transfer of tankered water to our Test surface water
WSW through temporary pipes along the banks of the River Test. The imported water will be put into our
supply network after treatment at Test surface water WSW. We also considered Shoreham and
Littlehampton as possible locations but ruled these out due to inadequate infrastructure for storage and
treatment in the vicinity of the port and an inability to receive tankers of the proposed size.
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We continue to engage with the proposed supplier and recognise that we will need to resolve the following
points for the option to be delivered:

B The suitability of our identified berthing location for the anticipated size of tankers

B The further testing required to determine source water quality and hence treatment requirements and
risk assessment updates at Test surface water WSW

B The time taken to offload a 45MI tanker

B The need for additional space on the docks for installing pumps to pump water from the tankers and
pipe it to Test surface water WSW
B The potential triggers for mobilisation

B The potential outline nature of commercial arrangements that will need to be in place with both the
supplier and Southampton port operator to facilitate this option, including instances where the import
may need to be aborted after initial mobilisation, for example, due to improving water resource
situation.

The option is at the moment considered to be technically feasible from an engineering perspective, but there
are a number of deliverability challenges linked to water quality, commercial agreements, environmental
risks, logistical and planning consent/landowner agreement issues that are currently unresolved and which
would need to be explored further throughout AMP8.

We have included this option in our rdWRMP24 but only as a potential mitigant to try to reduce the reliance
on drought permits and orders which are otherwise the preferred options in WRMP24, on the assumption
that these challenges may be capable of being overcome by 2030-31. We will continue to engage with
relevant parties and stakeholders over the next AMP to resolve the identified issues and to develop this
option further.

We have included the 45MI/d option in our rdWRMP24 to offset the use of drought options in Hampshire by
as much as possible. We have not considered larger imports at this stage due to the available storage
capacity at Test surface water WSW. The environmental assessments that we have carried out on these re-
considered options are covered in Section 4 of this annex and included in annexes 17-19 of the main
rdWRMP24 Technical Report. We will need to discuss the outcome of our environmental assessments with
the Environment Agency and Natural England.

3.2 High level design and cost

3.2.1  Groundwater options

The Romsey groundwater option had already been designed at a high level as part of dWRMP24
development. The costs for the Romsey option were adjusted to 2020-21 cost base as was done for all
options in rdWRMP24. There were no changes to high level for this option.

For potential groundwater options identified as part of this exercise, the following approach was used to
come up with a high-level design.

B Pumps were sized against the flow and pumping head, assuming a pump efficiency of 80%. Where
only the borehole depth was known in terms of required head, additional head was included to allow
the water to pass through the required treatment and to join the network.

B Filtration was assumed to be by Amazon cartridge filtration unless the requirement for pressure or
sand filtration was already included in the scope. Where media-based filtration was required, the size
of filter was based on a conservative estimate of a normal sand filter.

B An upgrade in disinfection was normally assumed to be achieved by installing the correct size of
Ultra-Violet (UV) reactor, followed by gas chlorination. In cases where super-chlorination was
already used, an assessment was made on the size of the contact tank and the need to extend this.
Generally, the water quality in the region contains nitrogen in the form of nitrate. Ammonia, which
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would affect the network chlorine residual is therefore not present and does not need to be removed
by super-chlorination. This means that UV would be the preferred method of disinfection.

Sand filters were sized in line with normal design practice seen at similar sites within the industry.

Disinfection was assumed to be by UV treatment, unless adequate contact time for super-
chlorination already exists.

The high-level outline designs were shared with our Cost Intelligence Team (CIT) to produce indicative costs
for the defined option assets. The CIT maintains cost curves for the identified treatment processes. In the
case of Kings Sombourne, where the site is to be upgraded from an existing works, it was assumed that little
additional infrastructure would be required beyond that which is already there.

3.2.2 Sea tankering
The sea tankering option has two main components:
1. Procuring and transporting water from Norway to Southampton port

The costs for this component have been provided by the commercial supplier. It has a fixed element in the
form of annual charge. This charge is to cover costs in Norway related to pipework and infrastructure,
depreciation and maintenance, water quality sampling, updates to the Invasive Non Native Species (INNS)
risk, constant liaison with the Norwegian suppliers of water, shipping agents and the port of Southampton.

The second element is the unit charge which will become payable once the option is triggered. The charge
will cover:

B Purchase price of the source water in Norway
B Loading costs

B Shipping costs

B Southampton harbour costs

B Berthing costs

The commercial supplier has provided us with initial estimates of annual charge and unit charge. We have
included them in our cost estimates for this option. However, these are subject to change following
commercial and contractual negotiations.

2. Transfer of water from Southampton port to Test surface water WSW

We have identified potential transfer routes from Southampton port to Test surface water WSW and the
length and diameter of pipe that would be needed for this purpose and the associated costs. This has been
done at a very high level and will need to be refined once an exact berthing location has been agreed and
infrastructure requirements are better understood.

The total cost of delivering water to Southampton port, in terms of £ per Ml has been provided by the
commercial supplier who_will additionally charge a ‘reservation charge’ on an annual basis.

An ‘incident’ cost for sea tankering was estimated based on a single deployment per year for a period of 90
days and includes the costs of installing the infrastructure required to transport water from the port to Test
surface water WSW, including remineralisation at Test surface water WSW and removal of the pipeline after
the event.

A set up cost for planning, land agreements, initial purchase and storage of the pipe, along with other
development costs, has been included within the cost profile.

The costs of the resilience options we are now including in our plan and all of the other option costs are
included in the WRP tables that accompany this WRMP.
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3.3 Carbon costs

Carbon assessment was undertaken in the same way and using the same bespoke carbon accounting tool
as for other options in the WRMP. This is a ‘bottom up’ approach and is likely to provide a more accurate
assessment of carbon than a ‘top down’ approach based on generic carbon per spend estimates (e.g.
tonnes CO2e per £m spent), but the results can be compared and reconciled at a later stage.

The capital (embodied) carbon of each option was estimated using assumed quantities of different items,
namely: civil, mechanical, steel or glass reinforced plastic (GRP) items, instrumentation, control and
automation (ICA) and consumables. These quantities are multiplied by the relevant emission factors (EFs) to
calculate tonnes equivalent of carbon dioxide emissions. Due to uncertainties around end-of-life
decommissioning, demolition, reuse or disposal of assets, any emissions associated with these aspects are
excluded. The ongoing emissions associated with the operation of the assets such as fuel, energy, chemical
use, transport, or any direct emissions from processes over the specified period (60 years assumed), are
calculated by multiplying the respective EFs with the assumed consumptions or quantities.

The cumulative operational emissions are the sum of operational carbon emitted each year over the project
life, and cumulative capital emissions are the sum of capital carbon from construction and capital
replacements (renewals) over the project period. Ultimately, cumulative operational emissions, and
cumulative capital emissions, produce the whole life carbon estimate. The approach is summarised in Figure
1 below.

Annual Operational \ Annual Operational \
Consumptions Carbon tCO,e

Fossil fuel use X EFs .« Fossil fuel Throughout

Process emissions * Process Project Life

kWh grid electricity use + Grid electricity

Chemicals Use « Chemicals Cumulative Operational

Emissions
Transport use / +_Transport j I —> WHOLE LIFE
\ \ Cumulative Capital CARBON
Capital Carbon Capital Emissions
Quantities Carbon tCO,e
« Civil X EFs | . civi Throughout

* Mechanical * Mechanical
» Steel or GRP + Steel or GRP
ICA + ICA

Consumables / + Consumables /

Project Life

Figure 1: Cumulative operational and capital carbon approach to whole life carbon cost’
Carbon associated with each option was valued using government guidance? on the value of carbon over
time.
The resulting option summary table outputs for carbon includes four values:
B Embodied (capital) carbon emissions (tCO2 equivalent)
B Annual operational carbon emissions (for first year) (tCO2 equivalent per annum)
B Whole-life Carbon (for 60 years) (tCO2 equivalent)

2 Valuation of greenhouse gas emissions: for policy appraisal and evaluation” (BEIS, 2021) and HM Treasury (2022) Green Book
supplementary guidance on intergenerational wealth transfers and social discounting, pg. 5.
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B Total Carbon Cost for 60 years (£)
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4 Environmental assessments

In developing our draft WRMP24, we have referred to statutory environmental requirements, national
legislation and guidance, to inform our approach to producing a plan that seeks to provide a reliable and
sustainable supply of water to our customers whilst protecting and, where possible, enhancing the
environment. We have engaged with our environmental regulators (the EA and Natural England) on our
environmental and social assessment approach and on our findings. Feedback informed our ongoing
assessments, requiring us to reject or modify options to better address environmental concerns or
opportunities. The statutory processes that we follow are set out in the figure below:

Strategic Environmental Assessment
Beneficial and adverse effects of each option and strategy are assessed againsta
broad range of environmental and social topics (e.g. biodiversity, heritage,
health).

Habitats Regulations Water Framework Directive

Assessment Assessment

Will the option or strategy lead to

adverse effects on the biology and

chemistry of water bodies or their
physical characteristics?

Will the option or strategy
adversely affect any European
designated conservation
sites?

Figure 2 Statutory environmental requirements - Habitats Regulations Assessment?, Strategic
Environmental Assessment* and Water Framework Directive Assessment®.

4.1 Strategic Environmental Assessment (SEA)

The SEA regulations® require an assessment of the likely significant environmental effects of the rdWRMP24.
The assessment can help identify ways in which adverse effects can be avoided, minimised or mitigated and
how any positive effects can be enhanced.

Overall, the rdWRMP24 is considered to have significant positive operational effects against SEA objectives
to: deliver reliable and resilient water supplies; and maintain and enhance the health and wellbeing of the
local community, including economic and social wellbeing. The additional design capacity for potable water
that Southern Water would provide would help to ensure a continual supply of clean drinking water,

3 The Conservation of Habitats and Species Regulations 2017

4 The Environmental Assessment of Plans and Programmes Regulations 2004

5 The Water Environment (Water Framework Directive) (England and Wales) Regulations 2017
8 The Environmental Assessment of Plans and Programmes Regulations 2004
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supporting economic/population growth, generating a positive effect on human health and increasing
adaptability to the effects of climate change.

The rdWRMP24 (post mitigation) is also considered to have a range of likely significant negative effects on
the following SEA objectives:

o Protect and enhance biodiversity, priority species, vulnerable habitats and habitat connectivity (no
loss and improve connectivity where possible);

o Protect and enhance the quality of the water environment and water resources;
o Reduce embodied and operational carbon emissions;
o Conserve, protect and enhance landscape, townscape and seascape character and visual amenity;

o Minimise resource use and waste production.

These effects reflect the number, scale, proposed location and findings of the HRA and WFD assessments,
including a precautionary view on the treatment of uncertainty. Many of the options have been revised from
the draft WRMP24, with delivery delayed in the rdWRMP24 to allow sufficient time for investigation and
consideration of additional mitigation options.

Where negative effects have been identified, generally, these are expected to be either minor or moderate
only, although uncertainties remain. The exceptions to this are in respect of biodiversity, climatic factors,
water quality and flood risk. The operation of three drought order options (integrated from our revised draft
Drought Plan 2022) have been identified as having a likely significant effect on biodiversity. For these
options, a programme of mitigation and monitoring has been discussed with the Environment Agency and
Natural England.

In respect of climatic factors, significant quantities of embodied carbon are associated with the construction
materials used for the desalination options. However, whilst such effects are to an extent unavoidable, as
they are associated with all large-scale infrastructure proposals, mitigation measures have been identified
including the completion of a carbon footprint study that considers the opportunities for use of low and net
zero carbon energy materials (linked to our Net Zero Plan). A potential negative effect is identified against
options involving non-essential use bans, as there are potential economic impacts on businesses that benefit
directly or indirectly from certain water uses. Detailed mitigation and enhancement measures have been
identified to help avoid, minimise, reduce or mitigate effects where identified.

4.2 Habitats Regulations Assessment (HRA)

The Habitat Regulations” require the assessment of the potential impacts of plans and programmes on the
Natura 2000 network of European protected sites (European sites). The HRA determines whether there will
be any ‘likely significant effects’ from a WRMP on any European site as a result of implementing the plan
(either on its own or ‘in combination’ with other plans or projects) and, if so, whether these effects will result
in any adverse effects on the site’s integrity.

"The Conservation of Habitats and Species Regulations 2017
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The HRA screening is precautionary, and to be compliant with case law, does not take into account the
effects of mitigation measures. In consequence, the majority of options needed to be screened for the more
detailed appropriate assessment as significant effects were considered either likely or uncertain for a range
of European sites. However, once the appropriate assessment was able to take into account the nature of
the options and the potential for mitigation through scheme design and delivery, the September 2023 HRA
(Annex 18), plus the July 2024 HRA Addendum (Annex 18A8), concluded that for virtually all of the
rdWRMP24 options, there will be no adverse effects on any European protected sites (and Ramsar sites)
that cannot be reliably avoided through scheme design or mitigated with measures that are known to be
available, achievable and likely to be effective at the project-level. However, it is recognised that there are
some residual uncertainties associated with some options due to the absence of detailed design and the
long planning horizon for delivery. In these instances, this does provide substantial time for any residual
uncertainties associated with these options to be resolved and (if necessary) the option set aside and
replaced in future WRMP cycles.

The HRA of the rdWRMP24 provides a strategic, plan-level assessment to support the WRMP. ltis not an
application-specific (‘project’ level) assessment. A more detailed, project-level HRA (with Stage 2 Appropriate
Assessment where required) will be needed to support any actual planning application and environmental
permit or consent.

4.3 Water Framework Directive (WFD) assessment

The Water Environment (Water Framework Directive) (England and Wales) Regulations 2017 sets a default
objective for all rivers, lakes, estuaries, groundwater and coastal water bodies to achieve ‘good’ status or
potential by 2027 at the latest.

If an option has been assessed to definitively not comply with the WFD Assessment Objectives set out
above, then the option has been reported as WFD non-compliant and removed from the WRMP process.

If an option is assessed to potentially not comply with the WFD Assessment Objectives set out above, then
the option has been reported as ‘potentially WFD non-compliant’. If an option is reported as ‘potentially WFD
non-compliant’ it may remain in the WRMP process as it may be appropriate to consider the option further
where it is considered that additional evidence to improve confidence in the assessment and/or enhanced
design could mitigate the potentially WFD non-compliant issues.

The September 2023 WFD assessment (Annex 19) plus the July 2024 WFD addendum, which assessed
new and changed options since the 2023 report (Annex 19A), should be read in conjunction with each other.
These assessments have concluded that the majority of the supply options contained in our preferred plan
would be compliant with the WFD requirements. The WFD assessments did identify that 19 options were
anticipated to be potentially non-compliant (with either low or medium confidence) relating to the potential for
impacts on water quality and, in some cases flow (where discharge is to a river) or change to the
groundwater abstraction regime. Some potential cumulative effects between options, as well as potential in-
combination effects with other water companies, could also occur. These options include some groundwater
sources, a reservoir and all of the desalination and effluent re-use schemes.

These conclusions are provisional and reflect relatively precautionary assessments. For all options, further
evidence and assessment is required, and is being progressed through the programme of work to reduce

8 Annex 18A assessed new and changed options since the 2023 HRA. Annex 18 and Annex 18A should be read in conjunction with
each other.
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delivery risk as well as programmes to support the HWTWRP SRO. Given the significant lead in time for
some options, it is considered sufficient to provide an adequate period with which to conclude such
investigations.

4.4 Next steps

Following consultation, we will review the proposed options and once the final WRMP24 has been published,
the selected schemes for water resource management will need to be implemented through specific projects.
As part of this process, further study, investigations and assessment will be undertaken to understand and
manage the potential environmental and social impacts. These assessments, which may include EIA and
project-level HRA, will take account of the issues identified but will also be informed by the greater detail
available as the work progresses about option design, siting and pipeline routing, construction methods and
scheme operation.

All will be supported by active engagement with the relevant regulators. Further details are provided in the
July 2024 updated SEA Environmental Report, September 2023 HRA Report plus July 2024 HRA
Addendum and September 2023 WFD Technical Note plus July 2024 WFD Addendum (Annexes 17-19).
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5 Impacts of resilience options on drought
permits and orders

The accelerated delivery of Petworth groundwater option along with other measures we have introduced for
rdWRMP24 mean that the Pulborough surface water drought option is no longer required beyond 2029-30
unless we are faced with a 1-in-500 year drought (see section 6.3.4 and 7.2 of our dWRMP24 Technical
Report). This section is therefore focussed on the Western area.

5.1 Impact on supply-demand balance

Our preferred plan includes the use of Candover Drought Order and River Test Drought Permit/Order under
drought conditions for the period 2030-31 to 2033-34. This is the case after the inclusion of resilience options
as described in the preceding sections. Given the high degree of uncertainty associated with the sea
tankering option, we have considered the impact on the overall supply demand balance for three different
alternative scenarios in Figure 2.

B Bulk import via sea tankers is unavailable (shown as blue lines in Figure 2)

B Bulk import via sea tankers is available but the River Test Drought Permit/Order, Candover Drought
Order and Lower ltchen Drought Order are not available (shown as the orange line in Figure 2)

SOB HSW +HSE NYAA Situation & SDB HSW e HSE DYAA (1:100] Stuation 4
0 _,_/__—_”————\_— 0.0
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Figure 3: Supply-demand balance in HSE and HSW under 1-in-100 year (1:100) and 1-in-500 year
(1:500) drought conditions with and without the availability of bulk import via sea tankers and
drought options in Hampshire.

These results are also tabulated in Table 1 and highlight the following trends:

B Prior to 2030, before bulk import via sea tanker option (and other resilience measures become
available), we are likely to be reliant on drought permits and orders in HSE and HSW to maintain our
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supply-demand balance under drought conditions. In the absence of these drought permits and
orders, we forecast an average supply-demand balance deficit of around 100Ml/d to 110MI/d in the
two WRZs during drought when our River Test and Lower Itchen sources may be unavailable due to
HoF restrictions.

B Between 2030 and 2033-34 our resilience measures, including bulk import via sea tankers, are still
insufficient to maintain our supply demand balance during drought without the Candover Drought
Order and the River Test Drought Permit/Order. The residual supply-demand balance deficit would
be around 34Mi/d to 43Ml/d. If the Sea Tanker bulk supply is also unavailable during this period that
deficit increases to around -80M/d to -88Ml/d.

B From 2034-35 once the HWTWRP becomes available, the reliance on drought permits and orders, is
reduced to River Test Drought Permit/Order for up to 46Ml/d in a 1-in 500 year drought until 2039-
40.

Table 1: Supply-demand balance in HSE and HSW under 1-in-100 year and 1-in-500 year drought
conditions.

Drought Average supply-demand balance (Ml/d)

: : Planning scenario
interventions 2025-26 to 2029-30 2030-31 to 2033-34 | 2034-35 to 2039-40

5.2 Beneficial impact of resilience options on utilisation of
drought permits and orders

A key aim of introducing these additional resilience options and changes into our plan is to reduce the overall
reliance on drought permits and orders for the River Test, ltchen and Candover Stream to maintain our
supply-demand balance whilst our long term solutions for the Western area are delivered.

Through our supply-demand balance and investment modelling we have undertaken additional sensitivity
analyses to quantify the benefits that the resilience options provide at different levels of drought severity and
any residual supply-demand balance deficits if drought permits and orders are unavailable. In all cases, the
investment modelling selects and utilises the Romsey and Kings Sombourne groundwater schemes from
2030-31.

The data included here therefore show the benefits of including bulk supply via sea tanker as a resilience
option to reduce use of drought permits and orders. Figure 3 (three paired comparisons) shows the effect of
sea tankering on the use of drought permits, specifically the Test surface water, Candover and Lower ltchen
drought permits. For each pair of figures, the left panel shows how the drought permit is used when the sea
tanker bulk supply option is enabled and the right panel when the sea tankering option is excluded.

The largest effect of the sea tanker bulk supply is on abstraction from the Lower Test where tankering
reduces the use of the permit by up to 46MI/d. This can be at the expense of the Candover drought option (in
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cases where the Test surface water drought option is reduced by 46Ml/d, the use of Candover increases by
1MI/d in a 1:100 DYAA event. Other than that, Candover use is unaffected i.e. even with the resilience
options in place. These impacts are summarised in Table 2. In all cases, the Lower ltchen drought option is
not planned to be used after 2030.

Figure 4: Effect on utilisation of drought permits and orders with resilience schemes depending on
the inclusion and exclusion of sea tankering.

With Bulk Supply by Sea Tanker Enabled With Bulk Supply by Sea Tanker Excluded
Drought option - supply side (HSW): Lower Test Drought option - supply side (HSW): Lower Test
drought permit/order (80MI/d) drought permit/order (80Ml/d)
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Table 2: Benefit of bulk supply via sea tanker (and other resilience options) on drought permit and
order use in Hampshire (negative values indicate reduction in drought permit/ order use).

Change in drought permit/ order usage with bulk supply via sea tanker

Drought Planning
permit/order scenario

We have used an investment model (IVM) to optimise the selection of options for our Best Value
rdWRMP24. We are not planning to use the Lower Itchen Drought Order after 2029-30. It was therefore not
available to the IVM for selection after 2029-30. The groundwater options in Romsey (HRZ) and Kings
Sombourne (HRZ) support HSW during droughts through the interzonal transfer between HRZ and HSW.
Bulk import via sea tankers directly benefits HSW. These options do not support HSE and therefore have no
impact on the utilisation of Candover Drought Order. Their main impact is on the utilisation of River Test
Drought Permit/Order.

In developing our rdWRMP24, we pre-selected Romsey and Kings Sombourne groundwater options along
with bulk import via sea tankers from Norway to provide benefit from 2030-31. This pre-selection was
necessary as the IVM would otherwise not select the resilience options in the Western area as long as
Candover and River Test drought options are available in Hampshire. This is because drought options are
considered as temporary, low cost solutions with limited or no additional CAPEX compared to developing
new schemes. Even when options such as water recycling are available, the IVM prioritises the utilisation of
drought permits and orders over such types of options due to their high operational costs. We are working
with WRSE to improve the IVM so that it would maximise the utilisation of non-drought options, regardless of
the costs, before selecting drought options. We hope to have this in place for WRMP29.

In order to maximise the utilisation of bulk import via sea tankers and other accelerated options in
Hampshire, we reduced the volume available from the River Test drought option from 80Ml/d to 14Ml/d
during droughts of up to 1-in-200 year severity. This was done through an iterative process whereby the DO
available from the River Test drought option in a 1-in-200 year drought was progressively reduced. 14Mi/d is
the minimum DO needed from the River Test drought option to meet supply-demand balance in the event of
a 1-in-200 year drought between 2030-31 and 2033-34. Without bulk import via sea tankers, the volume
needed from the River Test drought option in the same drought will be 60Ml/d.

Once the HWTWRP becomes available from 2034-35, the Candover Drought Order and bulk import via sea
tankers is no longer available and the River Test Drought Order is only available under 1-in-500 year drought
conditions up to 2040-41.
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5.3 Duration and frequency of sea tankering during drought

To understand the likely duration of use for both sea tankering and drought permits and orders, we have
used our hydrological modelling of the Lower River Test to investigate the impact of different drought
intervention on flows compared to the presently proposed HoF for the River Test that is due to come into
operation from 2027.

In undertaking this assessment, we have used stochastic flow sequences generated using the regional
stochastic climate data (ca. 20,000 years) in combination with the existing Catchmod River Model developed
by the Environment Agency to estimate total flow in the River Test. This model is regularly used for our
operational drought forecasting and management for the River Test.

We have assumed two distinct modes of operation for our Test surface water WSW in this assessment.

B Demand on the Test surface water WSW is set to ‘recent actual’ value of 55MI/d. This reflects the
long-term average Distribution Input (DI) from the site and is the rate typically adopted in our drought
forecasting.

B Demand on the Test surface water WSW is set to the maximum treatment capacity at the site
(80MI/d). This might reflect a severe drought position where both bulk import via sea tankers and
drought permits and orders are in use and output from the Test surface water WSW is being
maximised to reduce or replace abstraction pressure on the River ltchen e.g. because the River
Itchen is approaching or is below its HoF.

The ca. 20,000 year stochastic flow dataset generated by the Catchmod model was analysed to determine
the duration over which the river flow would be below the HoF at different levels of drought severity. The
impact of abstraction on flow was determined by using the two demand scenarios mentioned above but then
adjusting for the benefit of drought interventions:

B Bulk import via sea tankers for up to 45Ml/d Test surface water SW

B Other proposed short term resilience options (Romsey and Kings Sombourne) which can provide an
alternative supply of up to 7.3MI/d of additional water into HSW

B Operation of River Test Drought Permit/Order following the same procedure as currently set out
under the agreement we signed with the Environment Agency under Section 20 of the Water
Industry Act 1991, allowing up to 80MI/d of daily abstraction down to a reduced HoF of 200MI/d.

Table 3 summarises the duration of which flows would be below the proposed 2027 HoF for both ‘natural’
flow with no abstraction at Test surface water WSW and for different combinations of drought interventions.
Table 3: Summary of duration of drought (defined by the days below River Test Hands off Flow) by
drought severity and different levels of resilience and drought interventions.

Drought severity

Drought : : Abstraction
options 1-in-20 1-in-50 1-in-100 1-in-200 1-in-500 | gcenario
year year year year year
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Drought severity

Drought - - - - - Abstraction
options 1-in-20 1-in-50 1-in-100 1-in-200 1-in-500 | gcenario
year year year year

A number of trends are apparent.

B Given the high HoF, even under relatively mild (1-in-20 year) drought with ‘natural’ flows and no
abstraction from the River Test, there are likely to be extended periods of time where flows are
below the proposed 2027 HoF.

B Use of the proposed resilience options can create near ‘natural’ conditions in the River Test if
demands are close to long term average rates (ca. 55Ml/d).

B [f the bulk import via sea tankers and only drought permits and orders are used to maintain supplies,
the period for which river flows are likely to be below the future HoF is extended by around 9-12
weeks (compared to the natural flow recession and recovery).

B For the most severe droughts (1-in-100 year or more severe) when abstraction from the River ltchen
may be significantly curtailed due to HoF, it is likely that bulk import via sea tankers, other resilience
options and drought permits and orders will be required to operate together to maintain supplies.
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Under this scenario the duration of a drought where flows are below the HoF could be between 8-10
months even with all resilience options and is largely driven by natural flow.

B The use of all resilience options, including drought permits and orders would extend the duration that
flows are below the River Test HoF compared to natural flows by around 20-40 days. If drought
permits and orders alone are used this same duration would be extended by between 40 and 80
days.

Figure 5 shows the difference in duration below HoF from natural for each of the drought interventions.

Days Below 2027 HoF during Drought
Recent Actual Demands (55Mi/d)

——— Drought Permit/Order Only

—— With Bulk Supply via Sea Tanker
- With All Resilience Options

A"

Days below HoF (Difference from Natural Flow)

10° 10! 10? 10°
Drought Return Period (years)

Days Below 2027 HoF during Drought
Full Utilisation (80MI/d)

3

8

&

- Drought Permit/Order Only
w— With Bulk Supply via Sea Tanker
—— With All Resilience Options

8

A
-

o

Days below HoF (Difference from Natural Flow)

10! 10? 10°
Drought Return Period (years)

2

Figure 5: Difference in forecast duration of drought (days below the 2027 River Test HoF) compared
to ‘natural’ conditions with no abstractions under a typical demand of 55Mi/d (top) and full treatment
capacity of 80Ml/d (bottom) at Test surface water WSW.
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5.3.1  Sequencing of operation

We envisage that operation of the bulk import via sea tankers would be exercised before the implementation
and utilisation of River Test Drought Permit/Order. Given the lead-in time of several weeks for both the sea
tankering and drought options, applications for drought permits or orders may still need to be submitted in
parallel or combination with the mobilisation of the sea tankering operation.

Consequently, whilst the effect of deploying the bulk import via sea tankers is that it reduces the amount of
water needed by the River Test Drought Permit/Order, it does not necessarily reduce the frequency of
application. However, if granted, the implementation of River Test Drought Order/Permit could be suspended
while sea tankering can meet demand.

We may be required to ensure that the bulk import via sea tanker option is in operation before we submit any
application for the River Test Drought Permit/Order. Figure 4 shows the difference this timing of mobilisation
would make on flows and trigger crossings in the River Test for an indicative 1-in-200 year drought
scenarios:

B If the bulk import via sea tankers is required to be in place before an application for River Test
Drought Permit/Order is made, we would need to begin mobilisation of sea tankering close to our
existing 90-day (Level 1) drought trigger for the River Test and mobilisation would occur nearly every
year between 2030 and 2034. The option may not be needed and thus there is likely to be significant
abortive cost.

B If the mobilisation of bulk import via sea tankers was delayed to reduce the risk of abortive action but
still in time to ensure the supply was in place prior to the River Test HoF being reached, it would
need to be mobilised at or around our existing 60 day flow trigger for pre-consultation on the River
Test Drought Permit.

B In both scenarios the sea tanker option is effective at both delaying and reducing the utilisation of
River Test Drought Permit/Order.

As with the existing drought permit and order arrangements for the River Test, the long lead-in times coupled
with high HoF for the River Test licence from 2027 are likely to mean the mobilisation of sea tankering and
application for the River Test Drought Permit/Order will be frequent and could occur in very mild conditions.
As has been the case in both 2019 and 2022, the need for early application has meant that the drought
actions may be abortive i.e. it is likely that sufficient rain will occur between mobilisation or application such
that actual operation of either the sea tankering option or drought permit/order will not be required. As might
be expected, a delayed mobilisation of the sea tankering option reduces the risk of abortive action, including
associated environmental impacts of the temporary pipeline installation and mobilisation costs.

This position will continue to be reviewed and assuming the option develops, will be factored into our next
iterative Drought Plan along with a more detailed development of the triggers and sequencing of
interventions. This will also need to reflect any changes to licence conditions following renewal of the Lower
Itchen abstraction licences in 2025 and the River Test Abstraction licence in 2027.
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Figure 6: Sequencing of drought interventions in a 1-in-200 year drought event. The top panel shows
sequence if mobilisation of sea tankering is not required before application for a drought permit or

order. The bottom panel shows the scenario if mobilisation is required before such an application. In
both scenarios, sea tankering is effective at both delay and reducing the utilisation of the River Test

drought permit/order.

Table 4 summarises the probability of both having to mobilise the sea tanker bulk supply and application
thresholds/timing for the River Test drought permit and order.
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Table 4: Summary of likelihood of mobilisation of sea tankering option and River Test drought p
abortive action based on potential flow triggers for the River Test abstraction.

Probability of ALl L
. Annual probability Return period 5 y (Annual
Trigger . . abortive drought " .
trigger is reached (years) . probability of risk
Intervention . .
of abortive action

42 days to 355MI/d HoF (6 week sea tankering 50.0% 95.0% 47.5%

mobilisation trigger)

35 day to 355MI/d HoF (Drought Plan 2022 25.0% 89.0% 22.3%

cation, including risk of

trigger)
21 days to 355MI/d HoF (3 week Sea tankering 20.0% 86.0% 17 2%

mobilisation trigger)

Flow at which Test surface water average output o o 0
restricted (flows below 410M/d) s LT Jadit

355MI/d HoF Reached (2018 Licence condition) 2.8% 36 0.0%

42 days to 355MI/d HoF (6 Week Sea tankering o o o
mobilisation trigger) LLIRDYS L 0% 97.0%
28 days to 355MI/d HoF (4 Week Sea tankering

mobilisation trigger) 50.0% 2 95.0% 47.5%
21 days to 355MI/d HoF (3 Week Sea tankering

Future position under mobilisation trigger) . 50.0% 2 93.0% 46.5%

igﬁgit%\r/\er Test licence ::ogﬁiiz tti% :?gghg}lé?)HoF (2 Week Sea tankering 33.0% - 93.0% 20.7%

(HoF at 355-390MI/d) 7mcoigl3llls$ :t)i Sffrl?glécé rI;IoF (1 Week Sea tankering 33.0% 3 _— 20.0%
-(I;ﬁ)s\:lss ubrtila:v?l 2/18 (t)e(;rat\(:gal\gllle/(;))mpm restricted 20.0% 5 85.0% 17.0%
222 d/it?ogr?)MI/d HoF Reached (2027 Licence 28% 36 -
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6 Conclusion

The effect of revised dates for certain large infrastructure schemes means that we will have to continue to
rely on applying for the use of drought permits and orders in Hampshire (Western area) until those schemes
are fully operational. Without the use of drought options in the Central and Western areas, we cannot
achieve our projected supply-demand balance and they remain a necessary interim measure until the
longer-term infrastructure is developed and operational. Through stakeholder and customer engagement, we
understand that the continued reliance on drought options present ongoing concern.

The Environment Agency asked us to reconsider specific options to mitigate the reliance on drought permits
and orders. In developing our plan and in response to regulatory feedback, we undertook a targeted
reappraisal of options to identify those which could potentially reduce our dependency on drought options in
the Western and Central areas in the interim period until our large infrastructure schemes could be delivered.

As a result of that process, our plan now includes four options. These include one new option (groundwater
option at Kings Sombourne), two accelerated groundwater options (groundwater options at Romsey and
Petworth) and a bulk import via sea tankers in the Western area. All four of these options were pre-selected
to deliver benefit from 2030-31 i.e. the IVM (investment model) was not given free choice to select them.

The inclusion of these options does not remove the need to rely on drought options altogether, nor does it
alter the frequency of application for drought permits or drought orders in the Western area. The bulk-import
via sea tankers, if used in the Western area in parallel with drought options, can however, by providing water
from an alternative source, reduce the volume of water needed from the River Test Drought Permit/Order.
The Candover Drought Order will still be needed at its full capacity in the event a drought up to 2033-34.

As a result of the measures we have introduced in rdWRMP24, the Pulborough surface water drought option
will no longer be needed in the Central area after 2029-30 unless we are faced with a drought of 1-in-500
year severity.

The implementation of the bulk-import by sea tanker option presents a number of deliverability challenges
(which had previously resulted in it being rejected) and we are committed to exploring these further
throughout AMP8. We have considered the implications, potential risks, costs and uncertainty from the bulk-
import via sea tanker and other resilience options and have balanced this with the wider concern about the
continued reliance on drought options in the Western and Central areas and the environmental driver to
reduce to this reliance.

Our plan has been developed using the WRSE IVM. It optimises the selection of options to meet supply-
demand balance using a ‘best value’ approach as required under WRPG. The IVM selects the use of the
continued reliance on drought options because of the high operational costs associated with the bulk import
via sea tankers, when compared with the drought options, which the investment model considers as
temporary, low-cost solutions with limited or no additional CAPEX. In order to incorporate the utilisation of
the bulk import via sea tankers (and the other accelerated resilience options in the Western area) into our
plan, we pre-selected this and other resilience options and reduced the volume required from the River Test
Drought Permit/Order through an iterative process. This therefore comprises a variance from the way other
options are selected by the investment model and which otherwise were materially aligned with the best
value requirements in WRPG.

As supported by the IVM, the continued reliance on drought options represents the best value option overall
when considered with the addition of the sea tankering option. These new options are however being
included in our plan as potential mitigants to the drought options, which are otherwise the preferred basis of
our plan, on the assumption that the deliverability challenges can be overcome by their anticipated utilisation
dates. In line with the WRPG requirement to achieve a 1-in-500 year drought resilience level, our plan
requires no further use of supply-side drought options after 2040-41, in all but the most extreme droughts.
Without this manual intervention to the IVM, these resilience options which are being included for the specific
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beneficial purpose of reducing reliance on drought options, would not be selected as early as 2030-31 in the
case of accelerated and new groundwater options and not at all in the case of bulk import via sea tankers.

It is important to note that the WRMP process is a cyclical approach to long-term planning and our appraisal
of options will continue into the next phase to keep developing and to build resilience in the Western area. As
we progress towards WRMP29, we will be working with other water companies to seek new opportunities
and ways of working that are mutually beneficial and serve to improve the availability of water as well as
protecting the environment.. Where possible we will bring options forward during AMP8 should the feasibility
increase along with our ability to deliver them.
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7 Future Water and the transition into WRMP29

In view of the challenges we face across our supply area, we have recently started a project which involves a
different way of thinking about water resources in our region.

The traditional approach to water resources management planning has historically been dependent on
abstraction from surface and ground water sources of water. However, as we move forward the impacts of
climate change are likely to have an ever-increasing impact on the way our customers use water. We
acknowledge, that as a progressive water company, we need to be agile in our approach to water resource
management and adapt our thought processes to consider and develop different options that may currently,
or in the past, have been ruled out. This includes a review of innovation and ways of working which may
have changed the feasibility of options that previously were not feasible. As we move forward with our
'Future Water’ resource planning we will be considering emerging technologies and evolving approaches to
water resource management, including addressing some of the challenges associated with desalination and
water recycling. Taking desalination as an example, there are challenges to overcome which includes energy
intensity, disposal of hyper saline brine, and compliance with the DWI Regulation 31 for components such as
reverse osmosis membranes. The areas identified as current challenges will be reviewed to consider how
alternative technologies or relationships could be used to address them. For example, could the waste brine
become a by-product with commercial value and eliminate disposal to the environment? Such considerations
are typical of the challenges which will need to be addressed as we progressively develop our thinking about
future water needs, seeking opportunities to maximise the water available in water-stressed areas. We will
continue to explore all avenues available to us to provide the resilience we need in the South East.

We are currently developing and adopting our Future Water approach which will feed into the annual
updates of our WRMP24 and also inform the process as we begin to develop our WRMP29.

As with any form of change, we will continue to be open to new ideas and approaches. We will strengthen
our engagement with all concerned stakeholders to involve them in shaping Future Water so they are
involved in water resources management developing effective plans in partnership with us. As we move
forward with our thinking, we will develop shared learning opportunities to ensure our mutual understanding
of our catchments and strategic options develop in tandem so we can capture and develop ideas from
outside of our business and influence and inform the organisations and communities around us too.
Internally we will empower people to think differently about water resources strategies to inform future
WRMP’s to ensure we not only meet the needs of our customers and the environment but work together to
provide water for people and the environment for life.

Outside of this WRMP24 process, and in preparation for WRMP29, we have started to explore our Future
Water approach to thinking about water resources and we are excited to share a first look at some potential
future options for our Pulborough site in our Central area and our Test surface water WSW in our Western
area. In summary we have undertaken pre-feasibility reviews of the following options:

1) Recirculation of water on the River Rother, River Arun and also on the River Test. This option is
not currently considered to be viable and would require extensive environmental investigations
to ascertain potential for environmental impact.

2) Desalination of water to create potable drinking water. At the current time this option is not being
progressed in the early stages of our rdWRMP24 due to significant environmental constraints in
the locations where desalination has been considered (set out in the rejection register) regarding
the disposal of hyper saline material, and energy intensity. We will investigate potential
innovative techniques to assess whether desalination can become more attractive as an option
by undertaking research in potential uses for the hyper saline solution and whether energy
consumption could be reduced.

3) Abstraction of increased volumes of water on the transitional waters of the River Arun. We
currently believe this option is worth investigating further and we will be pursuing more work on
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this option which we are keen to work on collaboratively with the relevant stakeholders. We are
aware of the environmental considerations required in the Pulborough area which can be
complex in nature hence a joined up and collaborative approach will be essential to exploring
this option further. We intend to provide updates on the development of this option during our
annual review updates and potential for inclusion for consideration in our WRMP29.

We will develop Future Water thinking further as we move into the development of WRMP29 but should any
option prove to be feasible at an earlier stage we will bring it forward if appropriate and update stakeholders
via the WRMP annual review process.
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Western area options (appraised before 28 September 2023)

Option Name

Option Description

Estimated
DO (Mi/d)

Reason for re-appraisal rejection
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Reason for re-appraisal rejection

The table above lists 28 of the 31 western area options shared with the EA and NE following the 28 September 2023 workshop referred to in section
2.4 of this annex. The three options not listed in this table are the selected options (bulk-import via sea tankering, Kings Sombourne and Romsey).

We have also considered a number of other options that have been suggested as part of the internal and external engagement but weren’t on the list
of 31 schemes circulated with the EA and NE in October 2023. These options are included in the following table:

Western area options (appraised after 28 September 2023)

Option Name

Option Description

Estimated
DO (Mli/d)

Reason for re-appraisal rejection
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