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1. Cost adjustment claims — update to claims

1.1 Key messages

*  Our cost adjustment claims are materially unchanged relative to those submitted as part of the early
submission in June 2023.

* We have supplemented our early submission by providing a view of our claim values prior to the
application of frontier shift assumptions.

*  We have withdrawn claim UUW_CAC_005 following confirmation from the EA on its approach to regulation
at physico-chemical sites.

1.2 Structure

1.2.1 The purpose of this document is to update the claims set out in the early cost adjustment claim
submission in June 2023. We are mindful of Ofwat’s guidance that: “We will treat with caution any
claims submitted in business plans that were not included in, or substantially changed from, the early

cost claim submission

71, As such, we have made only limited changes. Any changes have been clearly

marked in red, with any deleted content being marked with a strikethrough.

1.2.2 This document is structured as follows

Section 2 summarises the updates made to our claims since the 9 June 2023 submission.
Section 3 to 8 set out ‘UUW_CAC_001 — Reservoir dam maintenance’.

Sections 9 to 15 set out ‘UUW_CAC_002 — Drainage’. Note that this claim would be withdrawn in the
event that our proposals for a company-specific PCL for internal sewer flooding.

Sections 16 to 21 set out ‘UUW_CAC_003 — Phosphorus removal’.
Sections 22 to 27 set out ‘UUW_CAC_004 — IED compliance’.

1 Ofwat (2022) PR24 Final Methodology: Appendix 9. Available here.
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234

2.4

241

24.2

Summary of updates to claims since our 9 June 2023
submission

This section sets out a summary of any changes made to our cost adjustment claims since the June
submission. We have only made minor changes, in line with Ofwat’s guidance that: “We will treat with
caution any claims submitted in business plans that were not included in, or substantially changed from,
the early cost claim submission.”?

UUW_CAC_001 - Reservoir dam maintenance

We have added details of our proposed PCDs, which will ensure that customers are protected from late
or non-delivery of ITIOS or PRA projects (see section 8).

We have also provided a valuation for our claim without any frontier shift assumptions applied.

UUW_CAC_002 - Drainage

There is no change to the value of drainage cost adjustment claim. The claim is valued using an
econometric modelling approach, in particular one which adds to Ofwat’s recommended model suite an
explanatory variable reflecting the combined effect of both urban rainfall and combined sewer
prevalence. However, we use a measure of urban rainfall that has been calculated by Ofwat® and at the
time of business plan submission, this variable had not been updated to include data for the 2022-23
financial year. This means we have not been able to update our claim value. Therefore, we maintain our
claim value and, once the latest rainfall data is available, will share any updated value with Ofwat.

We have also provided a valuation for our claim without any frontier shift assumptions applied (see
Table 29).

We note that our business plan submission includes our proposal to adjust internal sewer flooding
targets according to regional environmental standards. This is set out in supplementary document
UUWS30 - Performance commitment document. We are clear that the claim set out in this document is
conditional and we will withdraw it subject to Ofwat accepting our proposals for company-specific
targets for internal sewer flooding.

We noticed a slight error in our early cost adjustment submission document. Text in that document
references a claim value of £152.6m, whereas the data table and Table 4 references a claim value of
£152.1m. We confirm that £152.1m is the correct value and have made corrections within this
document.

UUW_CAC_003 - Ongoing phosphorus removal

There is no material change to our ongoing phosphorus removal cost adjustment claim and we have not
updated the claim value.

We have updated some text within this cost adjustment claim to evidence why we have not updated the
value of this claim following the publication of 2022-23 APR data. We intended to use data from the
2022-23 APR to carry out a benchmarking exercise to identify an efficient level of ongoing opex relating
to the AMP7 phosphorus removal programme. However, our analysis of other companies’ table 7F
submissions revealed a significant amount of missing cost data, such that we are not confident that a
benchmarking exercise would lead to robust results at this stage. For example:

2 Ofwat (2022) PR24 Final Methodology: Appendix 9. Available here.

3 Ofwat (online) Urban rainfall calculations. Available here.
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2.5

2.5.1
2.5.2

253

2.5.4

2,55

2.5.6

2.5.7

2.5.8

* South West Water’s data appears to be incomplete and only contains cost information on four
projects: Lapford, St Columb, Kenn & Kennford and Wilmington.

* Southern Water has reported it does not expect any operating expenditure after 2024-25 in its
return. This does not align with its permit data, which suggests it will have a substantial number of
phosphorus discharge permits below 0.5mg/I.

As this is a cost pressure common across the industry, we would support the implementation of a
common adjustment to companies’ costs. We note that this adjustment should not be symmetrical but
incremental to existing base expenditure. This is because the AMP7 phosphorus removal programme is
leading to a general increase in companies’ base expenditure requirements.

We have also provided a valuation for our claim without any frontier shift assumptions applied (see
Table 35)

UUW_CAC_004 - IED compliance

We have added a PCD section (see section 27) but not made any other change to this claim.

We were not informed of the legal clarification to comply with Industrial Emissions Directive (IED) at the
time of our PR19 submission and therefore we did not submit an enhancement case at that time. The
timing of the clarification of the legal status of our AD sites will mean that by the end of AMP7, we
anticipate that we will have absorbed significant IED compliance costs associated with the EA’s 2018
BAT guidance, that are not reflected in AMP7 cost allowances.

We have submitted a cost adjustment claim “Industrial Emissions Directive compliance at anaerobic
digestion sites” to address the scope and cost to be compliant with the new requirements.

We note Ofwat’s information request on asset health in bioresources across the sector was, “prompted
by concerns that the high-cost estimates for achieving compliance with the Industrial Emissions Directive
(IED) could overlap with work that is funded through base expenditure allowances. Some of the
estimated high costs might be indicative of insufficient maintenance of assets.”

For the avoidance of doubt, we would like to emphasise that our cost adjustment claim “Industrial
Emissions Directive compliance at anaerobic digestion sites”, is clear that there is no overlap between
our cost estimates and maintenance activity, and that any interventions identified are incremental
additions to the existing asset base. Please refer to Table 3 in the cost adjustment claim — “Estimating
assumptions for cost adjustment claim”, where this is set out in more detail.

We also note that we have excluded other scope items, such as the need to demolish and replace open
tanks, covering sludge lagoons, or new liquor treatment plants to improve the quality of discharges back
to a wastewater treatment works. These requirements were too uncertain to include in the claim at the
time of submission. We also stated we would seek to revise the cost adjustment claim value in future, if
further work or scope requirements are confirmed by the EA make it appropriate to do so. We believe
that this is appropriate to do in light of the requirement to revisit permit applications and the need to
resubmit costs by 20 December 2023, as set out in the meeting of Defra, EA, Ofwat and the Industry on
14 September 2023. This may lead to the inclusion of additional scope and therefore an increase in the
cost to meet IED.

The IED requirements facing the sector constitute a significant increase in scope, beyond that
represented by the historic trend in expenditure that is reflected in the Bioresources cost assessment
model. This is the basis on which we have sought a cost adjustment claim. We recognise it may
therefore reasonable to consider a PCD to ensure customer protection over the delivery of the
additional scope that is allowed for in final determinations.

We are not, at this stage representing a proposed form of PCD, for two main reasons:
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2.5.9

2.6

26.1
2.6.2

2.6.3

2.6.4

* Ofwat is considering how it will make some allowance for IED, which may be to make cost
allowances or to implement an uncertainty mechanism. An uncertainty mechanism such (as the one
implemented by CMA) would likely remove the need for a PCD; and

* Requirements are still relatively uncertain until further permits are issued.

Early in 2024, following companies providing further information to Ofwat in December, we will work (if
possible with Ofwat) towards a PCD proposal, if it seems likely to be required.

UUW_CAC_005 - New waste permit obligations at physico-chemical
sludge treatment sites that previously had PPC permits

We have withdrawn this cost adjustment claim.

Prior to submitting this cost adjustment claim, engagement with the Environment Agency indicated that
operating under waste exemptions would be an unacceptable reduction to the level of environmental
protection afforded at these sites, and they therefore required bespoke waste permits. On this basis, we
submitted the cost adjustment claim to recover the additional efficient costs of compliance with
bespoke wastewater permits.

To support our claim, we had written to the Environment Agency to confirm the regulatory position of
the physico-chemical sludge treatment sites that are the subject of the claim, but at the time of
submission we had received no response to our letter.

On 28 July 2023, we received a reply from the Environment Agency confirming that these sites are
eligible to operate under waste exemptions, rather than requiring bespoke waste permits and a full
review against requirements set out in Appropriate Measures guidance. This letter is set out in Appendix
G.7. This means we will not need to undertake the activity envisaged within the claim. As such, we have
withdrawn the claim.
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Reservoir Dam Maintenance Cost Adjustment Claim
Submission

Title:
Price Control: ‘

Cost adjustment
headline:

Description:

Cost adjustment claim submission

Reservoir dam maintenance (£186.490 million)

Water resources

Reservoir safety is a legal, social and moral requirement that United Utilities Water
(UUW) is entrusted to deliver. As such, dam safety, risk assessment and management is
at the heart of our water resources activities and is non-negotiable. This document
provides advice to regulators about the appropriate means by which they should
calculate and provide for the effective cost recovery of this essential activity in line with
all legal and regulatory requirements.

The claim is made up of three parts:

— Part 1: The relative historic cost of maintaining and operating reservoir and borehole
sources;

— Part 2: Arise in the number of statutory actions arising from regulatory safety
inspections, since the publication of the 2020 Balmforth Report* into the Toddbrook
Reservoir emergency; and

— Part 3: A change in the Environment Agency (EA) flood risk maps® requiring
additional work to remain compliant with the Health and Safety at Work Act 1974°.

UUW operates significantly more reservoirs than the average of water companies in
England and Wales. Those reservoirs are also, on average, older than other companies.

Reservoirs cost more to operate and maintain than borehole sources, but Ofwat’s
proposed PR24 water cost models do not differentiate cost allowances based on source
type. Costs associated with reservoir maintenance are focused on meeting our
obligations under the Reservoirs Act 1975’. These costs are increasing due to the
implementation of the recommendations of the Balmforth independent enquiry into the
Toddbrook reservoir emergency (the 2020 Balmforth Report)®.

In addition, UUW has legal obligations under Section 3 of the Health and Safety at Work
Act 1974 (H&SWA 1974), which relates to public exposure to industrial risks. In this case,
the risk is related to dam failure. UUW manages this H&SWA 1974 obligation using a
Portfolio Risk Assessment (PRA) approach, pro-actively reducing risk to the community.
The EA has recently updated its flood risk maps which has, in the main, increased
population numbers downstream of our reservoirs. This has then increased the
consequence of a dam failure and led to increased numbers of UUWs reservoirs falling
within HSE defined “unacceptable” risk categories (as described in HSE document
Reducing Risk Protecting People (R2P2)°). It is important to note that this is not a
reflection of the asset health condition of the dams in question, but is purely resulting

4 Professor David Balmforth (2020) Toddbrook Part B report. Available here.

> Environment Agency (2022) Flood risk maps. Available here. (UUW receives flood risk maps as a GIS shape file)
6 Health and Safety Executive (1974) The Health and Safety at Work Act. Available here.

7 The Reservoirs Act (1975). Available here.

8 News report into Toddbrook Reservoir emergency. Available here.

9 Health and Safety Executive (2001) Reducing Risk — Protecting People (R2P2). Available here.
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from how the change in consequence impacts on the overall risk assessment. This cost
adjustment case considers how we will intervene to reduce risk to ensure that our dams
are within HSE defined “tolerable” risk categories in future. As a result, UUW must

undertake significant additional investment to mitigate this risk.

required statutory maintenance activity.

This cost adjustment claim seeks an efficient adjustment to UUW's allowances to enable

Reservoir dam maintenance cost adjustment claim summary

Need for
cost
adjustment

Cost
efficiency

Need for
investment

Best option
for
customers

Location
Summary
reference
United Utilities operates a much larger fleet of reservoirs than industry Paragraph
average. 4.3.10
Dam operation is a driver of costs, due to the regulated maintenance regime
associated with dam safety in the UK, and reservoirs cost more to operate
and maintain than boreholes. However the proposed PR24 cost models do
not reflect differences in source type, so companies will only receive cost
allowances based on an implied presumption that all companies have the Section 4.4
industry average mix of source types. This will under-remunerate companies
with a relatively high proportion of reservoirs.
Dam maintenance costs are also increasing due to external factors beyond
management control, whereas cost models only reflect historic costs.
The number and cost of regulatory maintenance actions has increased since
the release of the Independent 2020 Balmforth Report into the Toddbrook .
S Section 4.5
Reservoir incident.
United Utilities had a planned programme of dam failure risk reduction. The
2020 Balmforth Report recommended that risk reduction became part of the | Paragraph
regulated inspection process for UK dams. This has caused us to accelerate 4.5.31
our risk reduction programme, to align with the regulated inspection
schedule. In addition, the scope of which reservoirs require risk reduction
measures has increased due to the updating of EA’s flood risk maps in 2022.
The future statutory actions element of the programme build is based on Section
outturn unit rates, uplifted for the number of actions received post-2020 57
Balmforth Report, with frontier shift and catch up efficiencies applied. '
For PRA elements of the business case, we have used historic project costs,
scaled for the size of the dam, with frontier shift and catch up efficiencies Section
applied. 53
We are seeking investment to deliver regulatory driven activity, and to Section
proactively reduce risk to the community. 6.2
The need for investment has increased due to external drivers associated Section
with the national regulatory response to the Toddbrook Reservoir
emergency, and arising from changes to the EA’s reservoir flood risk maps. 6.3
Both reactive engineering interventions (driven by inspections carried out Paragraph
under the Reservoirs Act 1975) and pro-active engineering interventions 733
(driven by the Health and Safety at Work Act 1974) are not discretionary. h
They are regulatory obligations.
Section
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Customer
protection

The options we considered as part of our proactive risk reduction 7.2
programme.
Results of an independent bench-marking exercise.

Paragraph
Customers have indicated a preference for investing now in critical 735
infrastructure assets, with a focus on long life asset replacement in order to
reduce the probability of service interruption. The planned programme of Section
reservoir activity matches the customer preferred investment option. 7.4
We propose that customers will be protected through a price control
deliverable mechanism which will link outcomes (risk reduction and / or
delivery of statutory actions) to an agreed timescale, with processes to
return money to customers in the event of UUW underperformance, or if
anticipated actions are not required following reservoir inspections.

Section 8

We propose two Price Control Deliverables to ensure customers are
protected from late or non-delivery of our ITIOS and PRA programmes
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3.

3.11

3.1.2

3.1.3

3.14

3.15

3.1.6

3.1.7

3.1.8

3.1.9

Introduction

Reservoir safety is a legal, social and moral requirement that UUW is entrusted to deliver. As such, dam
safety, risk assessment and management is at the heart of our water resources activities and is non-
negotiable. This document provides advice to regulators about the appropriate means by which they
should calculate and provide for the effective cost recovery of this essential activity in line with all legal
and regulatory requirements.

UUW operates the largest fleet of reservoirs of the water companies in England and Wales, significantly
larger than the industry average on a normalised basis. However, PR24 cost models do not fully reflect
the dam maintenance requirements associated with an above average reservoir fleet.

The Reservoirs Act 1975 requires that dams are subject to independent safety inspection at least every
ten years. The independent Inspecting Engineer (an experienced civil engineer who has passed a Defra
selection panel) is empowered to issue dam operators with statutory actions requiring the dam operator
to make modifications to a specified scope, and by a specified time. The receipt of statutory actions is
not an indication of poor asset health or inappropriate maintenance. It is a normal and regular part of
the management of dam safety in England. Every dam operator will expect to receive statutory actions
arising from the independent inspections. This process is analogous to a motor car MOT. Actions may
arise when the car is subject to its MOT, even if the car has been well maintained and carefully driven.

The number of statutory actions issued, and their scope (and cost) are directly related to the dam in
guestion, not the volume of water being impounded. Since the Toddbrook Reservoir emergency in 2019
UUW has seen an increase of 113% in statutory actions being received due to increasing rigour with
which the Reservoirs Act 1975 is being enforced.

The reactive, inspection-led Reservoirs Act 1975 requirements remain a central pillar of UK dam safety
management. However this reactive system relies upon an issue being detectable during the inspection
process. This may not always be the case, and there have been cases (such as the Toddbrook Dam
incident in 2019) where a dam has passed an inspection, only for a structural problem to develop (and
potentially cause the dam to fail) before the next scheduled inspection takes place. To overcome this
problem, there is a second, proactive pillar of UK dam safety legislation.

Section 3 of the H&SWA 1974 concerns the public exposure to risk from industrial processes (including
dam operation). The Health and Safety Executive (HSE) sets risk tolerability thresholds, which operate
on a sliding scale dependent upon the number of members of the public exposed to the risk. Industrial
operators (in this case dam operators) are required to manage their operations so that their facilities are
within the tolerable risk range (set by the HSE). UUW does this through its Portfolio Risk Assessment
(PRA) process.

In 2022, the EA published updated reservoir flood inundation risk maps, which indicates more people
are living within the inundation zones (where water would flow in the event of a dam failure) of dams
than previously. This has created a lower threshold for dam failure risk, requiring us to pro-actively
intervene to reduce risk on more dams than we had historically planned for.

These issues disproportionately affect UUW, due to our large reservoir fleet. These Victorian assets
continue to give great service, and it is much more cost effective to manage the existing reservoir fleet
than construct new reservoirs, or identify other alternative water sources. However, we do need to
ensure that we continue to operate this fleet in line with statutory safety obligations.

UUW'’s cost adjustment claim is comprised of three components:

* Part 1: The impact of operating reservoirs vs boreholes. Ofwat’s recommended models do not
include a driver that reflects source type, meaning UUW does not receive an appropriate allocation
of historical costs, commensurate to our large fleet of reservoirs.
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* Part 2: Arise in the number of statutory actions since the publication of the 2020 Balmforth
Report. As we set out in section 4.5.18 to 4.5.20, the 2020 Balmforth Report has led to an enhanced
inspection regime, which has increased maintenance costs. These higher costs are not reflected in
the historical dataset, which covers the years 2011-12 to 2021-22. This portion of the claim seeks to
recover efficient additional maintenance expenditure relating to the stricter legal standards UUW
will incur over the course of AMPS.

* Part 3: A change in the EA flood risk maps requires additional work to remain compliant with the
H&SWA 1974. As a result of changes to the EA’s flood risk maps, the H&SWA 1974 requires UUW to
undertake additional mitigation at reservoirs deemed to be high risk (in the unacceptable
categories). This reflects expenditure incremental to that incurred previously.

3.1.10 These elements along with the implicit allowance for dam maintenance and avoided power are set out
in Table 1. We provide a valuation net of frontier shift in Table 16.

Table 1: Summary of UUW's claim valuation

Element of claim £million, 2022-23 CPIH Source

Part 1: Pre-Balmforth element 36.573 Table 7
(historical cost of operating reservoirs
versus boreholes)

Part 2: Post-Balmforth element 65.151 Table 7
statutory actions (ITIOS)

Part 3: Post-Balmforth PRA (flood-risk 114.843 Table 12
map change)

Implicit allowance for dam (12.457) Table 13
maintenance

Implicit allowance for avoided power (17.62) Table 14
Net claim value 186.49

Source: UUW early cost adjustment claim submission
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3.2 Our PR19 submission

3.2.1 We submitted a cost adjustment business case relating to reservoir dam maintenance at PR19. Ofwat
did not accept this claim in full. Table 2 sets out the reasons why full acceptance was not possible at that
time, and how this business case addresses these reasons.

Table 2: Ofwat’s reasons for rejection at PR19

Reason for rejection at PR19 How we have addressed in this claim

[3<
[<
1
]
1.10
[5<
[3<
2
]
]
[5< [5<
3

Source: Ofwat PR19 Final Determinations

10 Ofwat, 2023, PR24 Econometric Base Cost Models Consultation, P27, Available here
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3.3 Reservoir schematic and glossary of terms used in this document

Figure 1: Reservoir schematic (cross-section through the dam)
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Source: UUW engineering cross section visual
Terms used in schematic
* Access bridge: Links the valve tower to the crest.
* Berm: A shelf of rock or soil adding weight to anchor the toe of the embankment.

* Clay core: The water tight element of the dam. The core holds the water in place. The embankment
holds the core in place.

*  Conduit-tunnel: Joined to the valve tower. Hollow and dry to allow access. Contains pipework.
* Crest: The top of the dam. Usually flat, often includes a road or footpath for access.

* Cut off trench: Water tight core extended into underlying ground, prevents seepage.

* Downstream: The ‘dry’ side of the dam, beyond the water retaining core.

*  Draw-off pipework (top, middle, bottom): pipework and valves that takes (abstracts) water from
the reservoir and transports it to the water treatment works.

* Foundation: The underlying ground/bedrock beneath the reservoir.

* Freeboard: Distance between the top water level and the crest of the dam.

* Reservoir: Water stored above the level of the surrounding ground, held in place by a dam.

* Top water level: Elevation of the overflow weir, the level at which the reservoir begins overflowing.
* Upstream: The ‘wet’ side of the dam, saturated, before the water retaining core.

* Valve tower: A hollow, dry tower, with inlet valves to enable us to abstract water at different
depths.

*  Wave wall: Structure at the top of the dam preventing storm waves washing over the crest.
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Glossary of terms used in document

ALARP — As Low As Reasonably Practical. A risk category described by the HSE in R2P2 where the risk
to the public has been reduced to a point where further investment cannot be justified on a cost
benefit basis.

Balmforth Report — An independent report into the Toddbrook Reservoir emergency incident,
commissioned by the Department for the Environment, Food and Rural Affairs. Report led by
Professor David Balmforth, the President of the Institution of Civil Engineers. This report produced a
number of recommendations which led to changes in the application of reservoir safety regulations
in the UK. (Link)

Environment Agency (EA) — government agency responsible for the regulation and enforcement of
dam safety regulations in England.

EA Flood Risk Map — A series of computer generated maps, produced by the EA, showing areas of
England at risk of flooding from different sources. These include maps of the areas that would be
flooded in the event of dam failure. (Link)

Health and Safety at Work Act 1974 (H&SWA) — The key UK legislation concerning occupational risk
management. Section 3 of this Act places legal obligations on the operators of commercial premises,
where an accident could cause offsite consequences, or effect people not directly employed by the
site operator. Dam owners are covered by Section 3 of the Act, as flooding could affect the
community downstream of the dam. (Link)

Health and Safety Executive (HSE) — government agency responsible for the regulation and
enforcement of section 3 of the H&SWA 1974.

Impounding reservoirs / reservoir — Body of water held artificially in place above the level of the
surrounding ground, by a dam structure. In the event of a dam failure, water would escape from the
reservoir.

Inspecting Engineer — A government appointed senior civil engineer, who has passed a rigorous
selection panel, and who is commissioned to carry out independent dam safety inspections under
the Reservoir Act. Also known as a Panel Engineer, and an All Reservoirs Panel Engineer (ARPE) and
as a Qualified Civil Engineer (QCE) in different reports and publications.

(Matters) In The Interests Of Safety (ITIOS or MIOS) — A legal notice issued by an independent
Inspecting Engineer to a dam operator, requiring that the dam operator carries out specified safety
improvements to a specified timescale. Also known as Measures In The Interests Of Safety (MIOS) in
some publications. There are sub-categories of notices issued by the Inspecting Engineer (actions to
be carried out relating to surveillance, actions related to maintenance and so on), these are
collectively referred to throughout this document as ‘statutory actions’.

Metres above ordnance datum (mAOD) — A reference measure in dam engineering. Heights above
mean sea level measured at the Ordnance Survey datum point at Liverpool.

Reducing Risks, Protecting People (R2P2) — HSE statutory guidance document setting out risk
tolerability criteria associated with section 3 of the H&SWA. (Link)

Portfolio Risk Assessment (PRA) — A process by which United Utilities reservoirs are risk assessed,
compared to HSE risk tolerability guidelines, and used to produce a risk prioritised programme of
risk reduction engineering interventions. Aimed at getting all United Utilities reservoirs to the
tolerable risk category.

Probable Maximum Flood (PMF) — Probable maximum flood means the flood that may be expected
from the most severe combination of critical meteorological and hydrologic conditions that are
reasonably possible in the drainage basin. The ability of a dam to safely pass the PMF is a key
measure of dam safety. As our knowledge of PMF forecasting evolves over time, dams may require
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remedial work to ensure that they can pass a newly calculated (higher than previously thought)
PMF.

Reservoirs Act 1975 — Key UK legislation related to dam safety. Requires every relevant reservoir to
be inspected by an independent, government appointed, Inspecting Engineer at intervals of no more
than every 10 years. (Link)

Risk tolerability — Different categories of risk, described by the HSE in R2P2. Based on extensive
research carried out by the HSE. Provides a consistent, regulatory approved measure of risk
management in the UK.

Toddbrook — A reservoir in Derbyshire owned by the Canal and Rivers Trust. In August 2019 the
reservoir experienced a serious dam safety emergency. The subsequent independent inquiry and
report by Professor David Balmforth led to changes in dam safety regulation in the UK.

UUW - United Utilities Wholesale, the operational arm of United Utilities.

Unacceptable risk —A risk category described by the HSE in R2P2 where at least one person is
exposed to a risk probability of 1 in 10,000 or more.

Unacceptable societal risk - A risk category described by the HSE in R2P2 where more than 100
people are exposed to a risk. The tolerability threshold scales with the number of people exposed.

Tolerable risk - A risk category described by the HSE in R2P2. A risk with an annual probability below
1in 10,000.

Willowstick — A technology used to identify leakage pathways through a dam. An electrical source is
placed in a reservoir, and several receptors are placed downstream. Conductivity maps are then
generated, showing lines of high conductivity, which correspond to leakage pathways. A critical
technology when scoping dam safety interventions. (Link)

3.4 Structure of Document

3.4.1 We have divided our cost adjustment claim into the following sections:

Section 4 provides an overview of the need for this cost adjustment. It demonstrates UUW operates
and maintains an unusually high number of resources and why this will be associated with materially
higher costs. It describes the statutory framework of reservoir safety and risk management with
which we must comply. It evidences that the modelled allowance is not sufficient in the round to
enable UUW to meet these legal obligations. Finally, it sets out UUW’s approach to the symmetrical
adjustment.

Section 5 presents how UUW calculated the value of the cost adjustment for each of the claim’s
three elements: part 1: the pre-Balmforth Report element; part 2: the post-Balmforth Report
Reservoirs Act 1975 element; and part 3: the post-EA flood map change H&SWA 1974 element. It
also sets out UUW'’s approach to the implicit allowance.

Section 6 evidences the need for investment in dam maintenance. It notes that the statutory
framework and the 2020 Balmforth Report has led to a more prescriptive and stringent regime,
which has caused associated compliance costs to increase.

Section 7 demonstrates that this claim and the options set out within it are in the best interests of
customers. It evidences that continued operation and maintenance of UUW'’s reservoir fleet is more
economical than the development of alternative sources. It sets out the optioneering process by
which UUW optimises its PRA programme and associated solutions. Finally, it shows that customers
support continued maintenance of our asset base.

Section 8 sets out how customers will be protected from non-delivery of the activities set out within
this claim. We note that we will submit an associated PCD with our wider business plan in October
2023 to ensure our PCDs are internally consistent.
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4. Need for adjustment

4.1 Overview of this section

41.1 This section presents evidence on the need for an adjustment to Ofwat’s modelled allowances:
* Section 4.2 summarises the three different elements of this cost adjustment claim.
* Section 4.3 sets out evidence to support the uniqueness of UUW’s water resources.

* Section 4.4 evidences that the recommended model suite will not provide sufficient cost allocation
to deliver its legal obligations.

* Section 4.5 discusses the statutory framework and the safety requirements placed upon reservoir
owners.

* Section 4.6 evidences that impounding reservoirs are a material cost driver at a company level.

* Section 4.7 sets out UUW’s approach to the symmetrical adjustment. We note that the implicit
allowance calculations are included as part of section 5.4.

4.2 The basis of this cost adjustment business case

42.1 This cost adjustment case is based on three factors:

* Part 1: The impact of operating reservoirs vs boreholes. Ofwat’s proposed suite of cost models
reflect the extra costs of pumping (via the use of pumping head within the water cost models) for
companies who are predominantly fed from groundwater. However, the water resources plus cost
models do not reflect the extra costs of dam maintenance for those companies which have a higher
than average number of reservoir sources compared to groundwater sources. This situation is
inequitable for companies with a relatively high proportion of reservoir sources.

* Part 2: Arise in the number of statutory actions since the publication of the 2020 Balmforth
Report. The costs associated with the regulatory inspections of dams has increased as a result of the
recommendations of the 2020 Balmforth Report into the 2019 Toddbrook Reservoir emergency
incident. As these are new costs, they will not be accounted for in models based on historic costs.

* Part 3: A change in the EA flood risk maps requires additional work to remain compliant with the
H&SWA 1974. One of the regulatory obligations for dam operators is to manage the risk associated
with their dams in line with Section 3 of the H&SWA 1974. These requirements include an
assessment of the likelihood and consequence of a dam emergency. A change to the EA flood risk
maps in 2022 has led to an increase in the predicted consequence of a dam emergency, due to
larger areas being forecast to be affected and population growth within that area. It is important to
note that this change is not related to any change in asset health condition (the likelihood side of the
assessment). The changes to the consequence element of the assessment (the flood maps) means
that dams which were previously considered to be HSE risk compliant, now require additional risk
reduction intervention in order to remain compliant (again, with no change to the physical condition
or performance of the dam). These are new costs; they will not be accounted for in models based on
historic costs.

4.3 UUW owns and operates a uniquely large number of reservoirs

43.1 UUW operates the largest fleet of reservoirs of the English and Welsh water companies. These
reservoirs require regular maintenance and inspection. These reservoirs were inherited at privatisation
and drive higher water resources costs in the round. It is efficient to continue to operate and maintain
reservoirs because the cost of developing alternative sources is prohibitively high.
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4.3.2 There are a number of factors associated with dam and reservoir operation which drive costs. These
include:

* The number of reservoirs operated by a company: Each reservoir will incur regulatory obligations
including inspections under the Reservoirs Act 1975 (and the cost of completing statutory actions
arising from those inspections), and requirements for risk management under the H&SWA 1974 (and
the costs associated with engineering interventions to ensure that the risk of dam failure is within
limits set by the HSE). In addition, each reservoir will be associated with routine maintenance
activities such as grounds maintenance, security and anti-vandal precautions, activities to keep
visitors and recreational users safe, environmental requirements and so on (we note that these
costs are not incurred by companies with boreholes to the same extent). Therefore, having more
reservoirs increases costs.

* The number of dams operated at each reservoir: Some reservoirs are comparatively simple, and are
formed by a dam across a valley impounding a river. By comparison some reservoirs are formed by
damming complex shaped valleys in multiple locations. An individual reservoir can therefore have
more than one dam. The dams associated with a reservoir will have been constructed at the same
time, using the techniques available at the time of construction. As such, these reservoirs often
require interventions on all of their dams at the same time. A reservoir with two dams requiring a
risk reduction intervention under PRA, will require two separate projects, increasing costs and
complexity. Therefore, more dams per reservoir will increase associated costs.

* The age of the dams: Construction of UUW’s oldest dam was completed in 1800. The construction
of the youngest dam in the UUW fleet was completed in 1971. The intervening years have seen the
techniques and materials used in dam construction significantly evolve. Older reservoirs and their
dams are associated with higher capital and maintenance costs as they were constructed at a time
before civil engineering materials could be transported over any distance (before the train or canal
network was built) and before any mechanical construction tools were available. These dams were
hand built, using locally sourced material (regardless of the quality of the material) and were built
before soil mechanics or hydraulic engineering were as well understood. They were also built with
some inherent safety design flaws e.g. pipes directly through the embankment, which is a potential
seepage risk.

After 200 years these dams have experienced settling, and the effects of weathering, and therefore
require higher levels of maintenance. They have also required modifications to align them with
modern safety standards e.g. new spillways (which allow water to pass safely from the reservoir to
the downstream watercourse) to accommodate larger rainfall events due to climate change. This
can be compared to younger reservoirs and their dams, built in the second half of the twentieth
century. These dams were built using a plethora of different construction machinery, construction
techniques and used good quality material imported from around the world. More recently built
dams were designed by engineers with a full working knowledge of flood forecasting, soil mechanics
and material science and, as such, were built to higher quality standards than the older dams. They
tend to have wider clay cores to prevent seepage, slacker slopes to reduce stability issues and do not
have inherent safety design flaws. They also tend to have large enough spillways to cope with the
increasing rainfall events due to climate change. Older dams therefore tend to require more
significant risk reduction interventions than younger dams. Therefore, having older dam’s increases
costs. We provide more detail about how dam construction has evolved over time in Appendix A.

* The size of the dam (length and height): The physical size of a dam influences what risk reduction
measures can practically be carried out in order to ensure continued compliance with HSE risk
reduction measures and statutory actions arising from regulatory inspections. Larger dams have
fewer options available due to constructability and access considerations, meaning that
comparatively lower cost options are not always available for large dams. Additionally, larger dams
mean that more material and time is required to complete work. Therefore, larger dams lead to
higher costs.
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43.4

4.3.5

4.3.6

UUW operates a relatively large and old reservoir fleet, with some reservoirs having multiple
dams

The North West has numerous long sinuous valleys, close to urban areas that began to develop during
the Industrial Revolution. This led Victorian engineers to construct chains of reservoirs along a valley to
supply the burgeoning urban population with potable water. Upstream reservoirs provide additional
water storage and support to the lowest reservoir in the chain, which often feeds a water treatment
works and/or supplies water to the downstream watercourse. This asset structure was inherited by
UUW at privatisation. This remainder of this section sets out some examples of reservoir chains.

Figure 2 is an aerial image illustrating the chain of reservoirs in the River Douglas Valley. Showing from
bottom left is Rivington Lower, Rivington Upper, Yarrow and Anglezarke. Not clearly visible in this image
are High Bullough, Roddlesworth Lower, Roddlesworth Upper, and Rakebrook Reservoirs, which are all
part of this chain. Only Rivington Lower Reservoir directly feeds a water treatment works and the
downstream watercourse although there are a total of eight reservoirs and twelve dams (some
reservoirs having more than one dam).

Figure 3 shows the schematic of the whole River Douglas chain of reservoirs.

Figure 2: The River Douglas Valley chain of reservoirs
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Figure 3: The River Douglas Valley chain of reservoirs schematic
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4.3.7 Figure 4 illustrates the chain of reservoirs in the Longdendale Valley. Showing from the left is Arnfield,
Bottoms, Valehouse, Rhodeswood, Torside, Etherow Pool, and Woodhead. Only Arnfield and
Rhodeswood directly feed Arnfield water treatment works, with Bottoms supplying water to the River
Etherow, although there are a total of six reservoirs and ten dams.
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Figure 4: The Longdendale Valley chain of reservoirs
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4.3.8 Figure 5 shows a schematic of the Piethorne Valley chain of reservoirs. Showing top to bottom is
Rooden, Hanging Lees, Norman Hill, Piethorne, Kitcliffe, Ogden and Foul Water Lodge, which has three
dams.

Figure 5: The Piethorne Valley chain of reservoirs
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Source: UUW schematic
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439 Figure 6 shows the Grizedale Valley Reservoirs. From top to bottom there is Grizedale Dock, Grizedale
Lea, and Barnacre North and South, each of which has two dams.

Figure 6: The Grizedale Valley chain of reservoirs
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UUW'’s historical legacy means we operate and maintain an atypically large number of
reservoir dam structures

4.3.10 The historical legacy of the North-West means that UUW operates the largest fleet of reservoirs in the
industry and significantly above industry average when normalised by households, as demonstrated by
Figure 7. It is also worth noting that some reservoirs have more than one dam.

Figure 7: UUW operates an above average number of impounding reservoirs in absolute and relative terms
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Source: UUW analysis using Ofwat’s cost assessment dataset. Available here.
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Additionally, the average age of our reservoir fleet is one hundred and forty one (141) years, with our
oldest reservoir being two hundred and twenty three (223) years old. Figure 8 demonstrates that the
average age of UUW’s reservoir fleet is the oldest in the industry. Seetien Paragraph 4.3.2 explained why
older dams drive higher capital and maintenance costs.

Figure 8: Average age of reservoir fleets across the industry
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Source: Environment Agency (2022) Public Register of English Reservoirs

It would not be cost effective in the round to replace our old fleet with a new fleet or develop
alternative sources, as discussed in 4.5.3 to 4.5.7, so we consider continued maintenance of our existing
older fleet to be the most efficient solution.

Ofwat’s proposed model suite will not appropriately reflect reservoir
maintenance requirements in the round
Ofwat’s model suite does not include a cost driver that reflects efficient variation in dam maintenance:

* Ofwatincludes a scale driver. However, there is no correlation between company size and number
of reservoirs.

* Ofwat includes density drivers. These do not have a strong correlation with reservoirs per property.
In fact, there is a slight negative correlation between reservoirs per property and population density.
This means that, all else equal, if a reservoir cost driver is excluded then the models would
detriment companies with higher than average population density and higher than average
reservoirs. This is because population density effectively acts as a weak inverse proxy for reservoirs.

* Ofwat also includes treatment complexity measures. However, these have an extremely weak
correlation with reservoirs per property. Additionally, as we discuss in paragraph 4.4.3, the way
these measures are calculated places equal weight on surface and groundwater sources. For
example, all band one surface water and band one groundwater sources are combined to form an
overall band one sources category.

Figure 9 illustrates the lack of correlation between Ofwat’s proposed cost drivers and normalised
reservoirs. This demonstrates that Ofwat’s models will not be capable of allocating sufficient
expenditure to companies with dam maintenance requirements.
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Figure 9: There is no correlation between Ofwat's proposed cost drivers and reservoirs
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Source: UUW analysis using Ofwat’s cost assessment dataset. Available here.

4.4.3 The proposed treatment complexity cost drivers do not distinguish between surface water and
groundwater source types. This means that they will not be able to reflect the maintenance
requirements associated with surface water sources, which is generally composed of reservoir dam
maintenance. Table 3 shows the derivation of the weighted average complexity variable, with both
surface water and groundwater sources included within each complexity level. This clearly demonstrates
that the variable is not able to distinguish between surface water and groundwater sources, because
both are given equal weight within the calculation for each complexity band. The same is the case for
the alternative treatment complexity variable, percentage of water treated in complexity bands three to
six. Therefore, the models will not reflect any differential impact of reservoir maintenance within the
treatment complexity variables.

Table 3: Weighted average treatment complexity (WAC) measure calculation

Complexity level 0 1 2 3 4 5 6
Weight 1 2 3 4 5 6 7
% water treated 1% 1% 17% 17% 14% 50% 0%
C=AxB 0 0 0.5 0.7 0.7 3 0
WAC = sum(C) 49

Source: Ofwat (2023) Econometric base cost models for PR24

44.4 Further, as we demonstrate later in the document in Table 5, reservoirs per property is a material driver
of botex at an industry level, with a positive, statistically significant coefficient.

Ofwat’s proposed model suite reflects the offsetting benefit of more reservoir sources

4.4.5 Reservoir sources tend to use gravity to move water to the water treatment works, which also helps to
pressurise the downstream system to an extent. However, while variation in pumping requirements is
reflected within Ofwat’s recommended model suite (through the use of topography cost drivers),
variation in reservoir maintenance requirements is not. Therefore, the recommended model suite is not
appropriately offsetting higher maintenance requirements with lower power costs — the models are only
reflecting one side of the equation, lower relative power costs. The remainder of this section evidences
this point.
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4.4.6 Ofwat’s recommended model suite!! includes a topography cost driver, proxied by two different
explanatory variables: booster pumps per length of main; and average pumping head for the
distribution element of the value chain. Ofwat uses these variables within both distribution and
wholesale water models!?. The use of topography variables within wholesale water models means that
total water power costs are allocated according to pumping requirements. This includes water resources
power costs.

4.4.7 Engineering, operational and economic rationale holds that gravity-fed water resources will contribute
towards pressure in the downstream system including within the distribution network. This means that
companies with a higher proportion of gravity-fed water resources (predominantly impounding
reservoirs) will tend to have lower distribution average pumping head. Figure 10 shows a slight negative
correlation between distribution pumping head and reservoirs. Assuming that the coefficient on the
topography cost driver is positive, this means that econometric models will allocate less botex to
companies with a high proportion of reservoir sources. Therefore, the inclusion of topography cost
drivers in water cost models means that these companies’ allowances will be adjusted downwards to
reflect lower power requirements in water resources, without a corresponding increase to reflect higher
dam maintenance requirements.

Figure 10: Gravity-fed reservoirs help to pressurise the downstream system
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Source: UUW analysis using Ofwat’s cost assessment dataset. Available here.

4.4.8 This means that the proposed model suite will reflect UUW’s lower downstream power requirements,
but the lack of a reservoir cost driver means that it won’t reflect the corollary of this — higher upstream
reservoir maintenance expenditure.

449 Therefore, Ofwat’s models already account for the offsetting benefits associated with a high proportion
of reservoirs sources. We consider that this means netting off the ‘avoided power’ implicit allowance
from the claim could be viewed as representing a double-count of that benefit for companies with a

11 Ofwat (2023) Econometric base cost models for PR24. Available here.

12 As we set out within our response to Ofwat’s consultation “Econometric base cost models for PR24”, we have significant
concerns about the use of average pumping head data within cost assessment due to evidence of poor data quality. As such,
we strongly oppose the use of pumping head data within base cost models. However, for the purposes of this cost
adjustment claim, we assume average pumping head is used within cost assessment at PR24. This assumption should not be
taken as implicit agreement with its use.
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high proportion of groundwater sources. However, to demonstrate stretch and ambition we have still
included an implicit allowance for the power costs we avoid by operating a higher proportion of
impounding reservoir sources.

4.4.10 As Figure 11 shows, UUW abstracts the highest proportion of water from impounding reservoirs
sources. This suggests that UUW will be disproportionately affected by the recognition of power
requirements but the exclusion of dam maintenance requirements.

Figure 11: UUW abstracts the highest proportion of water from impounding reservoir sources in the industry
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4.5 Management control and the statutory framework surrounding
reservoir safety

45.1 This section sets out why continued operation and maintenance of reservoirs is the best value for
money option. It also discusses the statutory framework surrounding reservoir safety and how this
impacts upon UUW.

4.5.2 Operating and maintaining reservoirs represents best value for money

45.3 UUW inherited its reservoir fleet at privatisation, which continues to represent the most efficient way to
supply customers with water. It would not be cost effective to decommission our reservoir sources, and
replace them with lower maintenance cost groundwater sources to attempt to reduce maintenance
costs. We abstract approximately 1,200 mega litres per day from our reservoir sources, shown on Figure
12.
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4.5.4

455

4.5.6

4.5.7

4.5.8

Figure 12: Proportion of abstraction from raw water sources
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Source: UUW (2022) Regulatory reporting table 5A, lines 1, 3 & 4

We also do not have sufficient groundwater abstraction licence capacity to substitute abstraction from
reservoirs with abstraction from boreholes. Furthermore, our Water Resource Management Plan
(WRMP24)*2? identified the cost of developing new groundwater sources to be approximately £3.3
million per mega litre of resource capacity. This suggests that, assuming sufficient groundwater sources
exist, the cost of replacing our reservoir sources would be in the region of £4 billion. This is likely a
conservative estimate because the marginal cost of new water sources would increase as the stock of
groundwater sources reduces. This is clearly far in excess of our net claim value of £186.490 million over
AMPS.

Additionally, as part of PR24 Water Industry National Environment Programme (WINEP) development
the EA is applying sustainability reductions to our abstraction from groundwater sources in order to
protect the environment.

Furthermore, our reservoirs are regulated through abstraction licences, issued by the EA. These
abstraction licences contain a number of conditions under which the abstraction of water is permitted,
usually including the requirement to maintain an even flow of water (environmental compensation flow)
to downstream rivers. Without the reservoirs which support compensation flow we would be prevented
from abstracting water by the EA. We are also required to provide compensation flows to downstream
rivers regardless of whether the reservoir is being used for abstraction. Therefore we would still be
required to maintain our reservoir fleet if we ceased to abstract unless we fully decommissioned and
removed the reservoirs in question, which would be extremely expensive.

Therefore, we consider that continued operation and maintenance of our reservoir's dams represents
best value for money for customers.

Regulatory framework for dam safety in England

Reservoir safety standards have been set by the government via the Reservoirs Act 1975 (as amended
by the Flood and Water Management Act 2010%*) and the Health and Safety at Work Act 1974 (H&SWA
1974) and are none negotiable. These represent legal requirements that UUW must comply with and a
failure to act risks legal enforcement.

13 United Utilities Water (2023) Water Resource Management Plan WRMP24. Not published yet.
14 DEFRA (2010) Flood and Water Management Act. Available here.
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4.5.9

4.5.10

4511

4.5.12

4.5.13

4.5.14

4.5.15

4.5.16

The EA is responsible for managing, implementing and enforcing, if needed, reservoir safety regulations
in England.

Reservoirs Act 1975 (as amended by the Flood and Water Management Act 2010)

The Reservoirs Act 1975 dictates what activity reservoir owners must undertake to ensure dams do not
pose a risk to the public.

Reservoirs registered under the Reservoirs Act 1975 must have an appointed independent Inspecting
Engineer undertake a detailed inspection and report of findings every ten years, or sooner if required.
This is bolstered by the requirement to have a Supervising Engineer that provides supervision through
annual inspection and a report on condition. These inspections notify a reservoir owner if they are
required to undertake statutory works, maintenance or monitoring in respect of the reservoir in
question and within what timescale. These requirements are classed as statutory actions.

The receipt of statutory actions is not an indication of poor asset health or inappropriate maintenance.
It is a normal and regular part of the management of dam safety in England. Every dam operator will
expect to receive statutory actions arising from the independent inspections. This process is analogous
to a motor car MOT. Actions may arise when the car is subject to its’ MOT, even if the car has been well
maintained and carefully driven.

Statutory actions will only be confirmed as complete if they have been signed off to the satisfaction of
the Inspecting Engineer and the EA has been formally notified.

UUW undertakes all inspection and maintenance of the reservoir and associated structures in line with
its legal obligations. We note that all reservoirs are subject to the same regulatory risk management
regime, regardless of whether: the reservoir is directly connected to a water treatment works; is used to
feed reservoirs further down the valley; or is used to provide environmental compensation flow.

There are eighty (80) statutory ten yearly inspections due to be undertaken within the last two years of
AMP7 (from January 2023) and the first three years of AMPS8 (by 31 March 2028), which will result in
statutory actions to be undertaken during AMP8. Additionally statutory inspections undertaken in 2022,
which require studies and investigations works, will likely lead to the requirement for capital works to
be delivered in AMPS8.

The Toddbrook Dam Emergency incident (2019) has increased safety standards

In 2019, following two heavy rainfall events, the auxiliary (secondary) spillway at Toddbrook Reservoir in
Whaley Bridge, owned by the Canal and River Trust, failed despite being fully compliant with The
Reservoirs Act 1975. See Figure 13. An emergency was declared and 1,500 Whaley Bridge residents were
evacuated whilst water levels in the reservoir were reduced and temporary works were undertaken to
stabilise the void in the spillway.
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Figure 13: Toddbrook Reservoir - spillway failure - 2019
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4.5.17 Following the incident the Government asked Professor David Balmforth to undertake an independent
review, to consider the effectiveness of reservoir safety legislation and regulations. The review (The
2020 Balmforth Report) has led to a more risk averse inspection process and more stringent timescales
in which reservoir safety regulations are being enforced under the Reservoirs Act 1975. Consequently,
this has led to a significant increase in statutory actions which is driving a significant increase in reservoir
maintenance costs.

4.5.18 Figure 14 illustrates the effect that Toddbrook has had on statutory actions — those actions identified as
legal requirements following a reservoir inspection. It shows the average number of statutory actions
per year in AMP7 so far is 115, whereas in AMP6 it was 54 actions. This is an increase of 113%. This
average excludes 2019-20, the year of the Toddbrook incident because this year reflects a mix of pre
and post-Toddbrook inspections.

Figure 14: Number of reservoir statutory actions received since 2015-16
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Source: UUW internal data

4.5.19 Additionally, Figure 15 demonstrates the Toddbrook incident has led to a substantial increase in the
number of projects requiring studies or investigations as part of the design phase of an engineering
intervention. It shows the average number of projects requiring studies per year in AMP7 so far is 31,
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whereas in AMP6 it was 7. This is an increase of 343%. This average excludes 2019-20, the year of the
Toddbrook incident because this year reflects a mix of pre and post-Toddbrook inspections.

4,520 From the studies we currently have on-going so far, post Toddbrook, we are seeing the need for future
physical engineering interventions. This additional expenditure will not be reflected within the historical
dataset.

Figure 15: There has been a significant increase in the number of studies arising from independent safety
inspections

Source: UUW internal data
Health and Safety at Work Act 1974 (H&SWA 1974)

4,521 UUW also needs to ensure that it is discharging its risk requirements in accordance with Section 3 of the
H&SWA 1974. Following an emergency event in 2002 at Rivington Upper reservoir, owned by UUW, a
comprehensive enquiry was held. During the enquiry, UUW was instructed by HSE to comply with the
HSE regulatory guidance, entitled “Reducing Risk — Protecting People” (R2P2) 2001.

4.5.22 R2P2is the UK regulatory guidance for any commercial activity which has the potential to cause non-
occupational impacts (affecting members of the general public) if something goes seriously wrong. It is
not guidance specific to the water industry, but is used by a wide variety of industries such as chemical
manufacturers and fuel storage depots. R2P2 provides a definitive guide on risk “tolerability”. A
“tolerable” risk can be managed through standard operational procedures, whereas an
“intolerable/unacceptable” risk requires the industry in question to make a change, to make the
structure in question “tolerable”.

4.5.23  This guidance requires UUW, and indeed all other reservoir owners, to take direction from the HSE on
the management of risk relating to its reservoir fleet. This entails ensuring we are appropriately
mitigating wider societal risk and consequences, including the probability of failure thresholds, set out
by the HSE