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Chapter 8 supplementary document: Bioresources Enhancement Case

1. Bioresources Enhancement Cases

1.1  Structure

1.1.1 This document contains our Bioresources Enhancement cases and is structured as below:
* Case 22: Sewage sludge drivers
* Case 23: Improving resilience in biosolids recycling to agriculture

* Case 24: Biresources preparatory works for alternative outlets
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1. Enhancement submission

Price Control:

Enhancement headline:

Enhancement
expenditure

(FY23 prices)

This case aligns to :

Enhancement submission

WINEP sewage sludge drivers

An enhancement case to enable delivery of the statutory requirements identified
in the Water Industry National Environment Programme (WINEP) under the
sewage sludge drivers and targeted at delivering resilience in the sludge
management supply chain to agriculture.

Bioresources

This documents sets out the enhancement case for £169.965 million totex
investment to deliver the statutory requirements identified in the WINEP under
the sewage sludge drivers. The sewage sludge drivers are focussed on actions to
ensure the sustainable management of sewage sludge.

We collaboratively identified and agreed all actions with the Environment Agency
and these were included in the finalised WINEP. The actions will deliver resilience
in the sludge supply chain to agriculture and support the continued beneficial
recycling of biosolids, in a compliant way, and so as not to cause harm to human
health or pollution of the environment.

We prioritised WINEP actions that are compatible with our Long Term Delivery
Strategy to ensure that all actions are considered no regrets investment in AMPS8,
and under all future plausible scenarios.

Actions will increase biosolids storage capacity and deliver enhanced sludge
dewatering capability to deliver improvements in sludge quality and handling prior
to storage and before supply to agriculture. Approved actions will also support
compliance with AMP8 requirements under Environmental Permitting Regulations
for the agricultural use of sludge. As these are new and more onerous service
standards they are not covered by our base expenditure.

AMPS Capex AMP8 Opex AMPS Totex
(£m) (Em) (Em)
Pre RPE and
Frontier Shift 134.665 38.743 173.408
Post RPE and
Frontier Shift 131.972 37.992 169.965

The table above shows the total expenditure on both a pre-efficiency (i.e. pre
frontier shift and real price effects basis, consistent with the cost data tables), and
a post efficiency and RPE basis (i.e. consistent with the value we propose to be
recovered from price controls). All numbers referenced hereafter in this
enhancement case are on a post efficiency and RPE basis.

Drainage and Wastewater Management Plan (DWMP) 2023

For full reconciliation between enhancement costs and data table lines, see
enhancement mapping tabs in UUW117 — Project allocations CW3 and CWW3.

Yes
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2. Enhancement case summary

Gate

Need for .
enhancement
investment

Summary

All actions included within scope of this enhancement case have been
reviewed and endorsed by the Environment Agency (EA), and are confirmed
actions included in the WINEP. They comprise statutory obligations with a
compliance date of 31 March 2030.

This case covers the enhancement costs associated with meeting these new
obligations. As these are new and more onerous service standards they are
not covered by our base expenditure.

The actions will deliver:

— 60 days biosolids storage capacity to provide resilient contingency
measures when business as usual is disrupted and the environment is put
at risk.

— Enhanced sludge dewatering capability for 29,000 tonnes dry solids of
digested sludge to deliver improvements in sludge quality and handling
prior to storage and before supply to agriculture.

— EA permit fees and resources to comply with regulations controlling the
agricultural use of sludge in AMPS8, as activities are moved out of
operating under a waste exemption and to operating under
Environmental Permitting Regulations (EPR).

— An enhanced biosolids surveillance programme to monitor biosolids
quality and provide assurance over its quality, over and above the
regulatory minimum.

We have taken a leadership role in collaborating with all other WaSCs and the
EA, to define the risks and issues that the sewage sludge drivers are
addressing. The robust and quantified evidence we have gathered, including
landbank modelling and a biosolids storage assessment, ensures that the
agreed interventions are necessary, we only do what we need to do, and the
value to both business and customers is clear.

Location
reference

Section 4

4.5

4.4

4.6

4.3

3.4

Best option .
for
customers

We have considered a range of options including ‘do nothing’. We are
presenting the lowest cost compliance option on behalf of customers.

A detailed unconstrained to constrained options assessment has been
completed to identify the most effective way of delivering a resilient sludge
recycling to agriculture service. We considered options ranging from
monitoring and control, to access to alternative outlets for biosolids disposal.

Landbank modelling has identified that changes to the regulation of sludge
recycling to agriculture activities may lead to a national landbank shortage.
However, there remains significant uncertainty over the scale and timing of
the changes. The “Storage+” WINEP assessment specifically excluded options
to move towards alternative disposal outlets, such as thermal destruction
technologies. We have therefore deferred significant investment (up to an
additional circa £1 billion) to implement actions to move away from biosolids
recycling to agriculture and have instead focussed on WINEP actions that
support the continued beneficial recycling of biosolids. We are promoting

Section 5

5.1
Table 5
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management of these significant landbank availability risks through an
uncertainty mechanism (Notified item) in our wider Business Plan submission.

* We have ensured that our proposed investment is efficient through alignment
with our Bioresources Long Term Delivery Strategy (LTDS) to ensure that
proposed investment is considered ‘no regrets’ under all future plausible
scenarios. This approach ensures that environmental outcomes can be
delivered and the risk of inefficient investment is minimised. We have
established customer preferences to feed into our decision-making process
over how to manage bioresources services in future, and aligned to AMP8
WINEP requirements.

4.9

5.4

Cost *  Our capital cost estimates are based on data collected over AMP3 to AMP7 Section 6
efficiency and updated to reflect the present market. Mott Macdonald provides our
estimating service, and also to a number of other water companies, which
allows them to provide a benchmarked approach to our PR24 capital cost
estimates.

6.1

*  WINEP compliance costs will vary across the sector depending upon regional 6.2
variability in landbank availability, company approach to manage landbank
risk, and existing asset base. Whilst costs for WINEP compliance across the
sector are unknown as these are new requirements, assessment of the WINEP
proposals (prior to EA assessment) indicated total industry investment of
£1.783 billion in AMP8. Our proposed WINEP compliance costs are consistent
with industry norms.

*  Our WINEP development approach, cost estimating and scope development 6.3
have been independently assured by ARUP to ensure that we only do what we
need to do and at the most efficient cost.

Customer * Customer investment will be protected via a Price Control Deliverable (PCD) Section 7
protection aligned with delivery of WINEP outcomes.

* The EA will ensure that the environment is protected in this area on behalf of
customers through the common industry Environmental Performance
Assessment metric for satisfactory sludge use/disposal. This investment
contributes directly to the delivery of the same environmental outcomes.

* In our wider Business Plan submission we promote management of significant
regulatory risks impacting on landbank availability through an uncertainty
mechanism (Notified item).
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3.

3.1
3.1.1

3.1.2

3.13

3.1.4

3.15

3.16

Introduction

Document purpose

There are two statutory sewage sludge drivers included in the AMP8 Water Industry National
Environment Programme (WINEP):

(i) SUIAR_IMP: Actions to improve resilience in the sludge supply chain to agriculture and other
relevant use or disposal outlets; and

(ii) SUIAR_ND: Actions to meet requirements to prevent deterioration in soil quality or water
quality.

The inclusion of sewage sludge drivers within the WINEP is new for PR24 and reflects increasing
challenges, outside of company control, for biosolids recycling to agriculture. Actions contribute to a
WINEP Tier 1 outcome of “Water company contribution to manage sewage sludge sustainably”. The
WINEP actions that have been approved by the Environment Agency (EA) for inclusion in the WINEP
seek to provide contingency measures when business as usual is disrupted and the environment is put
at risk.

We set out in this document the scope of the enhancement investment required to deliver the statutory
obligations listed in the WINEP under these drivers. We explain why these requirements are outside of
management control, our approach to solution development and how we have ensured costs are robust
and efficient. Allowances made through the enhancement case will ensure regulatory compliance with
our statutory sewage sludge obligations, and deliver increased resilience to in-year disruption of the
sludge supply chain to agriculture.

The sewage sludge WINEP actions (and therefore the investment outlined in this document) does not
address significant risks to landbank availability in AMP8. We have submitted two separate
enhancement cases that seek to mitigate the risk of a shortfall in landbank availability for biosolids
recycling:

* Bioresources preparatory works for alternative outlets [UUWG66]: A £10.394 million enhancement
case to deliver preparatory works for uncertain and long term options for alternative biosolids
disposal outlets.

* Improving resilience in biosolids recycling to agriculture [UUWG66]: A £54.133 million enhancement
case to increase the resilience of the agricultural outlet for biosolids, by improving product quality
through the enhanced removal of non-degradable contaminants (such as microplastics) and thereby
support market acceptance of higher quality products.

Other aspects that are not addressed by the WINEP includes the evolving and more stringent regulation
of sewage sludge treatment which is leading to increasing environmental protection requirements
across our sludge treatment sites. These requirements are not discussed further in document, but in our
separate cost adjustment claim:

* Industrial Emissions Directive compliance at anaerobic digestion sites. Document reference:
UUW_CAC_004. This is an industry-wide adjustment (as it impacts on all companies) with a claim
value for United Utilities Water of £172.594 million. This claim is specific to regulatory changes at
our (biological) sludge digestion sites.

In addition, we seek to manage significant, but uncertain risks impacting on landbank availability
through an in-AMP uncertainty mechanism (Notified item), should landbank availability decline and
exceed trigger points within our Long Term Delivery Strategy (LTDS).
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3.2
3.2.1

3.3
33.1

33.2

333

Structure of this document

We have divided our enhancement case into the following sections:

(a) The remainder of this section provides background on the collaborative development of WINEP
actions and the EA assessment to approve actions to be included within the WINEP. We summarise
the scope and cost of the approved WINEP actions.

(b) Section 4 provides an overview of the increasing challenges on biosolids recycling to agriculture and
the resulting need for the agreed actions under the sewage sludge WINEP drivers. The agreed
actions will deliver new and more onerous service standards and we discuss why these activities
should be considered as enhancement investment.

(c) Section 5 sets out our approach to optioneering to demonstrate that we have considered a range of
options, including ‘do nothing’, to deliver compliance with the statutory sewage sludge actions. Our
enhancement case presents the least cost and best value solution for customers to meet the
objectives of the WINEP drivers.

(d) Section 6 provides evidence that our costs to comply with our agreed WINEP actions are efficient.
Our WINEP development approach, cost estimating and scope development have been
independently assured by ARUP to ensure that we only do what we need to do and at the most
efficient cost.

(e) Finally, in Section 7 we explain how customers are protected if the WINEP outcomes are not
delivered.

Background to the sewage sludge drivers

We continuously produce treated sewage sludge (biosolids) with the majority of biosolids being
beneficially recycled to agricultural land, in line with the UK best practicable environmental
management approach, and providing multiple environmental and economic benefits to the North West
and beyond.

Biosolids recycling to agriculture is entirely dependent on access to third party landbank and acceptance
of our products by farmers and land managers. The reliance on agricultural land as an outlet makes this
area of the business vulnerable to changing market demands. An increasing number of factors that are
out of company control threaten the resilience of the supply chain of sewage sludge to agricultural land,
such as; exceptional weather events preventing access to agricultural land; disease causing farmers to
change their cropping plans; or regulatory or market requirements affecting land managers and the
supply and demand of sludge to land.

In AMP7 we have seen multiple shocks and disruptions to the biosolids market and the EA have issued
three Regulatory Position Statements (RPS) impacting the sludge supply chain to agriculture:

* RPS C6 - Storing treated sewage sludge you cannot move because of COVID-19 restrictions: Issued
in April 2020 in response to HGV driver shortages due to the global pandemic affecting the ability to
transport sludge.

* RPS 252 - Spreading organic manure on agricultural land: Issued in August 2021 to support the EA
implementation of Farming Rules for Water. This prevented the recycling of biosolids to agriculture
in autumn 2021, until Defra intervention in the market with statutory guidance that made the
regulatory enforcement position clear and enabled farmers to accept biosolids product.

* RPS 253 - Storing treated sewage sludge: Delays generated by RPS 252, resulted in the issue of RPS
253 in November 2021 to enable water companies to temporarily store treated sewage sludge not
at the place it will be used, whilst the delays in agreeing sludge supply contracts for the autumn
were resolved.
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334 Responding to these in-year resilience issues the EA have develop the two, new, sewage sludge drivers
for AMP8. The driver guidance states that:

“A lack of access to alternative outlets or treatment technologies for sludge or ability to store sewage sludge
temporarily in a compliant manner during times when agricultural land is not available demonstrates that

”»1

contingency measures and long-term planning for sludge management require investment”*.

335 The objective of the sewage sludge drivers is to deliver improvements in the resilience of the sludge
management chain. It is additionally recognised that investments through these drivers will support
requirements to prevent deterioration in soil quality or water quality, as well as helping the
Government’s and Water UK'’s net zero commitments to be realised.

3.4 Approach to developing sewage sludge WINEP actions

3.41 The sewage sludge drivers are unique within the WINEP, as rather than being prescriptive and
geographically targeted with specific outcomes, they are more flexible, open to interpretation, and
apply to the system wide biosolids recycling supply chain and a multitude of environmental and
regulatory risks that may impact future resilience.

3.4.2 Following the WINEP methodology, it has been necessary to provide further granularity over the risks
and issues that the drivers are addressing, along with clarification over the scale and the timeframe they
will impact. We have taken a leadership role to develop an approach, collaborating with all other WaSCs
and the EA, to ensure commonality in understanding. We welcome the recognition this approach
received in Ofwat’s final methodology for bioresources:

“We support engagement by companies with the EA and Defra as appropriate so that their business plans reflect a
shared view of what needs to be delivered”.

3.4.3 The approach has resulted in the development of a risk and issue evidence log of over 50 different risks
and issues that could be considered under this driver. The risks and issues can be summarised as
improvements contributing to at least one of the following three aspects:

* Landbank accessibility: Resilience against in-year access issues such as agricultural epidemics.

* Landbank availability: Improvements to increase flexibility or timing of when biosolids may be
applied, or improvements to reduce the overall landbank requirement.

* Landbank quality: Improvement to biosolids quality to reduce potential risk of harm to soil or water
from nutrients, chemicals and microplastics in recycled biosolids.

3.4.4 The list was collaboratively reviewed by the industry and EA to determine where further evidence was
needed to quantify the risks and understand company planning requirements. We have gathered the
following quantitative supporting information to provide evidence of the need for our agreed WINEP
actions:

* National landbank modelling: Specialist landbank consultants provided analysis of landbank
availability and landbank requirements for biosolids in England, Wales and Scotland under five
scenarios.

* United Utilities regional landbank modelling: Specialist landbank consultants provided analysis of
landbank availability and landbank requirements, specific to our region. This followed the same
approach and considered the same factors as the national landbank modelling.

* Assessment of biosolids storage need: Independent consultancy analysis of national biosolids
storage drivers and needs.

1 Environment Agency, PR24 WINEP driver guidance — Sewage Sludge, V0.3 Issued by email January 2022

2 Ofwat, Creating tomorrow, together: Our final methodology for PR24, Appendix 4: Bioresources control, December 2022 [Online: page 13]
https://www.ofwat.gov.uk/wp-content/uploads/2022/07/Appendix-4-Bioresources-control.pdf
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3.45 WINEP actions have been developed on a regional basis, reflecting the systematic nature of
bioresources. The scale and location of these interventions were optimised through use of our strategic
planning tool, Regional Integrated Asset Plan (RIAP). Strategic planning capability is central to our asset
strategy over the next 25 years and enables us to understand and optimise greenhouse gas emissions,
capital and operational costs of planned WINEP actions across the entire bioresources system. This has
ensured that we can maximise the value delivered through proposed WINEP actions and at the most
efficient cost.

346 The WINEP development phase resulted in our proposal of six WINEP actions under the sewage sludge
drivers in November 2022. These were proposed as an integrated package of interventions to meet the
objectives of the driver guidance.

3.5 Environment Agency assessment of WINEP proposals

3.5.1 The EA assessed all proposed actions to ensure that they met the objectives of the sewage sludge
drivers.

3.5.2 The assessment resulted in a minority of the industry’s actions being approved under the sewage sludge
drivers. The EA wrote to all companies on 22 March 2023 to justify the outcomes of the options
assessment for the sewage sludge drivers. The EA described how the wider remit of the sewage sludge
driver guidance, to address landbank accessibility, landbank availability and landbank quality issues, was
set aside in favour of a “focussed approach”. The EA stated:

“We have given an emphasis on effective storage in the sustainable supply and use of sewage sludge. This is seen
as the minimum action necessary to deliver improved resilience in the sludge supply chain to agriculture and other

relevant use or disposal outlets”>.

353 Subsequent discussion and follow-up meetings with companies led to the EA issuing a revised, “Storage+
assessment”, in a second draft release of the WINEP. This assessment broadened the scope of actions
approved under the sewage sludge drivers as follows:

“It includes both storage and other actions which deliver environmental improvements of sludge quality and
handling prior to storage and before supply to agriculture, such as enhanced dewatering and pelletisation. The
assessment also supports in principle the options associated with future EPR requirements for the agricultural use
of sludge™.

354 The outcome of the “Storage+ assessment” was finalised with the WINEP publication on 3 July 2023. The
final WINEP confirmed approval of four out of the six actions we had proposed against these drivers.
The enhancement case refers to approved WINEP actions only.

3.5.5 We present in Figure 1, a summary of the EA assessment outcome, and how this aligns with the broader
objectives set out within the sewage sludge driver guidance to address landbank accessibility, landbank
availability and landbank quality. It can be seen that landbank availability and landbank quality issues
are not being fully addressed through the approved actions under the sewage sludge drivers.

3 Environment Agency Information Letter (EA/09/2023), Water Industry National Environment Programme - Sludge update, 22 March 2023

4 Environment Agency Information Letter (EA/12/2023), Water Industry National Environment Programme - Sludge (Use in Agriculture)
update, 19 May 2023
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Figure 1: Summary of approved actions and benefits against the sewage sludge driver objectives.
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Source: United Utilities, 2023

3.6 Scope of this enhancement case

3.6.1 This enhancement case is for an additional £169.965 million above base totex in AMP8 to deliver our
WINEP obligations under the sewage sludge driver. The breakdown of totex across the four WINEP
actions is presented in Table 1.

Table 1: Summary of Sewage Sludge WINEP actions and enhancement expenditure

WINEP Driver Reellat
WINEP Action ID Primary Action Name Action Description dztg: atory Totex (Em)
(Secondary)
08UU100130 SUIAR_ND Enhanced Enhanced biosolids quality 2030 0.171
(component a to j) biosolids quality surveillance at 10 sites to
surveillance manage sewage sludge
sustainably
08UU100132 SUIAR_ND Enhanced Proposing enhanced 2030 46.644
(SUIAR_IMP) dewatering of dewatering of cake after AD to
cake after AD manage sewage sludge
sustainably
08UU100134 SUIAR_IMP Final product Regional final product storage 2030 107.199
storage to manage sewage sludge
sustainably
08UU100135 SUIAR_IMP Sludge to land Sludge to land compliance 2030 15.950
compliance under under Environmental
Environmental Permitting Regulations to
Permitting manage sewage sludge
Regulations sustainably
Total 169.965

Source: United Utilities, 2023

3.6.2 The full list of approved actions, with sub-components, is presented in Appendix A. The regulatory date
to deliver all actions is 31 March 2030.
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3.6.3 All actions align with the actions and objectives set out within our Drainage and Wastewater
Management Plan (DWMP) 2023, to maximise the value created through recovery and re-use of sewage
sludge and increase the resilience of our sludge to land operations.

3.7 Actions outside the scope of the WINEP sewage sludge driver

3.7.1 The focussed approach of the WINEP sewage sludge driver assessment means that significant landbank
risks and drivers will not be addressed by the AMP8 WINEP (as summarised in Figure 1). The sewage
sludge driver actions are based on the continued reliance of recycling of biosolids to land and there
being sufficient available landbank.

3.7.2 The EA assessment specifically excluded actions to move away from sludge recycling to agriculture, and
manage landbank availability risks, stating:

“The sludge (use in agriculture) driver supports actions to bring change to the way sludge is managed to ensure its
soil conditioning and fertiliser value meets its full potential... there is a presumption that there is not support in
principle for options such as thermal destruction technologies™.

373 Collaborative industry national landbank modelling has identified that changes to the regulation of
sludge recycling to agriculture activities may lead to a national landbank shortage. Therefore we have
submitted two separate enhancement cases that seek to undertake ‘low regrets’ investment to mitigate
the risk of a landbank shortfall for biosolids recycling.

3.7.4 There remains significant uncertainty over the scale and timing of the changes. We have deferred
significant, further investment (up to an additional circa £1 billion) and focussed on WINEP actions that
support the continued beneficial recycling of biosolids, rather than seek to implement actions to move
away from biosolids recycling to agriculture.

375 Should landbank investment needs crystallise in AMP8, the base cost allowance is insufficient to deliver
the scale of investment that would be required to move away from biosolids recycling to agriculture.
The impact is anticipated to be an entire step change in the business model for bioresources, and would
take many years to implement fully. We are promoting management of these significant landbank
availability risks through an uncertainty mechanism (Notified item) in our wider business plan
submission.

376 To provide an example of the risks not covered by the sewage sludge WINEP drivers, we note that
Ofwat’s final methodology specifically calls out compliance with Farming Rules for Water as one of the
risks to be managed through the WINEP sludge drivers. The methodology states:

“Farming rules for water: PR24 WINEP sewage sludge driver aims at delivering improvements in the resilience of
the sludge management chain. This process provides a framework for addressing risks related to the use or
disposal of sewerage sludge over the 2025 to 2030 period™®.

3.7.7 We are keen to highlight that while this may have been the intention at the time the methodology was
written, the subsequent “focussed assessment” by the EA, in collaboration with Ofwat and Defra, of
items to approve for inclusion in the WINEP has meant that investment in several drivers, including
adaptations to comply with Farming Rules for Water are out of scope. Should Farming Rules for Water
risks (or any others) materialise, there must be recognition of these legitimate enhancement costs
through another route, outside of the WINEP.

3.7.8 This enhancement case is only for actions included in the WINEP sludge drivers “Storage+ assessment”.

5 Environment Agency Information Letter (EA/12/2023), Water Industry National Environment Programme - Sludge (Use in Agriculture)
update, 19 May 2023

6 Ofwat, Creating tomorrow, together: Our final methodology for PR24, Appendix 4: Bioresources control, December 2022 [Onlie: page 13]
https://www.ofwat.gov.uk/wp-content/uploads/2022/07/Appendix-4-Bioresources-control.pdf
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.

4.1

411

Statutory sewage sludge WINEP driver

Need for enhancement investment

All actions included within scope of this enhancement case, have been reviewed and endorsed by the EA

and comprise statutory WINEP obligations for AMP8. The regulatory compliance date for all actions is 31
March 2030.

4.1.2

We anticipate an increasingly constrained and regulated environment in which to operate our biosolids

to agriculture recycling service in AMP8. The four approved WINEP actions are an integrated package of
interventions, across our bioresources system, and will support a combined outcome to improve the
resilience of our sludge management supply chain to agriculture and mitigate in-year disruption.

4.1.3

We have not presented specific AMP9 interventions due to the levels of uncertainty on landbank

availability, although we indicated in our WINEP submission that Actions 08UU100132 (Enhanced
dewatering of cake after AD) and 08UU100134 (Final product storage) are expected to continue into
AMP9. The need and associated enhancement investment requirement will be reviewed at PR29.

4.1.4

support delivery of the WINEP outcomes.

In Table 2 we present a summary of the agreed WINEP actions, why they are required, and how they will

Table 2: Summary of WINEP actions and alignment to the sewage sludge drivers

WINEP Action

Why is there a need to change?

How will this deliver the WINEP drivers?

08UU100130

Enhanced biosolids
quality surveillance

Current regulatory requirements to monitor
biosolids quality are restricted to beneficial
properties and toxic elements. There is growing
public and stakeholder concern over the potential
for environmental harm to be caused by
contaminants in biosolids recycled to agriculture.
Without available data on biosolids quality for a
wider range of contaminants we are unable to
provide assurance over biosolids quality.

Enhanced biosolids quality sampling, over
and above the regulatory minimum, will
provide information on biosolids quality.
This will support government aims and
better inform UU's long-term sludge to land
risk. It will additionally provide some
potential mitigation against landbank loss
from drop in societal / farmer acceptance
over contaminant concerns.

08UU100132
Enhanced

dewatering of cake
after AD

There are significant and increasing resilience
pressures, outside management control, on the
sewage sludge supply chain to agriculture. We are
heavily reliant on limited seasonal windows to
supply sludge to agriculture which limits the
resilience of our activities. Better matching of sludge
production to agricultural demand will ensure that
our sludge supply chain is more resilient to
disruption.

Enhanced dewatering will deliver
environmental benefit via improvements to
sludge quality and handling prior to storage
and before supply to agriculture. Enhanced
dewatering will increase the proportion of
enhanced quality product to allow grassland
spreading and open up more landbank,
thereby improving the resilience of our
biosolids recycling operations.

08UU100134 Multiple drivers impact on the need for biosolids Ensure sufficient biosolids storage to allow
Final product storage to provide resilience when there is resilience against in-year landbank
storage disruption to the sludge supply chain to agriculture. accessibility issues. Supports
In addition, AMPS8 implementation of the EA Sludge implementation of EA sludge strategy,
Strategy will require biosolids storage on permitted requiring deployment approval, ahead of
sites, awaiting deployment approval. stockpiling sludge on land.
08UU100135 AMP8 Implementation of EA Sludge Strategy will Resources to adapt and comply with new

Sludge to land
compliance under
Environmental
Permitting
Regulations

revoke Sludge Use in Agriculture regulations and
move the regulation of sludge to land under
Environmental Permitting Regulations.

regulatory requirements in AMPS8 to recycle
biosolids under Environmental Permitting
Regulations.

Source: United Utilities, 2023
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4.1.5 Each of the four WINEP actions summarised in Table 2, are discussed in turn in this section. We present
evidence of the increasing number of factors that are out of company control that threaten the
resilience of the supply chain of sewage sludge, and why investment is needed in AMP8. The robust
evidence we have gathered ensures that the agreed interventions are necessary, we only do what we
need to do, and the value to both business and customers is clear.

4.2 Alignment with strategic planning frameworks

421 All actions align with the actions and objectives set out within our DWMP (2023), to maximise the value
created through recovery and re-use of sewage sludge and increase the resilience of our sludge to land
operations.

422 Our actions are aligned to our long term water quality plan submitted to the Drinking Water
Inspectorate which states:

“Our WINEP submission also includes a proposed programme of enhanced sludge quality surveillance to enable us
to better understand quality across sites that recycle biosolids to agriculture.”

4.3 08UU100130 - Enhanced biosolids quality surveillance

43.1 We propose to deliver proactive monitoring of the final quality of biosolids at our ten biosolids
production sites to inform our understanding of the spatial and temporal variability in biosolids quality.
Current regulatory requirements for biosolids recycling are monitoring for eleven toxic elements and
plant available nutrients and organic matter. Through this action we will go over and above the
regulatory minimum to provide quarterly information about the presence and concentration of
emerging contaminants such as microplastics and persistent organic pollutants including perfluoroalkyl
and polyfluoroalkyl substances (PFAS).

43.2 There is significant, and increasing, concern over the potential for environmental harm to be caused by
contaminants in biosolids recycled to agriculture. As biosolids recycling to agriculture is entirely
dependent on access to third party landbank and acceptance of our products by farmers and land
managers the resilience of this outlet is subject to fluctuations in market demand. Loss of public
sentiment and support for biosolids recycling across the food supply chain, due to contamination
concerns, has the ability to drastically and rapidly cut acceptance rates for our biosolids products, risking
a shortfall in available outlets for our product. It is notable that a loss of confidence in the market may
be based on a perceived, rather than quantified risk, and accelerate ahead of regulation.

433 This risk was identified through the UKWIR research project, Biosolids to market: a strategic proposal to
explore the threats to biosolids to land, which stated:

“In addition to the purely ‘scientific’ issues, public and stakeholder perception is an extremely important
consideration. Alarmist headlines combined with alternative or erroneous interpretations of the science can be
extremely damaging to the image and perception of biosolids recycling. Media attention on emerging issues such
as plastics is increasing, so it is important that the Water Industry is seen to be proactive, taking action by working
with others to address this and other potentially emotive issues such as nanoparticles and antimicrobial
resistance.””

434 Emerging contaminants is one of the key risks to our bioresources business and is referenced in our
Annual Report. Media headlines, scientific papers and government reports about the potential risks
from the contamination of biosolids are numerous, and below we highlight only a fraction of the
interest that is driving the need for action now:

7 UKWIR, Biosolids to market: a strategic proposal to explore the threats to biosolids to land, No. 18/SL/01/9
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* The Environmental Audit Committee Report (2022) was clear that action must be taken,
recommending that “the Government commission an independent evaluation of the potential risks
to human health and the environment from spreading sewage sludge to farmland”.®

* The Marine Conservation Society published a comprehensive report titled; Sewage sludge: Why we
need to stop pollution at source®. It called for action to be taken by water companies (amongst
others) to produce a road map on how to reduce levels of contaminants for the whole wastewater
treatment process, from source control of incoming pollutants, to sludge treatment and reuse.

* Cardiff University analysed historical data and found PFAS, which have been linked to health
problems in both humans and wildlife, in Eurasian otters. It concluded that “this suggests
widespread pollution of British freshwaters today”. The study found most PFASs in otters were
associated with wastewater treatment works or use of sewage sludge in farming, suggesting this
was a “significant and concerning” route into rivers?®,

e InJuly 2022, the DWI published an information letter for water companies in England and Wales!?
requiring monitoring for a wider range of PFAS and update their risk assessments accordingly. It set
out PFAS limits and required actions where elevated levels are present in drinking water and may
require routine monitoring. It specifically identified active or historic sludge to land activities as a
potential PFAS source to be considered as a minimum in risk assessments.

* Direct contact to our agricultural services team has also been increasing highlighting growing
concerns over contaminants. Most recently, an information request from Lancaster City Council
Environmental Health department asked for data over the quality and use of recycled biosolids to
inform their private water supply risk assessments for PFAS.

4.3.5 Increasing customer, stakeholder and public concern makes it imperative that we understand the risks
to inform our long-term sludge strategy and provide optimal resilience in sludge management. It is vital
that we are proactive to quickly gather data to establish the quality of biosolids and particularly to use
this data to determine if either biosolids recycling is a significant source of contaminants to the wider
environment, or provide reassurance that it is not. It is essential that we align with the precautionary
principle and try to understand and quantify the risks, rather than wait for evidence that biosolids
recycling may be causing harm.

43.6 Levels of contamination in biosolids are poorly understood, although there is evidence of the presence
of other contaminants in biosolids, beyond the range of the current regulatory analysis suite. Through
previous iterations of the Water Industry Chemical Investigations Programme (CIP) the potential has
been recognised for the removal of substances from wastewater to partition substances into sludge and
be present in biosolids applied to land. As ever more stringent wastewater treatment standards are
applied, and for a growing range of determinants, there is an increasing need to understand this risk.

4.3.7 The proposed sampling will go beyond the scope of planned AMP8 CIP investigations, which is limited to
one treatment works in our region, and will instead extend to all our biosolids to land sites to analyse
biosolids quality. Moreover, the sampling will be more frequent, quarterly sampling and extend over the
course of the AMP to build-up a robust dataset. It is anticipated that the scope of the laboratory analysis
will evolve depending on the findings and the latest scientific research and concerns.

8 Water quality in rivers: Government Response to the Committee’s Fourth Report of Session 2021-22 [Online]
https://committees.parliament.uk/publications/22190/documents/164546/default/

° Marine Conservation Society, Sewage sludge: Why we need to stop pollution at source, June 21 [Online] https://marine-conservation-
society-production.s3.amazonaws.com/documents/MCS_sewage_sludge_paper_june_2021_final.pdf

10 0’Rourke et al., Anthropogenic Drivers of Variation in Concentrations of Perfluoroalkyl Substances in Otters (Lutra lutra) from England
and Wales, American chemical society publications, Environ. Sci. Technol. 2022, 56, 1675-1687 [Online]
https://pubs.acs.org/doi/10.1021/acs.est.1c05410

11 Drinking Water Inspectorate, Information Letter 03/2022, 7 July 2022 [Online] https://dwi-content.s3.eu-west-2.amazonaws.com/wp-
content/uploads/2023/01/13123351/IL_03-2022_PFAS_Guidance-4-1.pdf
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438 The proposed monitoring will also support sludge supply chain resilience when the EA Sludge Strategy®?
is implemented in AMP8. Currently, biosolids recycling to agriculture is regulated under the Sludge Use
in Agriculture Regulations (SUiAR), allowing an exemption from the EU Waste Framework Directive. The
EA Sludge Strategy seeks to withdraw SUIAR and will move biosolids recycling to agriculture under the
Environmental Permitting Regulations (EPR). It provides the mechanism to allow on-going and iterative
improvements to sludge recycling by the EA, without seeking legislative change i.e. new biosolids quality
constraints may be introduced with limited consultation or notice. Building up a biosolids quality dataset
will help to us to mitigate against and prepare for any such changes.

4.4 08UU100132 - Enhanced dewatering of cake after AD

441 Through delivery of this action we seek to improve the supply and demand balance of our sludge
recycling operations and increase the type and area of landbank we can apply biosolids. Better matching
of biosolids production to agricultural demand will ensure that our sludge supply chain is more resilient
to disruption, as we are less reliant on limited seasonal windows to supply biosolids to agriculture. At
present, any agricultural disruption or closed periods impacting these limited spreading windows has a
disproportionately large impact on our biosolids recycling operations.

4.4.2 We propose to provide circa 29,000 tonnes dry solids additional enhanced dewatering capacity at our
largest sludge treatment centre to enable this site to dewater all biosolids on-site and increase the total
regional production of biosolids classed as enhanced quality from 39 to 62 per cent. In addition, the
dewatering will increase the dry solid content of the final biosolids cake above 25 per cent dry solids.
This, as recognised through the outcome of the EA’s “Storage+ assessment”, will deliver environmental
improvements through improved sludge quality and handling prior to storage and before supply to
agriculture.

443 The proposals will deliver new capability at our largest sludge treatment centre. The existing dewatering
capability is unable to achieve an enhanced product, and is only designed to achieve 25 per cent dry
solids. The new capability delivered through this action will deliver a step change in performance and
resilience of our biosolids to land activities.

444 An enhanced quality biosolids product is the optimal product that we can produce as it provides
maximum flexibility (and therefore resilience) in biosolids recycling. Guidance for where biosolids can be
spread is provided through the Safe Sludge Matrix, compiled by ADAS. We present in Figure 2 an extract
from the Safe Sludge Matrix that demonstrates enhanced quality sludge’s can be applied to all crop
types. However, outlets for conventional quality sludge is significantly restricted by the crop types to
which they can be applied. Compliance with the Safe Sludge Matrix is important as it enables farmers
and growers to continue to utilise the beneficial properties in sewage sludge, and moreover it is a key
requirement of compliance with the voluntary Biosolids Assurance Scheme (BAS) Standard®2.

Environment Agency, Sludge strategy for safe and sustainable sludge use, July 2020 [Online]
https://www.gov.uk/government/publications/environment-agency-strategy-for-safe-and-sustainable-sludge-use/environment-agency-
strategy-for-safe-and-sustainable-sludge-use

13Assured Biosolids Limited, The BAS standard, July 2020 [Online] https://assuredbiosolids.co.uk/wp-content/uploads/2020/07/BAS-
Standard-Issue-5-10th-July-2020.pdf
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Figure 2: The Safe Sludge Matrix

THE SAFE SLUDGE \/JATRIX

CROP GROUP UNTREATED CONVENTIONALLY ENHANCED
SLUDGES TREATED TREATED
SLUDGES SLUDGES
FRUIT X X v
SALADS X v
(30 month harvest 10 month
interval applies) !nz:rves:
interval
VEGETABLES X 2mo et | applies
month harvest
interval applies)
HORTICULTURE X X v |
COMBINABLE & % Vs s
ANIMAL FEED CROPS
- GRAZED X X | o] 2
GRS (Deepinjectedor | 9r27ing gaing
FORAGE ploughed down only) &, harvest harvest
- HARVESTED X - in/ i | ==
season of application)

NoTE: v An applications must comply with the Sludge (Use in Agriculture) Regulations and DETR
Code of Practice for Agricultural Use of Sewage Sludge (to be revised during 2001).

X Applications not allowed (except where stated conditions apply)

Source: ADAS, The Safe Sludge Matrix: Guidelines for the Application of Sewage Sludge to Agricultural Land, 2001

4.4.5 We present in Figure 3 an illustration of the annual cycle of our biosolids recycling operations. It shows
that although biosolids are produced relatively consistently throughout the year, there are two peak
periods of biosolids demand in the spring and autumn. These peaks are aligned to arable farming
calendars.

Figure 3: Supply (delivery) and demand (spreading) balance of our biosolids recycling operations 2022
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Source: United Utilities, 2023
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4456 Our operations currently rely on disposal to arable land for over 90 per cent of biosolids, as we are able
to supply conventional quality biosolids to arable land. However, reliance on one type of landbank limits
the resilience of our activities. Two of the three RPS issued by the EA in AMP7 resulted from disruptions
to arable agricultural recycling, and more particularly the inability to recycle biosolids to autumn arable
landbank.

4.4.7 Through this action, we will increase the resilience of our activities and reduce the risk of further
disruption in AMP8. Producing more enhanced biosolids, which are suitable to be recycled to arable
land and grassland, has dual benefits of:

(i) Maximising the potential outlets for the biosolids as 62 per cent of biosolids will achieve
enhanced biosolids quality and can be recycled to arable or harvested grassland. This is
particularly important in the North West where grassland is the predominant type of agricultural
land in proximity to our sludge treatment centres.

(i) Extending the biosolids demand period across spring, summer and autumn as applications to
harvested grassland are allowed between February and August. This will ‘flatten’ the demand
peaks on Figure 3 enabling our supply and demand to be better balanced across the year.

4.5 08UU100134 - Final product storage

45.1 Through delivery of this WINEP action we propose to provide 60 days biosolids storage, equivalent to
almost 45,000 metres squared of storage area. Storage is recognised by the EA as the minimum action
necessary to deliver improved resilience in the sludge supply chain to agriculture.*

4.5.2 Our current biosolids recycling operations rely on field storage. Permitted sludge storage for
contingency purposes requires new investment but will increase our flexibility and agility to allow
operations to continue during disruption when we are not able to use field storage. This will provide
resilience against the following risks:

* Closed agricultural periods due to adverse weather and exacerbated by climate change, or
agricultural epidemic constraints.

* The changing regulatory framework, whereby implementation of the EA Sludge Strategy and
recycling sludge to land under EPR will require permits for biosolids deployments in place ahead of
stockpiling in fields. The extended period to agree permits will require access to permitted biosolids
storage facilities.

* Disruptions to logistical activities such as HGV driver shortages.

453 Atkins was commissioned by the water industry, to gather evidence and provide industry-standard
recommendations over sufficient biosolids storage capacity and capability to provide adequate
resilience to the sludge supply chain to agriculture. The report?® concluded (amongst other aspects)
that:

* Biosolids storage capacity of up to three months is required in AMP8 to manage risks around the
changing recycling regime and address ongoing resilience needs. Further storage capacity of up to
six months should be considered in the longer term.

* Covered storage is essential to mitigate the risk of rewetting and has evidenced benefits to the dry
solids content of biosolids ultimately recycled to agriculture.

* Climate change will result in increased periods where landbank access cannot be guaranteed,
additional storage will be required to mitigate this, but as this is likely to occur over an undefined
period of time, this capacity can be delivered incrementally.

14 Environment Agency Information Letter (EA/09/2023), Water Industry National Environment Programme - Sludge update, 22 March 2023
15 Atkins, WINEP Sludge driver evidence support: Biosolids Storage, 14 September 2022
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45.4 Following the recommendations of this report we propose to deliver 60 days covered biosolids storage
in AMP8. Provision of 60 days storage is considered as ‘no regrets’ investment in the context of our LTDS
(see section 4.9). This storage can still be utilised to provide resilience even if we ultimately move away
from sludge recycling to agriculture. Our historic experience of incineration recognises that there are
significant planned and unplanned periods of downtime and contingency storage will still be essential.
We consider that the provision of greater than 60 days sludge storage may become abortive, should we
move away from biosolids recycling to agriculture in future AMPs, and because of the uncertainty, it
does not represent efficient investment at this time. We have indicated in the WINEP action for AMP9
that additional storage greater than 60 days could be required. We will consider the need as part of our
PR29 submission.

4.5.5 In line with the recommendations of the Atkins report, and our latest discussions with the EA, we are
proposing covered storage in a cake barn or ‘Dutch Barn’. Our cost estimates are not based on provision
of fully enclosed and ventilated storage as we consider that this would not be necessary to obtain site
permits and would be at a disproportionate cost. There is a risk that in future the EA may insist on fully
enclosed and ventilated storage to meet Waste Framework Directive permitting standards.

4.6 08UU100135 - Sludge to land compliance under Environmental
Permitting Regulations

46.1 This WINEP action will ensure that we have the resources to comply with new regulatory requirements
in AMP8 for biosolids recycling under EPR.

4.6.2 The EA Sludge Strategy sets out the ambition to revoke SUIAR and regulate biosolids recycling to
agriculture under EPR. We expect that the EA Sludge Strategy will be implemented in AMP8. The EA
recognise that this regulatory change will generate new investment requirements and the “Storage +
assessment” of WINEP actions specifically approved in principle actions to meet future EPR
requirements for the agricultural use of sludge.

4.6.3 The EA implements environmental permitting through the EPR framework, which uses a risk-based
approach, dependent on the environmental risk of the activity. Regulation ranges from sufficiently low
risk activities that can be registered at no cost under a waste exemption, to permitted activities that are
required to comply with more exacting environmental standards and incur higher operational charges. A
schematic to show these tiers of regulation is presented in Figure 4. It can be seen that the risks from
biosolids recycling is now deemed higher than previously, with the proposal to move biosolids recycling
to agriculture from an exemption, to standard rules permit.

Figure 4: Tiers of waste regulation that may be applied through the EPR framework
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4.6.4 The exact form of the EA Sludge Strategy is uncertain as it is still being developed, but it is very likely to
have a significant impact on the process, logistics and operations associated with the recycling of
biosolids to agricultural land.

4.6.5 We expect that recycling biosolids to agriculture under EPR will require:

* Every single sludge application to have a permit to be approved in advance of stockpiling in a field.
The EA will assess each permit application against statutory guidance to evaluate the benefits and
environmental risks of each and every field, crop type and seasonal timing.

* Compliance with land spreading standard rules permits No.4 and/or No.6 for all biosolids recycling
activities®®.

4.6.6 The EPR framework also provides the mechanism for on-going and iterative improvements to sludge
recycling by the EA, for example the introduction of new quality constraints such as limits for chemicals
including PFAS, microplastics and antimicrobial resistance. The Waste Framework Directive is specifically
designed to allow for these continuous updates to standards, and frequent and numerous changes to
the EPR framework can be made within the EA’s control, rather than requiring primary legislative
change.

46.7 We propose enhanced opex expenditure to ensure that we have sufficient resources to be compliant
with the new regulatory obligations in AMP8. The majority of costs will be incurred through deployment
permit fees, as we will no longer be able to register sludge spreading activity free of charge under a
waste exemption. Current deployment fees are £1562'” and we anticipate that we will require 1200
deployments per annum. In addition, there are significant associated administration costs, including
additional sampling to provide data on soil quality necessary for the permits, and resources to enable
completion of the necessary paperwork and ensure that it is issued to the EA to the right quality and in a
timely manner.

4.7 Management control

4.7.1 The investment associated with this enhancement case is required to comply with our statutory
obligations under the WINEP sewage sludge drivers. The WINEP actions have been approved by the EA
and identified as necessary to ensure compliance with new regulatory requirements in AMPS8 and/or
provide resilience in the sewage sludge supply chain to agriculture.

4.7.2 Biosolids recycling to agricultural land is aligned with the UK best practicable environmental
management approach for sewage sludge. However, an increasing number of factors that are out of
company control threaten the resilience of the supply chain of sewage sludge to agricultural land, such
as; exceptional weather events preventing access to agricultural land; disease causing farmers to change
their cropping plans; or regulatory or market requirements affecting land managers and the supply and
demand of sludge to land. These factors make delivery of AMP8 WINEP obligations necessary for
ensuring a robust and compliant bioresources service in AMPS.

4.7.3 While acknowledging that adaptations to comply with a more constrained biosolids recycling service in
AMP8 result from factors outside of management control, we have taken steps to control costs:

*  We will ensure that we deliver investment to meet new obligations, as efficiently as possible. In line
with the WINEP methodology, we have considered a full range of options. We considered over 65
unconstrained options and methodically assessed them to ensure that we have developed actions

16 For more details see, UK Government, Guidance — Landspreading: how to comply with your permit, July 2023 [Online]
https://www.gov.uk/government/publications/landspreading-how-to-comply-with-your-permit

17 Environment Agency, The Environment Agency (Environmental Permitting and Abstraction Licensing) (England) Charging Scheme 2022,
V1.1 [Online]
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1098117/Environment_Agency_EPR_
and_Abstraction_Licensing_Charging_Scheme_2022.pdf
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which represent the lowest cost and best value for customers (see Appendix B for the full range of
options considered).

* In AMP7 we have absorbed the costs to be compliant against enhancements to the BAS standard
(version 5'8), going over and above the regulatory minimum to minimise the impact of biosolids
recycling on diffuse water quality pollution. ABL is also proposing additional measures to support the
EA’s implementation of Farming Rules for Water. We are voluntarily working to the draft measures
and we do not seek cost recovery of these activities.

*  We have taken a leadership role in collaborating with all other WaSCs and the EA, to define the risks
and issues that the sewage sludge drivers are addressing. The robust and quantified evidence we
have gathered, including landbank modelling and a biosolids storage assessment, ensures that the
agreed interventions are necessary, we only do what we need to do, and the value to both business
and customers is clear.

* We have developed a regional, integrated package of WINEP actions, optimised through use of our
RIAP strategic planning tool. Strategic planning capability is central to our asset strategy over the
next 25 years and enables us to understand and optimise the greenhouse gas emissions, capital and
operational costs of planned WINEP actions across the entire bioresources system.

4.7.4 No potential cost savings (i.e. spend to save opportunities) are anticipated from these improvements.
Improvements in dewatering will generate operational efficiencies by reducing fleet movements around
the region through production of a biosolids cake with increased dry solids content. However, more
constrained landbank will require us to transport biosolids further than ever before. The enhancement
expenditure presented within this case is net of any operational benefits.

4.7.5 All other interventions will not deliver any benefits to sludge quality or efficiencies in the operating
process but are in place to ensure we can deliver a compliant and resilient biosolids recycling service in
AMPS.

4.8 Need for enhancement expenditure (including implicit allowance)

48.1 This case is for £169.965 million enhancement investment over and above base totex. The costs set out
within the enhancement case are the capital costs (and consequential ongoing opex) to deliver the
actions under the sewage sludge drivers in the WINEP. The WINEP actions will deliver enhanced service
levels to ensure a resilient, compliant and sustainable agricultural recycling service, in light of a more
constrained and uncertain biosolids recycling environment in AMPS.

48.2 The bioresources cost models do not include any cost drivers that consider landbank resilience or more
stringent regulation of biosolids recycling. The cost models are based only on the volume of sludge
processed and sparsity factors, neither of which is a determining factor of the costs providing a resilient
sludge to land service.

4.8.3 Our base cost allowance for sludge disposal is derived from historical costs and is founded the
assumptions we present in Table 3.

18 Assured Biosolids Limited, The BAS Standard, Issue number 5, 10 July 2020 [Online] https://assuredbiosolids.co.uk/wp-
content/uploads/2020/07/BAS-Standard-Issue-5-10th-July-2020.pdf
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Table 3: Base cost assumptions and forecast changes in AMP8

Base assumption

Description

Subject to change in AMP8

National surplus of
agricultural landbank

All companies are able to find sufficient
agricultural landbank within a reasonable
distance of sludge treatment centres: There
are limited pockets of competition for
landbank between companies.

Yes — several national landbank model
scenarios have indicated insufficient landbank
available. Multiple factors can drive a
reduction in landbank availability and
landbank required leading to significant
competition for landbank and the need for
alternative outlets for biosolids.

Environmental
regulations for sludge to
agriculture

SUIAR provide an exemption from the Waste
Framework Directive. This enables biosolids
to be distributed to field stockpiles for
storage and subsequent spreading free of
charge and without the need for prior
regulatory approval. Compliance is assessed
by audit of the records retrospectively.

Yes — the EA Sludge Strategy aims to revoke
the SUIAR and replace it with EPR. This will
require prior regulatory approval through a
permitting process for each and every field
before biosolids can be distributed to field
stockpiles, and payment of permitting fees.

Regulatory Position
Statements

The industry has a reliance on the EA issuing
Regulatory Position Statements to enable
contingency storage on sites during periods of
disruption to the supply chain to agriculture.

Yes - The EA expectation is that companies
are more robust to in year disruptions to the
supply chain to agriculture and the industry
will not rely on Regulatory Position
Statements.

Biosolids quality control

Controls are based on beneficial properties
(e.g. plant available nutrients) and on
potentially toxic elements as specified the
relevant schedules the Sludge Use in
Agriculture Regulations. It also requires
conformance with the Safe Sludge Matrix
which relates to microbial content.

Yes — additional controls over emerging
contaminants such as the presence of non-
degradable materials including plastics and
microplastics, chemicals such as “forever
chemicals”, and anti-microbial resistance
have the potential to be introduced through
the EPR.

Stable demand for
biosolids

Stable and sufficient market demand for
biosolids products, underpinned by
compliance with the industry best-practice
incorporated in the BAS standard.

Yes — acceptability of biosolids fluctuates and
is significantly influenced by regulatory
changes and market sentiment. One item of
note could be adverse publicity of actual or
perceived risks associated with biosolids,
leading to a significant decrease in farmer
acceptance for biosolids product.

Source: United Utilities, 2023

The biosolids recycling environment is changing and these assumptions will no longer hold true for

AMP8. Base allowances are sufficient to deliver service standards to operate within the existing
biosolids recycling environment. Therefore additional investment to meet enhanced service standards,
and against a more constrained landbank outlook, are not reflected in base totex and should be
considered as an enhancement allowance.

All companies will incur costs to comply with sewage sludge drivers in the WINEP. However, the agreed

actions and level of investment required will vary across the sector depending upon regional variability
in landbank availability, company approach to manage landbank risk, and a company’s existing asset
base which impacts the landbank required. No costs will have yet been incurred by companies as these
are new requirements for AMP8, and therefore no element of these costs will be reflected in base

4.8.4
4.8.5
allowances.
Implicit allowance
4.8.6

There is no implicit allowance for this investment in cost models, as this reflects delivery of enhanced

service standards to deliver a more resilient biosolids recycling service and comply with more stringent
regulations in AMPS.

UUW PR24 Business Plan Submission: October 2023




Enhancement Case: WINEP sewage sludge drivers

487 The scope of works within this enhancement case relates to new assets, not replacement or
refurbishment of existing assets. We present in Table 4 a summary of our cost estimating assumptions
to demonstrate that there is no implicit allowance for any of the individual scope elements that make up
the enhancement case and we have minimised the costs.

Table 4: Estimating assumptions for development of this enhancement case

WINEP Action

08UU100130
Enhanced biosolids
quality surveillance

Estimating assumptions

Laboratory analysis costs included for new determinants over and
above the regulatory minimum.

No associated personnel, sampling or data management costs
have been included and these will be absorbed through base
expenditure.

Included in
enhancement case

Laboratory analysis
costs included.

08UU100132

Enhanced dewatering
of cake after AD

Cost estimates are for new sludge dewatering capability to treat
531,508m3 of sludge and deliver a higher dry solids output and an
enhanced quality product.

Capital cost for new
dewatering technology
included

08UU100134
Final product storage

Cost estimates are for new covered cake storage (aka ‘Dutch
Barn’). We currently have no covered strategic storage and new
assets are required.

We have excluded costs to provide fully enclosed and ventilated
storage.

We have excluded opex costs for use of the contingency storage
which may lead to double handling of biosolids.

Costs included for
Dutch Barn

08UU100135

Sludge to land
compliance under
Environmental
Permitting Regulations

Costs have been included to allow for EA permitting fees, and
associated administration fees.

Additional costs to increase our landbank finding service will be
absorbed through base expenditure. We will absorb costs to
deliver IT software upgrades to support delivery of this new EPR
process.

Costs included for
permit and
administration costs
only

Source: United Utilities, 2023

Timing of expenditure

48.8 The WINEP enhancement expenditure will be delivered by 31 March 2030, to align with the regulatory
date set by the EA. However, we seek to deliver compliance as soon as practicable in AMPS, to increase
the resilience benefit to our biosolids recycling service to agriculture in AMPS.

4.8.9 Expenditure to ensure compliance with our AMP8 WINEP obligations cannot be accelerated to be
delivered in AMP7. The scale of the investment required, £169.965 million, is too great a proportion of
botex to be absorbed. Moreover implementation of the schemes such as final product storage are
complex and will take significant time to deliver, needing to identify site locations and obtain necessary
planning permission and permits, ahead of construction.

4.9 Long Term Delivery Strategy (LTDS) context

49.1 We have ensured that our proposed WINEP investment is efficient through alignment with our
bioresources LTDS to ensure that proposed investment is considered ‘no regrets’ under all future
plausible scenarios. Further details of our LTDS can be found in document UUW12 - Long term delivery

49.2

strategy. Our approach ensures that environmental outcomes can be delivered and the risk of inefficient
investment is minimised.

The bioresources core asset pathway, for Advanced Anaerobic Digestion (AAD) and biosolids recycling to
agriculture, is a continuation of our approach for AMP7. It has three key overarching principles:

(a) Centralise sludge treatment into fewer, larger AAD hubs
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(b) Increase resilience against sludge supply chain disruption; and,
(c) Phased reduction in reliance on agricultural landbank over the longer-term.

493 While our core pathway is a continuation of our approach for AMP7, on-going horizon scanning of new
and emerging issues, in conjunction with the risk and issue review instigated by the sludge WINEP
drivers, has identified the need for an acceleration of this pathway compared to our PR19 position.
There is now a clear need to provide a greater level of sludge outlet resilience than planned at PR19. At
PR19 the loss of the sludge recycling outlet to land was considered a long-term possibility, but this is
now considered a near-term possibility, and a medium-term probability.

49.4 Given the uncertainty over the future availability of landbank and potential need for alternative outlets,
we have developed an adaptive plan that enables us to navigate through the uncertainty and make
significant investment decisions at an appropriate point in time. Recognising the full range of treatment
and disposal options available, and aligned to the long-term strategy for bioresources in England®®, we
have identified three pathways for biosolids disposal (in additional to our core pathway of biosolids
recycling to agriculture):

(i) AAD and incineration - Combustion of sewage sludge to remove any requirement for recycling
to land. The resulting ash can be recovered in construction or disposal to landfill. The long-term
strategy for bioresources in England warns against use of short term, inflexible incineration
solutions as an alternative to agricultural outlets as these will not increase the value recovered
from bioresources.

(ii) AAD and advanced thermal technologies — A group of technologies including pyrolysis and
gasification to convert sewage sludge feedstocks using high temperatures into outputs such as
chars, oils and syngas. Outputs may be disposed of, used for energy generation or recovered and
re-used in wider industrial markets. These are novel technologies not deployed at scale in the UK
and there is a need for further work to assess feasibility and (if appropriate) accelerate
deployment.

(iii) Biorefinery — A resource recovery hub whereby a multitude of products may be recovered from
sewage sludge feedstocks. This pathway is not a ‘standalone’ option and requires co-deployment
with other pathways (such as sustaining agriculture or advanced thermal technologies) as there
is always an end residual that requires disposal via another route. The pathway is currently
limited by technology readiness to deploy and the maturity of markets, specifications,
regulations and potentially societal acceptance of outputs / products.

49.5 All alternative options for biosolids disposal require large-scale investment of circa £1 billion and will
take multiple AMPs to deliver. A move to any of these alternative outlets represents an entire step-
change in the bioresources business model.

496 We present in Figure 5 our proposed WINEP Actions overlaid on our core pathway. This demonstrates
that if we switch to an alternative pathway from the core pathway the investment is still considered ‘no
regrets’ in all scenarios. Each pathway is built on a common foundation of AAD, and new asset
investment in contingency storage and enhanced dewatering capability remains beneficial under
whichever pathway may ultimately deliver in future.

19 The long-term strategy for bioresources in England was published in 2023. This collaborative piece of work, which UU were instrumental
in initiating, provides direction for the English water sector on what the future for bioresources management may look like [Online]
https://www.water.org.uk/sites/default/files/2023-09/WaterUK_BioresourceStrategy_FullReport_V2_15.08.23.pdf
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Enhancement Case: WINEP sewage sludge drivers

Figure 5: Indicative illustration of how WINEP investment aligns with core and alternative pathways
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49.7 Moving to an alternative disposal outlet is not considered as part of the core pathway as these actions
may be considered as abortive investment in the longer term, as there remains uncertainty over both
timescales for change and the preferred alternative outlet for sludge disposal. We have therefore
deferred significant investment (up to an additional £1 billion) to implement actions to move away from
biosolids recycling to agriculture and have instead focussed on WINEP actions that support the
continued beneficial recycling of biosolids.

498 Aligned with the LTDS, we have optimised the scale of sludge storage required in AMPS8, and taken a

risk-based approach to deliver 60 days storage, rather than the 90 days recommended by Atkins. This
reduces the risk of potentially abortive investment should we move away from biosolids recycling to

agriculture.
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5.

5.1

51.1

51.2

5.1.3

51.4

515

516

5.1.7

Best option for customers

Options assessment

Our enhancement case presents the least cost and best value solution for customers to deliver resilience
in the sludge supply chain to agriculture.

We have followed the WINEP methodology and undertaken a significant options assessment exercise.
We progressively screened and filtered options; from unconstrained, to constrained, to feasible options,
to identify the most effective way to deliver a robust and sustainable sludge recycling to agriculture
service.

A long list of potential WINEP actions and interventions was generated through a horizon scan using
subject matter experts. In Appendix B, we present mapping of the wide range of identified generic
control measures that could address the multitude of risks and issues included under the sewage sludge
drivers. We identified through this initial unconstrained screening more than 65 potential technologies
or interventions that may meet the objectives of the sewage sludge driver guidance. We considered
options ranging from monitoring and control, to access to alternative outlets for biosolids disposal.

The following options were identified and discounted at the early stages of the optioneering process:

(1) Do nothing: this options was discounted as it would not meet the statutory objectives of the
WINEP sewage sludge drivers and would result in environmental non-compliance.

(2) ‘Business as Usual’ interventions: Options that could already be considered as ‘standard
practice’ across the industry were discounted as any additional intervention would have
marginal impact and not be considered as enhancement expenditure to be included within
WINEP actions. For example provision of nutrient planning advice to farmers or optimising
logistics operations.

(3) Technologically immature interventions: Solutions with Technology Readiness Level (TRL),
less than TRL7 (System prototype demonstration in operational environment) were not
considered feasible to be delivered within the WINEP timeframe and were therefore
discounted.

In line with the WINEP methodology, if unconstrained options were deemed viable then additional
screening was carried out to identify ‘constrained’ options, with further screening taking place to refine
the feasible solutions and determine those to be progressed to detailed scope development and
estimating. It is at this stage that the options were also assessed for deliverability, to ensure that all
actions could be delivered within the WINEP timeframe.

In Table 5 we set out a summary of the feasible options we have considered to meet the needs under
the sewage sludge drivers. A detailed engineered design was developed for all feasible solutions
identified during this screening process in order to provide comprehensive cost and carbon data. In
developing feasible options the impact on wider value and qualitative contribution to WINEP Wider
Environmental Outcomes was taken into consideration.

Our preferred solution is a balanced approach that minimises costs as far as possible, while having a
high confidence in delivering outcomes in AMP8 and meeting the objectives of the sewage sludge
drivers.
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Table 5: Options considered to deliver the objectives of the WINEP sewage sludge drivers

Whole life

Rationale

Capital cost carbon
(30 year

)20

Select /
reject

Reason

Deliver full 6 months storage covered storage recommended

Risk of stranded and inefficient investment in future as we move
away from biosolids recycling to agriculture.

i i by Atkins
De.l'ver.cont_mgency . . . Storing this much material creates a significant logistical
using biosolids Clearly meets EA sewage sludge driver expectations £321m 76,920t COx* Reject challenge
storage in isolation ; il ! o di ; )
Eroyldes Iandbar:k accessibility benefits during disruption to No benefit to reduce scale and likelihood of disruption.
usiness as usual.
Doesn’t deliver compliance with EA Sludge Strategy.
InvdestTjnt '3 AAP Co:;e pth\.Nay todrgallse valueffro‘r; blogals Doesn’t align with the objectives of the sewage sludge driver
. an ISZ ids reduction. ) ermlt(tjmg an |nve|st:1enth'ork |§posa guidance to supports actions realise value from sludge and
Move to alternative  atslu ge treatment sites and upstream s u ge t |c- ening sustainably manage soils.
outlets: AAD and operations. Invest to upgrade and restart incineration at our c . . Risk of ded and inefficient i h d
incineration closed incinerator (utilising and extending). 980m -15t CO; Reject isk of stranded an |.ne |'C|ent mvgstment |n. uture ?st e nee'
o - . . . to move away from Biosolids recycling to agriculture is uncertain.
Maximise resilience in our bioresources supply chain by Considered | | luti itd ot ali ith UK b
seeking alternative incineration outlets and avoid reliance on on5|. ere ow.er value solution as it doesn’t align with UK best
agricultural outlets practicable environmental management approach.
Doesn’t align with the objectives of the Sewage Sludge Driver
Investment continues in AAD core pathway to realise value guida.nce to supports aFtions realise value from sludge and
from biogas and solids reduction. sustainably manage soils.
Permitting and investment for disposal at sludge treatment Risk of stranded and inefficient investment in future as the need
Move to alternative sites and upstream sludge thickening operations to move away from Biosolids recycling to agriculture is uncertain.
outlets: AAD and ) ) ) ) ) e
] dth | Digested sludge pelletising and use for fuel for drying and £1,141m -192t CO® Reject Considered lower value solution as it doesn’t align with UK best
advance t erma digestion heating process. practicable environmental management approach.
technologies o N ) ) . Technologically immature solution. Requires further development
Maximise resilience in our bioresources supply chain by R .
. A X K . and investment to be assured and outcomes and it would
seeking alternative incineration outlets and avoid reliance on ) . .
agricultural outlets therefore require an extended transition period. Enhancement
& ’ expenditure is sought to commence preparatory works via
UUWG66 — Bioresources Enhancement Claims — case 24
Deliver a regional package of interventions to deliver 60 days
sludge storage, deliver enhanced dewatering, additional L . .
Optimised regional . . ; . A balanced approach that minimises costs as far as possible, while
sludge quality surveillance and compliance with EA Sludge R . X .
package of : having a high confidence in acceptance of the proposals by the EA
Strategy. £170m 14,146 t CO® Select

interventions
including storage

Provides landbank accessibility benefits during disruption to
business as usual. Reduces likelihood and scale of disruption.
Improves biosolids supply and demand balance.

in meeting the objectives of the WINEP sludge drivers.
Considered lowest cost and best value solution in AMPS.

Source: United Utilities, 2023

20 Whole life carbon for alternative outlets are based on additional value being assigned to green gas and CO, capture. Future revenues are dependent on market value and are therefore illustrative.
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5.2
5.2.1

52.2

5.2.3

52.4

525

5256
5.2.7

Benefit and value appraisal

Our approach to delivering best value is robust and consistent across all of our enhancement cases. Our
approach uses a rich mix of metrics to help us drive value and efficiency in developing our business plan.
Consistency of the approach is driven through our PR24 Value Tool which allows us to quantify and
value environmental and social benefits, costs and risks. For more detail on this approach please see
UUWA45 - Our approach to deliver best value totex.

We have sought to optimise WINEP actions to maximise the wider environmental benefit delivered,
while meeting our statutory requirements. As summarised in Table 5, as more than one feasible option
was identified, selection of the preferred solution was based on the comparison of value generated
between the various options. The option selected has high confidence in delivering WINEP outcomes, at
lowest cost and best value. Through our op