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1. Submission Context and Scope

1.1 Regulatory and PR24 context 

Successive price reviews and their associated incentive regimes have driven service 
improvements and reduced costs in the sector, to the benefit of customers. Within the available 
Final Determination Totex constraints, we seek to maximise the service benefits for our 
customers within each AMP period. However, this may require us to place greater reliance on 
reactive interventions, rather than proactive replacement or refurbishment of long-life assets, 
which may not address their underlying deterioration. The current regulatory economic model 
challenges water companies to balance the tension between efficiency and affordability within 
a price control period to provide long-term value, which is not a simple task for regulator or 
regulated company. The current framework for determining Base allowances is underpinned 
by top-down econometric benchmarking built on historical expenditure, which therefore ‘bakes 
in’ any previous underinvestment within future funding models1. A limitation of using historical 
spend as a proxy for future efficient allowances is that major, targeted Base investment 
programmes can often be deprioritised or deferred due to the finite nature of the funding 
available. It is important therefore that particular choices, appropriate at a point in time, do not 
become part of the econometric model baseline and regulatory price setting in such a way that 
steers the industry down a sub-optimal route that requires future customers to pick up an unfair 
share of the costs to rectify that position.  

Asset condition will deteriorate over time, and with our complex asset base, this is not a 
uniform, linear trend. Most civil assets in the water industry have relatively long operational 
lifespans, and maintaining their resilience often requires investment in the form of routine or 
regular maintenance or replacement to get assets to their useful life or renew expended useful 
life respectively. Within an efficient whole-life cost approach to asset management, there will 
be periods when that deterioration in condition can be managed effectively through more 
reactive and operational responses. However, there will come a phase in the asset lifecycle, 
where it becomes more efficient to replace or undertake major refurbishment on those assets 
to minimise whole-life cost and reduce risk to service. In the context of increasing future service 
expectations and more stretching performance targets, the need for that transition will tend to 
be brought forward in time as the value of those future service improvements increases. This 
transition is not sharply delineated and, in truth, is part of a continuum, but when considering 
particular groups of assets, such as those included in this claim, it becomes clear that the 
transition is now occurring and a step change in investment is needed. 

We have operated a risk-based asset management approach for over 20 years, which has 
helped keep costs for customers low, and targeted our investment to meet the cost and 
performance challenges set by the regulator. This mature asset management system is 
ISO55001 certified and ensures all our processes and activities continue to deliver strategic 
outcomes, with sustainability and the improved health of our assets considered as part of that 
decision making. This is stated within our Asset Management Policy2. However, our asset 
management processes have identified a growing misalignment between our need for 
investment in long-term sustainable asset health and the Totex and performance expectations 
allowed for in the five-yearly price review process. 

1.2 Company strategy alignment 

We have a vision for a thriving Yorkshire, that is right for customers and right for the 
environment. This vision is not new; it is central to our purpose as an organisation and our 
strategy provides the framework that will enable us to achieve it. Across our region we manage 
a varied asset base, of which improving the condition and performance of these assets is a 

1 ISSUES WITH OFWAT’s APPROACH TO BASE COSTS ASSESSMENT (Economic Insight) 
2 Yorkshire Water Asset Management Policy 

https://www.southernwater.co.uk/media/pnqc0gh5/srn-ddr-019-economic-insight-issues-with-ofwats-approach-with-base-cost-assessment.pdf
https://www.yorkshirewater.com/media/efidbkhz/asset-management-policy-v3.pdf
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key strategic pillar for delivering our vision. The inclusion of ‘Improving asset health’ as a key 
activity within our strategy demonstrates our commitment to long-term investment decision-
making and effective asset management.3 

Figure 1: Yorkshire Water company strategy 

To deliver our vision of a thriving Yorkshire, right for customers and right for the environment, 
we’re committed to maximising the lifespan of our assets, necessitating a long-term approach 
to investment for the reliable service delivery and continuous performance improvement we 
want. As part of maximising our assets, we use data and insight to inform proactive 
maintenance, day-to-day operational decision-making and align strategic priorities.  

1.3 Cost change process route (standard or extended) 

This investment proposal for the trickle filters priority asset class is being submitted through 
the standard cost change process route, in line with Ofwat’s Asset Health Investment 
Assessment Guidance. 

The submission therefore constitutes a single, full investment proposal, providing sufficient 
and convincing evidence across all assessment gates, including: the need for a step change 
in investment, selection of the best option for customers, demonstration of robust and efficient 
costs, customer protection arrangements, and a balanced investment delivery plan (route 1 
‘Standard - single main submission’ as per the cost change guidance4). 

This submission is intended to trigger the cost change process in the 2026 submission window, 
with a view to securing additional allowances for an end of period adjustment in accordance 
with Ofwat’s published timelines and decision‑making process. 

1.4 Priority asset class definition and scope inclusions/exclusions 

Trickle filters (or percolating filters) are a core, long-established component of wastewater 
treatment, responsible for the removal of organic pollutants by using microorganisms fixed to 
a media as the flow percolates through. Yorkshire Water operates a complex network of over 
650 Wastewater/Sewage Treatment Works (WWTW/STW), with 359 of those (over half) 
containing operational percolating filter assets (including tippler tray type). Where these filter 
assets are present, they often constitute the significant and critical secondary treatment 

3 Our strategy & vision (Yorkshire Water website)  
4 pg7 PR24 Cost change process: Asset health investment assessment guidance (Ofwat) 

https://www.yorkshirewater.com/about-us/our-vision-and-plans/our-strategy/
https://www.ofwat.gov.uk/wp-content/uploads/2025/12/Asset-Health-Assessment-Guidance.pdf
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process of the site’s overall function as they handle all the flow through the works, or a 
substantial proportion (e.g. split flow works with two secondary treatment processes, Activated 
Sludge Plant and filters).  Therefore, the health and performance of these assets is 
fundamental to our overall wastewater treatment compliance and environmental impact.   

Trickle filters comprise of civil, mechanical and electrical components that are necessary to 
support the effective biological treatment and long‑term process performance; this includes 
the retaining tank structure, media, distribution system, pipework, distribution chamber, 
underdrainage, as well as ancillary Mechanical, Electrical, Instrumentation, Control and 
Automation (MEICA) components (e.g. valves, actuators, MCC, instrumentation).    

The scope of this submission focuses on capital maintenance interventions required to 
address deterioration in trickle filter asset condition, mitigate increasing risks to treatment 
performance and environmental compliance, and ensure the continued long‑term operability 
of these assets. The investment proposed is targeted at major refurbishment or replacement 
activity intended to restore or sustain asset health, rather than routine operational or reactive 
maintenance. 

This submission focuses on the asset health of the wastewater treatment trickle filter process 
only, such as the filter tank structure, distribution chamber, media, associated pipework, 
distribution system and ancillary EICA (e.g. as per Binnie’s condition methodology ‘list of 
components’5); any other treatment assets are considered separately under other regulations 
and are not sub-processes that inform the asset health of the trickle filter asset. Downstream 
treatment processes, works￼wide hydraulic capacity upgrades, and non￼integral mechanical 
or electrical systems are excluded from the scope of this asset class unless they are 
demonstrably intrinsic to trickle filter asset health. 

This ensures the submission targets capital maintenance for trickle filters without overlapping 
with other treatment process investments and alignment to submission definitions. 

1.5 Interfaces with other investment drivers 

There is no direct overlap between the asset health risks identified as part of this submission 
and other investment drivers. There may be trickle filter capital Base maintenance investment 
as part of AMP8 Enhancement schemes, specifically schemes to deliver the Water Industry 
National Environment Programme (WINEP) drivers. Maintenance issues associated with 
existing wastewater treatment assets, which may include trickle filters, might be addressed as 
part of site investment delivered under a different primary driver. This can often be the case to 
promote multifaceted, efficient investment, specifically tracked through investment categories 
with percentage splits at the point of promotion, then tracked and adjusted through the delivery 
stages. We identify and discuss some committed AMP8 Base investment later in this 
submission (3.1 Overview of AMP8 capital maintenance plan for the asset class), 
addressing how we intend to use existing allowances in alignment with the Cost Change 
process: Asset health investment assessment guidance6. 

5 pg4 Methodology – Trickle Filters: Asset Health Condition Data Collection (Ofwat-Binnies) 
6 pg23 PR24 Cost change process: Asset health investment assessment guidance (Ofwat) 

https://www.ofwat.gov.uk/wp-content/uploads/2025/12/Asset-Condition-Methodology-Trickle-Filter-vs1-1.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2025/12/Asset-Health-Assessment-Guidance.pdf
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2. Need for a Step Change in Investment

This section details the need for a Base expenditure adjustment to address our trickle filter 
asset health concerns and the pressing need to move towards a higher renewal rate than in 
the recent past. We include evidence as to why an increased rate of capital intervention is 
required to begin tackling a mounting asset health risk. And demonstrate how this business 
case meets Ofwat’s core evidential requirements: 

- Evidence of historical investment

- Identification of risks posed to service or the environment

- Forecast of future asset health

- Evidence of alignment to long-term asset class strategies

2.1 Historical expenditure and workload analysis 

Across successive regulatory AMPs, we have managed our assets as effectively as possible 
within the constraints of the Base cost allowances set through Ofwat’s price controls and a 
constantly changing risk environment. The purpose of these allowances is to provide water 
companies with the funding required to maintain or improve service levels, address immediate 
risks and meet statutory compliance through operational activity and essential maintenance.  

Historical expenditure patterns demonstrate that we have utilised and often exceeded the Base 
funding provided, as indicated in Figure 2 below. 

Figure 2: Historical Base Capex funding and outturn spend for WW Non-Infra (22/23 prices) 

abbottr
Text Box
Content is redacted due to it containing commercially sensitive information.
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Table 1: Historical Base Capex funding and outturn spend for WW Non-Infra (22/23 prices) 

Figure 2 and Table 1 evidence that, across AMP2 to AMP7, we have deployed the full extent 
of our Wastewater Non-infra Base Capex allowances, exceeding the allocated Final 
Determination allowances in four of the six AMP periods and over the 30-year period as a 
whole; totalling a circa 9% overspend compared to FD allowances across this period. 
Allowances have typically been used on short-term repairs, contingency responses, essential 
renewals and statutory compliance; this has primarily been a reactive and operationally 
focused approach to our Base programme within the context of achieving stretching 
performance commitments. Whilst this approach has been appropriate within the context of 
the available funding, it has meant that the scale and complexity of large, underlying risks has 
worsened, i.e. asset health. 

The Capex underspend recorded in AMP2 and AMP5 totals £  million out of a cumulative 
£ billion Capex-split over the 30-year period (2% of total FD WW Non-infra Capex 
allowance). This is significantly outweighed by the £  million overspend observed in the 
remaining AMPs (12% of total FD WW Non-infra Capex allowance). This suggests that more 
and targeted investment is required to address asset health concerns, as the current levels of 
funding are not sufficient. 

A 2022 report produced by Economic Insight7, commissioned by Water UK, also found that 
there was no industry-wide diversion of funding away from capital maintenance and that 
implied allowances were being utilised. The report reviewed how the regulatory framework 
influences the long-term levels of asset maintenance and replacement across the sector. In 
analysing the overall Totex under/overspend with the implicit under/overspend on capital 
maintenance, where the data was available up to PR19, Economic Insight found that: 

“…companies have (on average) overspent on capital maintenance. This implies that 
companies have actually prioritised capital maintenance whilst staying (just) within 
their overall funding allowance”. 

We include this as a supplementary support, albeit at an industry level, on confidence that 
existing Base capital maintenance allowances are being adequately spent to deal with ongoing 
maintenance risks. 

2.1.1 Yorkshire Water workload and expenditure data 

We have compiled workload and expenditure information as part of the sector-wide data 
submission. We have invested  million (22/23 CPIH) in Base maintenance of trickle filters 
over the period 2015-2025. The submitted data is summarised in Table 2 and Figure 3. 

7 Options for a Sustainable Approach to Asset Maintenance and Replacement, Economic Insight 2022 

https://www.water.org.uk/sites/default/files/wp/2022/06/Options-for-a-Sustainable-Approach-to-Asset-Maintenance-and-Replacement-June-2022.pdf
abbottr
Text Box
Content is redacted due to it containing commercially sensitive information.

abbottr
Text Box
Content is redacted due to it containing commercially sensitive information.

abbottr
Text Box
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Table 2: Trickle filters expenditure AMP6 & AMP7 (22/23 prices) 

 
 Figure 3: Trickle filters expenditure 2015-2025 (22/23 prices) – negative values are reversals of accruals 

 

The expenditure data shows that the majority of recent Base spend on trickle filters is 
categorised as ‘Repair’ under Ofwat’s definitions as part of the expenditure and workload data 
return. Most of this expenditure is associated with a variety of minor operational maintenance 
tasks such as filter arm, motors and valve repairs and lubrication, and there has been an 
increasing amount of it from AMP6 to AMP7. Figure 3 shows the relative trend of expenditure 
types over the last 10 years (based on our data returned to Ofwat), from which it can be seen 
that: 
 

A) Repair expenditure is steady up until 2020/21, after which has been increasing to 
a recent 10-year high in 2024/25. Repairs account for over 90% of our workload 
numbers across AMP6&7. 

B) There has been very little refurbishment or replacement works undertaken on 
trickle filters across this period (  out of  total jobs as per our workload 
numbers). 

 
As shown by the minimal workload and expenditure data for capital interventions on trickle 
filters over the last 10 years, these are robust, long-life civils assets that require infrequent 
major capital refurbishment or replacement. The data evidences that minor routine repairs are 
sufficient to keep our trickle filters running – however this approach does not remediate the 
underlying asset health deterioration of the assets. 
 

abbottr
Text Box
Content is redacted due to it containing commercially sensitive information.
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Whilst trends can be drawn from the supplied workload and expenditure data, we have 
expressed concerns on the uncertainty of the data and its use in absolute terms (as per our 
response to query OFW-YKY-WLE-002). We highlighted constraints on how the Capex data 
was collected, filtered and interpreted to fit within the asset group categories as well as to fit 
the work type definitions. In realising our own limitations in compiling the data due to reporting 
lines not aligning, we highlighted there could be varying degrees of assumptions and 
approaches in retrieving the data. This is supported through our confidence grading for the 
trickle filters refurbishment and replacement expenditure data of B3 (‘minor shortcomings’, 
‘some missing documentation’, ‘some reliance on unconfirmed reports’). Therefore, there is 
inherent risk of incorrect inclusion and/or exclusion of workload and expenditure data 
dependent on each company’s specific reporting approach.     

 
Within our query OFW-YKY-WLE-002 response, we explained that, as a retrospective 
request, we had issues in fully allocating historical expenditure at specific asset-level given our 
current granularity of investment reporting categories and had completed the data return to 
best endeavours. We acknowledge that this current methodology means we only included 
expenditure data in our return that we could be confident applied exactly to a priority asset 
group, and therefore likely a proportion of data was not included. The final issue of sector-wide 
expenditure data reiterates this by confirming that seven companies “stated that the reported 
costs reflect a conservative view of outturn costs”. Within our query response we 
included additional analysis on our Base expenditure allocation to provide assurance to Ofwat 
that we are assigning appropriate funding to key work areas (i.e. wastewater treatment works).  

 
Figure 4: AMP6 & AMP7 percentage spend allocations for Wastewater Network+ investment categories 

 

 
Figure 4 above illustrates our relative spend on wastewater treatment assets by showing 
our allocated expenditure across AMP6 and AMP7, where we have allocated 39% and 25%, 
respectively, of our total Wastewater Networks+ price control Base allowance towards STW 
capital maintenance. As this level of granularity aligns with our cost reporting categories, we 
have higher confidence in this cost representation (i.e. STW vs trickle filters specifically). The 
39% and 25% spend across STWs in AMP6 and AMP7 is more representative for the size of 
the wastewater treatment asset base compared to the asset-specific spend data we have 
returned as part of the expenditure and workload return. This data is insightful regarding an 
historic view of company expenditure, indicating that we are assigning a high proportion of our 
Wastewater Networks+ Base allocation towards treatment assets.  

 

abbottr
Text Box
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2.1.2 Industry-wide workload and expenditure data 

Figure 5 and Figure 6 below show the industry-wide capital maintenance expenditure activity 
for refurbishments and replacements of trickle filters. Discounting the data uncertainty and 
conservative reported numbers expressed by some water companies, from both charts it is 
evident that there is a high degree of variance in expenditure across companies. Yorkshire 
Water are amongst the lowest in capital trickle filters expenditure, although numerous 
companies display similarly low levels, likely due to the long operational lives of these assets. 
 
It is important to note that due to a lack of normalisation metrics, there is uncertainty in using 
this data for conclusive comparative purposes. This may skew the figures, for example where 
companies with greater expenditure may simply have a higher proportion of assets and vice 
versa. The scale of each refurbishment is also an important factor, which is not available from 
the data share and therefore is difficult to associate with the shown expenditure trends. The 
workload and expenditure data shown in the figures is a snapshot of a particular period and 
therefore doesn’t reflect investment in previous AMPs. It only tells a story of workload and 
expenditure given where the asset base is within its lifecycle for those 10 years and may not 
show the peaks and troughs associated with capital maintenance requirements over a longer 
time scale.  (i.e. significant, cyclical replacements).  
 

Figure 5: Refurbishment Capex total per water company (OFWAT cost share data – nominal prices) 
 

 
 

Further interpretation of the variance shown in refurbishment costs across the sector (Figure 
5) suggests that companies have undertaken markedly different amounts of intervention 
across their trickle filters asset base. The differences represented are dependent on each 
company’s asset base size, complexity and age amongst other asset health impacting factors 
(such as construction materials, location conditions), as well as being influenced by a 
company’s prioritisation approach to Base maintenance and risk appetite. Variance may also 
arise from, as previously mentioned, how companies may be interpreting ‘grey areas’ in the 
workload definitions leading to data that is not directly comparable across the sector. Aside 
from the reasons for differences, it is evident that Yorkshire Water, amongst several other 
companies, has reported low amounts of refurbishment work on trickle filters, which reiterates 
the infrequency of major capital investment required for this asset group. This infers that most 
water companies assign capital maintenance expenditure in maintaining other assets or Base 

abbottr
Text Box
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strategies and, while total capital maintenance allowances are spent across the sector, that 
trickle filters have been relatively underinvested in the last 10 years).  
 
The investment in replacing trickle filters, and their components, shows more starkly the 
differences in maintenance of this asset group across the sector (Figure 6). Whilst there are 
cases of isolated investment for different companies, there is clearly no uniform and sustained 
investment in replacing this asset class either by a company or across the sector as a whole. 
The distinct annual peaks in investment for  are not significantly 
high, never more than  outturn cost per year, which suggests discrete, risk-specific 
interventions and not a programme of activity. The lack in magnitude of these annual 
investment peaks may also allude to only trickle filter components being replaced rather than 
full replacement including the tank structures, as these are typically more costly than indicated, 
if of moderate-to-large size, although this is difficult to fully confirm without specific project 
details. The majority of the remaining sector expenditure is circa  outturn cost per 
year or less, which reiterates the low intervention approach taken with trickle filters and that 
these long-life assets require infrequent, but not inconsiderable, investment. The sector 
expenditure evidence shows that focused and substantial capital maintenance expenditure for 
trickle filters is overdue as it has not been realised within recent times. 
 

Figure 6: Replacement Capex total per water company (OFWAT cost share data – nominal prices) 

 
 

2.2 Yorkshire Water historical asset health trends 

We can use the relative evolution of condition grades through time to give insight into the 
health of our assets and how much impact our deployed maintenance and investment regimes 
have had on the health of the asset base. We have conducted multiple widespread observed 
physical inspection programmes for non-infrastructure assets; the grading scale of 1 through 
5 allows us to make clear comparisons of conditions and their temporal variations.    
 

 
 
 
 

 

 

abbottr
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Figure 7: Trickle filters civils structure - condition grade profile at multiple timesteps (Yorkshire Water)  

 

The need for a step change in major capital investment is explained below, specific to the civils 
structures of trickle filters (excl. MEICA), and is shown in this condition grade profile through 
time (Figure 7).  
 
Our most recent comprehensive asset condition survey programme was in 2024, collating 
knowledge on our asset base as part of PR24, where we commissioned our Strategic Planning 
Partner (Stantec), along with support from Yorkshire Water operational colleagues, to collect 
condition grade information. This was focused on non-infrastructure assets. Comparatively, 
the ‘Current CG’ timestep in Figure 7 refers to the same make-up of trickle filter condition 
assessments as PR24, however with updated scores for the sample of assets returned to 
Ofwat as part of the ‘Understanding Asset Health’ data return as well as the additional surveys 
completed on the assets investigated as part of this cost change submission (see later Table 
9). 
 
The condition trend evidences three key effects of our capital maintenance programme over 
time: 
 

1. Assets have migrated from condition grade 2 to condition grade 3 since PR09-PR14 

to PR24-current. A 15% reduction in condition grade 2 assets since PR14 is marked 

by a similar 14% increase in the proportion of condition grade 3 trickle filters. 

2. The small proportion of condition grade 1 assets remains fairly stable. 

3. Whilst the proportion of condition grade 4 assets has remained relatively constant, only 

2% variance between the timeframe range, there is an evident increase of condition 

grade 5 assets from PR09 until now – 2% of the trickle filter asset base, up to 5%.  

What this tells us is that the ‘Good’ (condition grade 1) quantity of our trickle filter asset base 
has not improved through time, our mid-condition assets are progressively deteriorating, whilst 
the worst ‘Very Poor’ (condition grade 5) cohort of our trickle filter assets is worsening, not 
improving. This illustrates an overall shifting of condition towards the poorer health end of the 
condition scale where we can expect an increased likelihood and severity of service impacts.  
 
Point 3 above also indicates this deterioration towards a poorer condition of the overall asset 
base. The proportion of condition grade 4 appears static through time, however when 
combined with the knowledge of an increasing amount of condition grade 5 assets, we can 
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deduce that in maintaining a constant percentage in condition grade 4, this means that there 
are condition grade 3 assets deteriorating to condition grade 4 at least at the same rate as 
condition grade 4 assets are becoming condition grade 5. 
 
Overall, the picture shows that there has been a deterioration of the trickle filters condition 
since PR09. The asset group has seen little major capital investment and short-term remedial 
interventions have meant that the condition grades never return to best. Whilst the increase 
seen in condition grade 5 assets is not increasing rapidly, it is clear and warrants immediate 
attention. The significant migration of condition grade towards 3 and worse, is evidence of an 
impending peak in assets reaching some form of integrity loss. The levels of implicit Base 
allowances and capital maintenance regimes deployed since PR09 are not sufficient to 
address the deteriorating condition and a step change in targeted investment is required to 
begin fully addressing this mounting condition risk to trickle filters and therefore wastewater 
treatment.   
 

2.3 Current asset stock and health position 

To better quantify and illustrate our current trickle filter asset stock and the magnitude of its 
overall condition within its asset base lifecycle, in this section we have used GMEAV 
calculation (Gross Modern Equivalent Asset Value). We value our civils and mechanical and 
electrical assets using cost models embedded in in our asset deterioration modelling platform 
(NITRO - Non Infra Totex Risk Optimisation). Asset valuations are not depreciated by age, as 
the modelling is based on a like-for-like replacement cost methodology.    
 
Trickle filters historically represented the standard wastewater treatment technology prior to 
the introduction and development of processes incorporating mechanical aeration. Since 
2000, investment in trickle filters has largely focused on augmenting and expanding existing 
treatment works rather than constructing new standalone filter assets. 
 
The average age and valuation of our current operational portfolio of trickle filters can be found 
in Figure 8 and Table 3 below.  

 

Figure 8: GMEA Value and count of trickle filters by installation year (22/23 price base) 
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Table 3: Age and GMEA Valuation of existing trickle filters 

 

Installation 
Year Band 

Average 
Age as of 
2026 

Total 
Replacement 
Value (£mill) 
22/23 

% Of No 
of Filters 

Cumulative 
No of Filters 

% Of Total 
Value 

Cumulative 
% Of Value 

Pre 1900 126 £0.23 0.1% 0.1% 0.0% 0.0% 

1901 - 1910 120 £8.65 0.6% 0.7% 1.0% 1.1% 

1911 - 1920 106 £0.42 0.3% 1.0% 0.1% 1.1% 

1921 - 1930 96 £30.26 2.3% 3.3% 3.6% 4.7% 

1931 - 1940 87 £10.34 1.3% 4.6% 1.2% 6.0% 

1941 - 1950 77 £11.78 3.9% 8.5% 1.4% 7.4% 

1951 - 1960 68 £95.06 14.6% 23.0% 11.4% 18.8% 

1961 - 1970 61 £111.74 13.8% 36.8% 13.4% 32.2% 

1971 - 1980 51 £285.44 19.8% 56.6% 34.2% 66.4% 

1981 - 1990 40 £76.13 11.1% 67.7% 9.1% 75.5% 

AMP-1 34 £38.49 5.4% 73.1% 4.6% 80.1% 

AMP-2 29 £90.53 13.8% 86.8% 10.8% 90.9% 

AMP-3 23 £52.72 8.8% 95.6% 6.3% 97.2% 

AMP-4 18 £8.54 1.9% 97.5% 1.0% 98.3% 

AMP-5 14 £6.61 1.3% 98.8% 0.8% 99.1% 

AMP-6 7 £7.82 1.3% 100.0% 0.9% 100.0% 

Total 
 

£834.8 
 

 
  

 
 

The asset stock and valuation data show that the majority of our trickle filter asset base was 
constructed prior to the introduction of the regulatory price review process and AMP cycles – 
68% of the total number of trickle filters and 76% of total trickle filter asset value was introduced 
before AMP1, up to 1990. The peak of trickle filters construction occurred during the 1970s, 
during which over 150 trickle filters and 34% by value of our existing asset stock was added. 
 
19% of the asset base – equivalent to £156 million in 22/23 value – was constructed at or 
before 1960; these assets therefore, in theory, have a minimum age of 66 years. This grouping 
comprises of more than 180 operational tanks with an average age of 76 years (ranging from 
66 to >120 years). This means that at least 19% of our trickle filter asset base is beyond the 
average trickle filter asset life, as an economic prediction by our NITRO asset deterioration 
model, of 63 years. 
 
Recent lows in new trickle filter construction indicate that these are traditional assets which 
are robust, long-lived assets requiring operational and remedial interventions to prolong 
operation as opposed to infrequent major capital replacement, and/or we have started to move 
away from these assets, in some instances, to more modern technologies. Only 4.5% by 
number and 2.7% in value of our trickle filter asset base was constructed in AMP4 – AMP6.  
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Figure 9: GMEA Value of trickle filters by installation year and condition grade (22/23 price base) 

 
 

Figure 9 builds upon the information presented by incorporating condition grade distribution 
by both asset value and installation year. Whilst age is not the only indicator of poor condition, 
it is evident, from the presence of higher proportions of condition grade 4 and 5 scores from 
assets built prior to 1990, that older assets have advanced deterioration and therefore an 
increased chance of failure. For example, taking only the peak group of 1970s trickle filter 
installations, circa 15% of the asset value is in poor or very poor state (condition grade 4 and 
5). This assessment assumes that all condition grades are correct and valid as of current day; 
in reality, the surveys are only a snapshot in time (predominantly 2024) from which condition 
would have evolved; either through deterioration or improvements from maintenance 
interventions. Given the low levels of maintenance expenditure (see 2.1.1 Yorkshire Water 
workload and expenditure data), it is probable that this percentage of poor or very poor 
trickle filter assets could be higher than stated.    
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Figure 10: Statistical box plot -age of assets - by priority asset type 

 

 

As an asset group, trickle filters are comparatively older. With reference to the other 
wastewater priority assets, defined through the Ofwat asset health working group, trickle filters 
have a higher mean and median average age than activated sludge tanks and settlement 
tanks (Figure 10). The upper and lower quartile ages of the trickle filter asset group are also 
higher, or ‘older’, than those for the other wastewater civils priority assets. The outliers for 
trickle filter age are also relatively higher, indicating that, on all metrics shown in the plot, trickle 
filters are the oldest priority asset group (except boreholes); although similar to clean water 
storage assets in terms of outliers and interquartile range, trickle filters are an older asset 
group based on the mean and median average ages.  
 
This overall asset profile confirms that trickle filters are a long-lived and inherently robust asset 
group, one that historically has required relatively low levels of replacement quantity and 
expenditure. However, the installation date distribution indicates that significant proportion of 
the asset group is approaching end-of-life over the next few AMPs. This profile will necessitate 
a material shift in investment strategy and targeted Base funding allocations to prevent 
widescale failure of the assets and to ensure continued compliance, performance and 
resilience.   
 

Table 4: Implied long-term replacement rates for trickle filters 

Asset Group GMEA Value 
(millions) 
22/23 

Typical Life 
(from 
NITRO) 

Implied 
Replacement 
Rate 
(£m/year)  

Example 
Longer 
Life  

Implied 
Replacement 
Rate 
(£m/year) 

STW - Trickle 
Filters 

£834.77 63 13.25 80 10.43 
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Using the total valuation for the operational trickle filters asset group, £834.77 million, we can 
notionally calculate a required replacement rate for these long-lived assets (Table 4). Whilst 
this analysis does not give any indication as to the replacement investment needs in absolute 
terms, it indicates the magnitude of the investment requirement to just sustain the asset group 
on asset-life expiry alone (not factoring in condition). The table shows that £10.43 million to 
£13.25 million of annual replacement spend is implied when considering assets to be life-
expired at 63 years or 80 years respectively. There is no expectation that we would expend 
these values in a linear annual fashion, in reality major capital investment has peaks and 
troughs through an asset group’s lifecycle; however, this investment rate is starkly greater 
compared to our current spend (as per the workload and expenditure data return in Table 2). 
Over the last 10 years we have only spent £120,000 in total, equating to £0.012 million per 
year, which is less than 0.1% of the implied replacement rate required for an 80-year asset life 
trickle filter group. If we continued to replace trickle filters at the rate we have captured in AMP6 
and AMP7, it would take us 6,956 years to complete the entire asset group. This is strong 
evidence that a step change is needed to start addressing the impending expiry of our trickle 
filters.  
 

2.3.1 General asset health overview  

Asset health as a concept encompasses more than just one metric, such as condition. In 
reality, it is a combination of multiple variates, namely Condition, Performance and Capability 
(as described by UKWIR8).  
 

- Condition: influenced by age, design, construction material, quality of construction, site 
and ground location, third-party damage. 

- Performance: quality and quantity of maintenance, utilisation, obsolescence, loss of 
efficiency. 

- Capability: fitness for purpose, weather conditions, demand/loading exceeding 
capacity, no longer meets standards. 

Understanding the relationship between these variables is complex. Whilst there can be some 
baseline correlation between age and the life of an asset, it is not solely age that determines 
the life as referenced above. A civils asset’s longevity is affected by these local factors which 
can result in assets of similar age having varying degrees of health, and a range of condition 
grades. This explains why both asset purpose and condition scoring are important factors in 
predictive deterioration modelling.    
 
As an example, Figure 11 shows the difference in the age and grading profiles for all concrete 
tanks in the Yorkshire Water asset base according to whether serving clean or wastewater 
purpose; this includes non-priority asset groups such as wet wells and manganese contactors. 
The plot indicates that clean water civils assets of concrete deteriorate at a slower rate than 
wastewater tanks – wastewater concrete assets migrate through the condition grades at lower 
ages. 
 

 

 

 

 

 

 

 

 
8 Common definition and calculation of Asset Health (26/RG/05/63), UKWIR 2026 
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Figure 11: Age and condition grade profiling - all concrete tanks according to business unit 

 
 

In conclusion, we can use condition grade and age modified by material, and purpose, i.e. 
asset group, to produce coherent data that can be specific to particular asset groupings and 
cohorts within those groups. In this section we do this; we use a simplified, basic metric 
quantifying the current health of assets using age qualified by condition grade with binary 
parameters of construction material and purpose. We use box plots to summarise the variance 
and relationships between these variables.  
 
A statistical chart known as a ‘box plot’ summarises the upper and lower quartiles, median, 
average and outliers of a data set. The height of the box shows the data range for the central 
50% of the data, whilst the ‘x’ and horizontal line mark the mean and median averages 
respectively. 
 

2.3.2 Trickle filters – ‘as is’ condition grade assessment 

With regard to the priority asset group trickle filters, the box plot chart Figure 12 and Table 5 
below show the summary age statistics for all trickle filter tanks according to material and 
condition grade; the age being the age at last survey.  
 
Note: the box plot chart does not scale the representation according to asset count. This is 
represented only in Table 5. 
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Figure 12: Trickle filters - asset age distribution and condition grade profiles 

 
 

Table 5: Trickle filters - Asset age distribution and condition grade profiles 

Material and Condition Grade 
(Trickle Filters) 

% OF 
Asset 
Count 

Average 
Age 

AGE-
25%tile 

Median 
Age 

AGE-
75%tile 

IQR 

Brick(stone/concrete) #1 - 
Good 

1% 50 35 47 62 27 

Brick(stone/concrete) #2 - 
Fair 

7% 41 25 44 53 28 

Brick(stone/concrete) #3 - 
Adequate 

19% 55 41 54 67 26 

Brick(stone/concrete) #4 - 
Poor 

7% 49 36 47 62 26 

Brick(stone/concrete) #5 - 
Awful 

3% 58 36 59 71 35 

Concrete#1 - Good 9% 17 7 15 25 18 
Concrete#2 – Fair 22% 31 16 30 41 25 
Concrete#3 - Adequate 25% 46 31 48 57 27 
Concrete#4 - Poor 7% 48 36 51 62 26 
Concrete#5 - Awful 1% 54 48 54 63 15 
Metal#1 – Good 0.1% 13 13 13 13 <3 

Samples 
Metal#2 – Fair 0.3% 10 10 10 10 <3 

Samples 
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Metal#3 - Adequate 0.1% 16 16 16 16 <3 
Samples 

GRP/Plastic#4 - Poor 0.4% 39 33 33 43 10 
IQR = inter quartile range (upper quartile/75th percentile - lower quartile/25th percentile) 

The median and mean averages, as well as the quartile metrics show, overall, a consistent 
general increase trend as condition grades worsen, which suggests strong correlation between 
age and condition, but also with consistently wide interquartile ranges for age due to the many 
factors that influence asset longevity (15-27 years for concrete filters, 26-35 years for brick 
filters). The average age of condition grade implies that concrete and brick structures, which 
make up the majority of our asset base, enter the worst condition grades 4 and 5 at 48 and 49 
years old respectively. For concrete filters in particular, the comparative quartile ranges at 
condition grades 3 to 5, as well as the close comparison of median and average age, implies 
that the deterioration of concrete filter tanks could be accelerated at greater age, in comparison 
to the implied residence time in condition grades 1 and 2; this is implied at an asset group level 
and not each individual asset. I.e. there is only eight years range between concrete filters’ 
condition grade 3 and 5 average ages. 
  
For the brick filters category, the condition grades span a wide range of ages with consistently 
wide quartile ranges across all condition grades. This is not indicative of the prolonged asset 
life for brick constructions. For example, the quartile ranges for brick filters of condition grades 
1 and 2 sit at a much higher average than the concrete structures counterpart. This is because 
the material group includes all brick filters and those with concrete or masonry included in the 
tank fabric, either original or part of a previous refurbishment. Brick filter tanks that remain 
operational will be older but are more likely to have been refurbished than the relatively 
younger concrete tanks. Despite this, the brick structure trend is broadly consistent with the 
concrete filters in that, in general, the older the asset, the worse the condition grade (not 
including any refurbishment interventions and the associated condition grade effect).  
 
Overall, the current age-condition box plot reveals a general progression of deteriorating 
condition with age, whilst also factoring in variance due to site and construction material 
specific factors. The box plot shows deteriorated state increasingly evident in older 
installations, at least for brick and concrete structures which make up the majority of our trickle 
filters asset base, with an average age of 56 years for condition grade 5 assets; this is below 
our NITRO predicted average age of replacement of 63 years, which implies that we are 
‘sweating’ these assets beyond operational ideals. The age and visible deterioration patterns 
are evidence that a material uplift in renewal and refurbishment investment is unavoidable as 
to start addressing the deteriorating civils risk of failure that is getting worse every AMP. The 
variability in condition shown by the quartile ranges indicates that a targeted, risk-based 
renewal strategy is still appropriate and may achieve better results than blanket replacement 
programmes, although it does highlight that investment needs to be focused towards this long-
lived worsening asset group. 
 

2.4 Current risk to service and the environment 

Trickle filters are core secondary treatment assets on wastewater treatment works, present on 
over half of our wastewater sites, and their declining condition is significantly impacting our 
operational performance and resilience. Any operational or asset health issues associated with 
the mechanical and electrical components of trickle filters can typically be addressed 
by relatively simple, proactive and reactive maintenance interventions.  However, the civils 
structures of the filters are long-life components, which gradually deteriorate in condition 
over time, which has a material impact on the performance and structural integrity of the asset. 
Whilst repairs and mitigations can be implemented to extend the service of these assets, the 
overall asset life and health issue continues unaddressed and the risk to service and 
performance deferred into the future. Short term fixes mean that the residual risk continues 
to escalate as the asset continues beyond its usable life towards an impending failure of the 
site’s resilience and operational compliance. These short-term repairs have enabled 
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operations to continue; however, do not address the underlying asset health. The failure mode 
of long-life civils structures tends to be progressive degradation over time, with minor failures 
then potentially leading to severe impacts like removal from service due to loss of function or 
structural collapse. If a trickle filter fails or its performance declines - whether due to 
mechanical breakdown, structural deterioration or process inefficiency – the consequences 
can be severe:  
 

1) Environmental Impact: Untreated or partially treated wastewater can harm the 
receiving and downstream environments as well as public health.    

2) Regulatory Non-compliance: Poor effluent quality can lead to permit breaches, 
resulting in large fines and reputational damage.   

3) Operational Disruption: Failures often require emergency interventions, which 
are high cost and divert funding and resources away from planned maintenance and 
other activities.   

4) Capacity and Resilience Constraints: Reduced treatment effectiveness can limit the 
ability to handle flow through the treatment works, potentially leading to constrained 
throughput in peak storm flows.   

 
Due to the long-life of the trickle filter civils structures, investment is often deferred to other 
higher priority cases where threats to service are more pressing. We are concerned that failing 
to carry out major refurbishment or replacement interventions on this asset base poses a 
significant and increasing risk to wastewater treatment compliance and pollution 
incidents. The current regulatory framework and levels of historic expenditure allowances have 
led us to situations where the driving factor behind investment decisions is often risks to 
performance. We believe we need to begin addressing this through the initiation of a 
programme of proactive major capital interventions, otherwise we will start to see a peak in 
catastrophic and costly treatment failures across our region.  

 
2.5 Asset health and deterioration analysis 

Asset deterioration modelling helps us understand how the condition of our existing asset base 
is expected to change over time and aids in medium- to long-term investment planning 
decisions. Yorkshire Water’s models are a risk-based process for determining future 
investment needs using a standardised and repeatable corporate risk methodology and 
incorporating best practice and ‘Greenbook’ approaches, e.g. Spackman whole life cost 
approach and monetisation of benefits. We have been undertaking asset deterioration 
modelling since PR04 (post MD161) and have undergone many transformations over time as 
understanding of risk, approaches and data availability has increased. The latest large-scale 
review of our models was done circa 2017 as part of our Decision Making Framework (DMF) 
development (with AECOM). Another lighter touch review was completed by our strategic 
planning partner, Stantec, in 2021.  
 
We use a suite of deterioration models, split into NITRO and IDET (non-infra and infrastructure 
models respectively) to estimate the likelihood of asset failure, assess the potential impact on 
service levels using the Service Measure Framework (SMF), and identify appropriate 
mitigation options by considering optimal proactive and reactive interventions given defined 
service or cost constraints. 
 
We continually develop, update, and refine our asset models by collecting and analysing 
current data from our asset inventory and work management systems. The models offer a full-
scale view of the investment required to address the total level of risk within the asset base. 
This is based on assumed deterioration rates, acknowledging that not all assets predicted to 
fail will do so, though their condition will deteriorate over time. Asset models do not identify 
exactly which assets will fail at a specific point in the next AMP; instead, they highlight where 
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risk exists, and the level of investment required should those risks materialise, thereby 
enabling targeted investigations to a finer level of granularity. 
 
Key data inputs used in asset modelling include: 
 

• Asset attributes (material, age, location, install date, operational status) 

• Failure and intervention history (work orders, maintenance records) 

• Historic repair costs 

• External attributes (weather conditions, soil type, and other environmental factors) 

NITRO, the non-infra asset deterioration model, utilises Weibull parameters in the calculation 

of asset reliability, probability of failure and hence MTTF (mean time to failure) for non-

repairable equipment failures. The model considers assets to be at 'end of life' when the MTTF 

is less than or equal to one i.e. failure is assumed to occur within the next 12-month period. 

The calculations take account of the equipment age and condition enabling the rate of 

deterioration to be accelerated or retarded dependent upon the asset condition identified 

during the most recent asset condition survey. 

 

An overview of our modelling process can be found in Figure 13. 

Figure 13: Overview of our asset deterioration modelling process - NITRO 
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2.6 Forecast future analysis 

Using the average calculated replacement age of our trickle filter asset base from our NITRO 
model output (63 years), we can estimate future replacement expenditure under different 
modelling assumptions. 
 
Our modelling assessment, shown in Figure 14 below, applies a fixed replacement age 
constraint of 63 years and predicts that we have a £71 million trickle filters replacement risk 
for this AMP8 period. This is significantly larger than our forecasted AMP8 spend on trickle 
filter capital maintenance of £6.95 million (see 3.1 Overview of AMP8 capital maintenance 
plan for the asset class). Whilst NITRO is not an absolute prediction of where investment will 
be required, it indicates the scale of investment needed to remediate the asset risk; £71 million 
in AMP8 risk exposure is significantly higher than £6.95 million which indicates that current 
forecast and implied spend is not sufficient for trickle filter interventions. Alongside this, there 
is £163 million in residual risk from predicted replacements from AMP7 and before, further 
indicating the large amount of residual risk within the trickle filters asset class. Figure 14 also 
illustrates an even more pronounced capital maintenance need in AMP10 of over £150 million, 
followed by a further £111 million in AMP11. Following the 63-yearar average asset 
replacement scenario, the presented predictions clearly evidence an impending surge of 
capital maintenance requirements over the next immediate AMPs. 
 

Figure 14: Cost of replacement using a fixed asset age of 63 years (22/23 prices) 

 

 

When the assumed asset life of our trickle filters asset base is extended to a longer-life 
scenario of 80 years (Figure 15), these major replacement peaks are simply pushed later in 
time, shifting to AMP13 (£130 million) and AMP15 (£103 million). Although the timing changes, 
the fundamental issue remains of large, unrealistic clustering of replacements driven purely by 
chronological age of assets serving well beyond their typical life. 
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Figure 15: Cost of replacement using a fixed asset age of 80 years (22/23 prices) 

 

In contrast, Figure 16, which uses the NITRO deterioration model (with start date 2020/21), 
produces a much more balanced investment profile. NITRO incorporates not only asset age 
but also the condition grade at equipment level, allowing us to calculate an effective age. This 
approach spreads replacements more evenly across AMPs and is more representative of a 
realistic, calculated approach to capital maintenance activities. The cumulative totals sit 
between the two fixed 63-year and 80-year age scenarios, although does imply that the 
replacement risk will ‘catch-up’ and materialise in the medium term, with replacement costs 
compiling more so than the 63-year scenario from AMP11 beyond.  
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Figure 16: Capex replacement cost set age vs NITRO predictions (22/23 prices)

 

 

Taken together, these results highlight that age-based modelling creates unmanageable 
Capex peaks, while the condition informed NITRO model provides a more realistic and 
defensible forecast. Regardless of approach, this evidence supports the need for proactive 
investment now to avoid a future scenario where multiple assets reach failure simultaneously, 
resulting in unsustainable spikes in expenditure. 

2.7 Long-term strategic alignment and future uncertainties 

The wastewater system strategy set out through the Drainage and Wastewater Management 
Plan (DWMP) final plan, which included WINEP drivers relating to investments in wastewater 
treatment performance, recognises that future conditions are uncertain and therefore 
prioritises long‑term system resilience, flexibility and risk reduction rather than reliance on 
reactive intervention. Trickle filters form a critical part of the wastewater treatment system and 
are included in the WINEP option development process, prior to inclusion in the final DWMP 
costs. Their continued asset availability and performance is notionally assessed against 
different scenarios, including managing growth, climate change impacts and tightening 
environmental expectations. However, the development of individual site options, which may 
include trickle filters, only establishes preliminary solutions to address the identified risk(s); 
therefore, the full and detailed consideration of future uncertainties is undertaken in detailed 
investigation and design. For example, changing loads and flows from growth and/or other 
external fluctuations could drive changes in viable and capable treatment process options as 
well as the capacity and resilience of existing assets.  
 
The asset health risks addressed in this submission relate to the deterioration of aging trickle 
filter infrastructure which, if left unaddressed, would reduce treatment reliability and constrain 
the delivery of the WINEP environmental strategy. Future enhancement investment is 
therefore reliant on the availability of existing trickle filter assets and their full treatment 
capability. The proposed interventions address fundamental asset condition risks and reduce 
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the risk of direct environmental pollution, discharge permit compliance failure and higher long-
term costs to customers. 
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3. Determining What Base Buys 

This section describes the need for a Base expenditure cost change over and above what we 
are already funded through the Price Review process. We provide an assessment of what we 
are implicitly funded for in AMP8 for the specific priority asset trickle filters. Here we will 
demonstrate how this business case meets Ofwat’s core evidence requirement: 
 

- Assessment of ‘what Base buys’ 

3.1 Overview of AMP8 capital maintenance plan for the asset class  

This section provides an overview of the AMP8 capital maintenance programme for this asset 
group, outlining the planned investment in capital refurbishment and replacement of trickle 
filters (as shown in Table 6). The focus is on Base capital maintenance activities required to 
maintain performance, manage operational risk, and meet regulatory expectations, excluding 
routine operational expenditure, repairs, and wider site works to give a clear view of underlying 
refurbishment and renewal needs. Table 6 lists the current AMP8 promoted schemes and 
associated forecast costs, covering refurbishment or replacement of trickle filters. While 
additional spend across the asset class may arise during AMP8 and will be monitored 
throughout the period, the costs presented represent the known plans to date. Overall, we 
expect to deliver a series of capital refurbishments and replacements amounting to a projected 
£6.95 million investment (22/23 price base). 
 

Table 6: Forecasted AMP8 programme for capital maintenance – trickle filters 

Project Name Total Forecast 
Cost (25/26 
prices) 

Total Forecast 
Cost (22/23 
prices) 

Additional Information 

£300,000 £267,142 Refurbish ent – re  va   f 
  astic  edia and re air  f fi ter 
base. Re  ace ent with 
 inera   edia and insta  ati n 
 f new distribut r ar s. 

£3,050,000 £2,715,939 Resi ience b  ck – s ecific 
sche es TB  as investigati ns 
deve   ,  ist n t static as t  
a   w ch ice in  ri ritising 
e erging risks 

£3,450,000 £3,072,129   nstructi n  f new treat ent 
 ackage   ants –  r   rti n  f 
b  ck a   cati n f r any 
re  ace ents  f bi fi ters.  

£1,000,000 £890,472 This  ay be a  ixture  f 
refurbish ents/re  ace ents - 
s ecific sche es TB  as 
investigati ns deve   . 

Total £6,945,681  

 

The planned AMP8 capital maintenance expenditure in Table 6 indicates, as of now, that we 
intend to spend over our implicit allowance £3.95 million (defined in 3.3 Company 
assessment of what Base buys and triangulation of approaches). This forecasted AMP8 
spend gives assurance that we will at least utilise the capital maintenance allowance already 
funded to us through the PR24 determination, and that all of the required capital uplift 
requested as part of this submission is over and above what customers have already paid for. 

abbottr
Text Box
Content is redacted due to it containing commercially sensitive information.
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3.2 Expected sustainable level of intervention 

2.1.1 Yorkshire Water workload and expenditure data 2.1.1 Yorkshire Water workload 
and expenditure data shows that historical capital maintenance activity on trickle filters has 
been dominated by small‑scale repairs, with very limited refurbishment or replacement activity 
occurring in AMP6 and AMP7. However, the trickle filters asset base condition assessment 
and deterioration forecasts summarised in 2.3.2 Trickle filters – ‘as is’ condition grade 
assessment and 2.6 Forecast future analysis show that many trickle filters are now 
approaching or exceeding typical asset life, with a sizeable cohort assessed at condition 
grades 4 and 5. This represents a step change in long-term risk, consistent with Ofwat’s criteria 
for increasing renewal rates where the future condition profile materially diverges from the 
historic position. A sustainable level of intervention for trickle filters during 2025–30 therefore 
requires a significant increase in capital maintenance activity, with interventions targeting 
underlying structural deficiencies rather than continuing to rely on short‑term remedial 
reinforcement or patching. 
 
We are already planning to undertake AMP8 Capex expenditure across the trickle filter asset 
base as seen in Table 6, definitively more compared with the reported spend in the previous 
two AMPs. This reflects a deliberate move toward a more sustainable and risk‑aligned 
investment rate and demonstrates proactive action ahead of any additional funding being 
granted. 
 
Consistent with Ofwat’s guidance on determining “What Base Buys”, the sustainable level of 
intervention comprises: 
 

• the refurbishments and replacements deliverable within PR24 Base allowances; and 

• the additional refurbishment and replacement interventions needed to reach a stable 

long‑term renewal rate, which form the basis of this re‑opener request. 

This structure ensures clarity on what is delivered through existing Base allowances and what 
requires additional allowances, avoiding any risk of double funding, whilst aiming for an overall 
programme that supports long‑term asset health improvement of trickle filters. 
 
Estimated replacement values based on different scenarios have been calculated in our asset 
deterioration model NITRO (please refer to 2.6 Forecast future analysis for further details). 
As a comparative assessment of levels of investment, we compare the NITRO predicted 
capital replacement costs against our assessed costs for the priority trickle filter sites included 
in this submission (see 4.1 Identification of the need). The asset deterioration modelling acts 
as a high level, strategic tool rather than detail exact absolute site-specific costs, however 
there is general agreement between the modelled replacement requirements and the value 
outlined in this submission for the named assets. This then allows us to investigate how the 
proposed additional investment will impact the overall trickle filter asset base replacement 
scenario; the proposed interventions in this submission would enable circa £24.6 million of 
modelled replacement costs to move from the current AMP9-AMP11 replacement timestep to 
predominantly AMP24 (based on fixed long-life replacement at 80 years). This is a substantive 
change in the profiling of requirement trickle filter replacements.  
 
Following analysis done in 2.3 Current asset stock and health position on the implied 
required and current replacement rate of our trickle filter asset base, the NITRO modelled 
£24.6 million replacement investment for the named sites in this submission would equate to 
an essential increase in capital maintenance rates. The deterioration model analysis shows 
that £13.25 million to £10.43 million of annual replacement spend is implied when considering 
assets to be life-expired at 63 years or 80 years respectively. £24.6 million over a three year 
in-AMP period, equates to £8.2 million per year, which shows that the modelled investment for 
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the selected sites in this submission bridges 79% - 62% of the gap between the current levels 
of investment and the asset life-implied required value (for average 63- or 80-year life assets 
respectively). This illustrates that the investment laid out in this case is a significant step 
towards a required maintenance rate for trickle filters for the remaining AMP8 period, from 
which an enhanced and sustained rate will need to be maintained into the future.   
 
Whilst the condition-adjusted modelled replacement scenario, referenced in Figure 16, 
predicts a cumulative circa £190 million investment is required in AMP8, this aligns, in context, 
with the proposed investment in this business case in that additional investment is needed 
now. We aren’t proposing the full modelled £190 million value in this submission, instead a 
proportionate approach has been decided for this particular in-AMP cost change period (see 
separate executive summary (YKY – Asset Health Cost Change - Summary). 
 
Essentially, this means that there would be a meaningful reduction of cumulative replacement 
costs in the upcoming AMPs if this cost change claim was successful. This along with the 
planned increase in AMP8 investment and beyond will begin to introduce a more sustainable 
level of intervention ensuring improved asset health in the asset group. 
 

3.3 Company assessment of what Base buys and triangulation of approaches 

We recognise that PR24 Botex econometric models are trained on historic aggregate Base 
expenditure. If the industry has historically invested in certain asset groups within Base, the 
sector‑level regression will naturally carry some average implicit capital maintenance funding 
into the modelled Base allowance for a representative company. 
 
However, we do not necessarily consider that this leads to a specific allowance for an individual 
company or for a specific asset group for several reasons: 
 

Top‑down design: The models explain total Base costs from high‑level drivers, not 
asset‑level needs. They do not produce reliable company‑specific allowances for (say) 
service reservoirs versus rapid gravity filters. Coefficients capture sector‑average 
correlations, not a causal breakdown by asset group for each company. These factors 
mean reverse‑engineering a company‑specific, asset‑group ‘implicit allowance’ from 
top‑down Botex is not credible, even if a sector‑average implicit allowance exists. 
(Ofwat’s own guidance recognises no perfect way to quantify ‘what Base buys’ and 
urges awareness of data limitations.)  
 
Differences between companies: Companies differ considerably on a variety of 
interconnected factors both in and outside of company control:  
 

• Existing asset bases (designs, age profiles, materials) 

• Historic investment, regulatory incentives and targets 

• Future performance challenges, incentives and operating strategies 

These mean that the optimal allocation existing capital maintenance allowance (or 
Totex more broadly) will not be the same for each company or a 'fixed' value for each 
asset group. This is a key tenet of a Totex and outcomes approach, which has been 
the approach to setting cost allowances for the last three price reviews. 
 
Data quality: The published industry Workload and Expenditure (WLE) Data for each 
priority asset group indicated significant deviation between company submissions. As 
set out in our response to the draft dataset, we were concerned that companies have 
interpreted guidance differently and that the dataset was not comparative. This was 
evidenced by the large disparity between companies on the scale and types of 
interventions as well as the unit rates of intervention types. 
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That said, we have followed Ofwat's suggested methods (Chapter 4 of Asset Health 
Investment Guidance) to develop estimates of what the WLE data implies an implicit allowance 
for a representative company with Yorkshire Water's characteristics would be. Throughout this 
document where we refer to the ‘Implicit Allowance’ or ‘What Base Buys’, it is this 
representative value we refer to rather than our view of what Yorkshire Water’s Base 
allowances actually ‘buy’. 
 
We considered three potential approaches for calculating an implicit allowance for our target 
asset groups: trickle filters and boreholes. The first two align with those set out in Ofwat’s 
methodology.   
Ofwat states in its Asset Health guidance (Chapter 4.1): 
 

“We therefore consider that refurbishment and replacement capital maintenance data 
is most relevant to determining what Base buys for this type of investment.” 
 

We agree with this and have used only the Capital expenditure on Replacement and 
Refurbishment in the approaches set out below. 
 

Methodologies used to estimate implicit Base funding9 

A - Pre-modelling Adjustment approach:  
The first approach is to utilise the models that set the Base cost allowances and to estimate the difference 
between the efficient AMP8 expenditure allowance, with and without the targeted maintenance costs in 
the modelled Base cost definition.  
To be consistent with the workload dataset, we use a modelling period of 2015/16 to 2023/24. That is, no 
pre-2015 data has been used, so any additional assumptions regarding how they were estimated are not 
required. 
 
B - Cost-share approach 
The second approach is to apply the historical industry average maintenance spend as a proportion of 
wholesale costs to the efficient AMP8 allowances for wholesale water and wastewater network plus. 
 
We use the mean average proportion of maintenance expenditure to Base costs of the industry 
(consistent with Ofwat’s approaches for post-modelling adjustments at PR24 FD in network reinforcement 
and with how econometric modelling is typically established, i.e. estimates are based on mean 
relationships rather than the median). We calculate the proportion of maintenance spend relative to Base 
wholesale water and wastewater network plus Base costs for each company and year (between 2015/16 
to 2023/24), calculate the mean average proportion for the industry as a whole, and subsequently apply 
this to the company’s forward-looking efficient allowance. 
 
C - Workload approach 
The final approach we considered was to align with the approach taken by Ofwat at PR24 for mains 
replacement and meter renewals. That is, to construct a normalised activity variable as the ratio of 
workload (maintenance activity) to a measure of scale (i.e. properties in wholesale water and load in 
wastewater network plus).  
 
The implicit allowance would be calculated as the industry average of the normalised variable during the 
benchmarking period (2019–2024) applied to the forecasted scale driver.  
Specifically in this approach, given the aggregation of refurbishment and replacement activities, it would 
require us to construct a total weighted workload variable whereby the volume of maintenance activities 
are weighted by the industry median unit cost across each activity.  
 
As noted above, in our response to the workload and expenditure dataset shared with companies we 
expressed serious concerns about the quality of the data based on: 

- Disconnects between cost and workload figures 

 
9 Water UK has produced a report with Economic Insight on this topic. We broadly agree with the principles 
in this report although due to timing we have not used its findings to influence our assessment of WBB for 
2026. 
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- material inconsistencies in how companies have interpreted the intervention definitions set out in 
the request 

- Highly variable and counterintuitive unit costs for interventions. 
 

Based on these concerns we consider that any implicit allowances based on the WLE dataset are treated 
with caution, but we specifically consider using workload data to be inappropriate. Therefore we do not 
progress approach C any further in defining implicit allowances for this process. 

 

Following each of these approaches we apply frontier shift efficiency and real price effects as 
set out at PR24 Final Determination. This is then comparable to the planned Base expenditure 
in the period which is based on our post-FS/RPE allowances. 
 

Results 
 

Table 7: Implicit allowance assessment (post frontier shift, 22/23 prices) 

Asset Group 
 

 
Assessed Implicit 
allowance for each 

approach 
Triangulated 

 A B A+B /2 

Trickle Filters £m 5.27 2.62 3.95 
NOTE: We do not append the detailed calculations for each approach but these are available on request. 

 
3.4 Reconciliation between Base investment and requested uplift 

The below table shows that for the targeted asset groups, our planned AMP8 capital 
maintenance is greater than the indicative implicit allowance. 
 

Table 8: Forecast AMP8 planned spend vs. Implicit Allowance 

Asset 
Group 

 
 

Forecast AMP8 
Capital 

Maintenance 
spend 

Implicit 
Allowance 

(triangulated 
A+B) 

Difference  
Requested 

Uplift 

Trickle 
Filters 

£m 6.95 3.95 +3.00  25.61 

 
Although our forecasted Base capital maintenance is higher than the implicit allowance, we 
will not request additional uplift. Given this, we also do not propose applying the PCD to this 
difference (see 6. Customer Protection). By keeping this expenditure within our general Base 
allowance, we believe customer interests are best served through increased flexibility. 
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4. Best Option for Customers 

This section details the exploration, identification and evaluation of a range of civils intervention 
options across our wastewater treatment asset base. Here we detail how the sites and 
interventions for our 2026 claim were identified, the assessment process and results, and how 
we have arrived at a succinct, considered list of interventions for this AMP period. We will 
demonstrate how this business case meets Ofwat’s core evidential requirements: 
 

- Evidence of an unconstrained set of potential options over a range of intervention 

types 

- Demonstrate robust decision making and robust whole life cost-benefit appraisal 

- Explanation of the proposed solution, including scale and timing of the investment 

- Additional benefits the proposed solution will provide 

- Demonstration of engagement with customers 

4.1 Identification of the need 

Asset condition is one of the primary factors influencing investment decisions across our 
network and treatment assets. Whilst reactive investment involves responding to service 
impacts, proactive investment takes the form of assessing the condition and operational 
performance of assets in order to minimise disruptions and risk to customers and the 
environment, as well as retaining long-term resilience. The decline in the condition of assets, 
or key components of assets, is dependent on multiple factors, such as, but not 
exclusively, age, construction material, operational regime and maintenance history. 
Evaluating how all these elements interact to affect individual assets can be complex.  
 
We have drawn on a variety of different sources to identify a list of assets with poor asset 
health or the most significant asset health risks to performance and service, which forms the 
basis for a need for change, from reactive remedial maintenance to substantial refurbishment 
or replacement interventions. 

 
1. Proactive Review Operations Asset Management (PROAM) 

The PROAM process consists of a series of regular meetings between our operations team, 
technical engineering and process colleagues, and asset management sponsors to discuss 
arising or ongoing operational risks and identify resolutions. The PROAM risk register is a 
working document where these risks are logged, risk scored and actions agreed, which 
includes, but is not limited to, mitigation, investigation and/or investment. We acknowledge the 
uncertainty in our operating environment and use our subject matter expert process to scan 
and capture potential impacts. 
 
The PROAM process undergoes continuous monitoring and review by the multiple teams 
before any high-scoring risks are raised for capital intervention (Gate 1 in Figure 17 below). 
This ensures that the flagged risks are up to date with the latest information and insight, well-
defined and prioritised.  
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Figure 17: Process and feedback flow between risk identification and interventions 

 

To identify trickle filter asset health needs, we have used this PROAM risk register and filtered 
it to identify civils structures at wastewater treatment works with flagged asset health concerns 
and which require a substantive capital intervention to resolve (as opposed to minor mitigative 
repairs). The risk scoring incorporated within the PROAM was then used as one source of 
evidence in determining our list of highest priority sites for investment. Asset risks are 
consistently scored and updated based on a 5x5 matrix of ‘Probability’ and ‘Severity’; 
‘Probability’ is determined using numerical descriptors for the likely timestep of the risk 
materialising into an impact, and ‘Severity’ is determined by confirming the primary impact(s) 
associated with the risk, acknowledging that the risk might have several resulting impacts.  
This allows a quantitative comparison of risks and helps to inform decision-making and 
prioritisation of interventions at certain assets within the bounds of the funding available.   
   
In defining our sites for required investment on asset health, we have not included 
assets which we deem as having ‘fitness-for-purpose' issues that are not clearly attributable 
to deteriorating asset health and believe that improvements to these should be delivered 
through our AMP8 Base allowances. We also have not included some sites which are 
committed for investigation or due AMP8 capital schemes, either Base or Enhancement, as 
there is a possibility that the site asset health issues may be addressed within the scope of 
works to maximise delivery efficiency, and therefore funded through existing Base funds (in 
these cases costs are apportioned to Base or Enhancement investment categories, so there 
is no overlap of funding drivers).   

 
2. Condition grade 

Alongside the PROAM risk register, we have also used a standard condition grade metric to 
describe the health of our assets and help us prioritise which assets require more urgent major 
intervention. We have carried out comprehensive programmes of condition grade surveys of 
our non-infrastructure asset base for PR09, in 2012-2013 (PR14), as well as an accelerated 
programme of surveys for PR24 to update our asset condition knowledge. We have also 
recently completed additional, new surveys at our wastewater sites in response to Ofwat’s 
data request as part of the Enhancing Asset Health Understanding Workstream. 
 
Our original condition grading methodology (Asset Condition Assessment Manual 
2012) prescribed a simple Grading 1-5 to score the condition of an asset 
component/equipment. The methodology included typical descriptions of state for each 
grade and sample photographs to guide the inspector to score the asset. Whilst the grading 
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assessment was based on visual inspection, it also allows the supplement of operator 
knowledge and engineering judgement to infer condition. Our grading procedure broadly 
aligns with the evolved methodology which has been developed by Binnies UK Limited 
(BUKL) on behalf of Ofwat. This also follows a defined scale of scoring that reflects the overall 
health of the component, from 1 (Good) to 5 (Very Poor), whilst also including descriptive and 
visual references and guidance on engineering judgement. See APPENDIX B: Yorkshire 
Water’s Asset Condition Assessment Manual (ACAM) and Ofwat-Binnies asset health 
condition methodology for a comparison of our original methodology grade descriptors to 
the revised Ofwat-Binnies methodology. Our original condition grade scores were initially used 
as evidence to determine the list of priority assets to be included in this case, however since 
that identification we have completed recent condition grade surveys in line with the Ofwat-
Binnies methodology to provide robust assurance of the state of the assets to be invested in.   
 

3. Technical engineering judgement  
We sought the opinion and judgement of our principal engineering team as another source of 
expert oversight to help us determine a list of priority asset health risks. As mentioned 
previously, our engineers already form part of the PROAM process so their views are 
represented in the risk register scoring, however we have called on their expertise to further 
clarify any site-specific or primary reasons leading to poor asset health of trickle filters (e.g. 
particular construction materials or methods).  
 
The aforementioned sources and consultation with internal asset specialists were completed 
to narrow down the site options in conjunction with the identification of any deliverability 
constraint. 

 
This has identified the following assets in need of an asset health resolution in this AMP period 
(Table 9). These form the basis of this claim. 

 
Table 9: Prioritised trickle filters for asset health interventions in AMP8 reopener 

STW Site Trickle 
Filter 

Reference 

Asset Age Condition 
Grade 

Survey 
Year 

NO 1 
NO 2  
NO 3 
NO 4 
NO 5 
NO 6 
NO 7  
NO 8 

1960 (#1-3,7-
8) 

1969 (#4-6) 
 

5 – Very Poor 
5 – Very Poor 
5 – Very Poor 
3 – Adequate 
3 – Adequate 
3 – Adequate 
5 – Very Poor 
5 – Very Poor 

2025 

NO 7 
NO 8 

1955 5 – Very Poor 
5 – Very Poor 

2025 

NO 1 
NO 2 

1955 5 – Very Poor 
5 – Very Poor 

2025 

NO 1 
NO 2 

1960 4 – Poor 
4 – Poor 

2025 

NO 1 
NO 2 

1953 5 – Very Poor 
5 – Very Poor 

2025 

abbottr
Text Box
Content is redacted due to it containing commercially sensitive information.
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NO 1 
NO 2 

1950 4 – Poor 
4 – Poor 

2025 

 
Specific details on asset condition and site issues for the prioritised trickle filters can be found 
in APPENDIX A: Detailed asset information and condition assessments. This includes 
photographs and condition scoring from recent surveys commissioned for the asset health 
data collection as part of Ofwat’s ‘Enhancing asset health understanding’ workstream.  
 
Across the six sites identified, mostly all trickle filters were assessed as condition grade 4 
(Poor) or 5 (Awful), indicating advanced deterioration of the critical civils structure and 
increased likelihood of failure.  
 
The need for investment is still apparent in the case of , where some filters 
are scored as condition grade 3 (Adequate), because the filters are of a common age and 
construction method so likely face similar fates, as well as the proactive preferred intervention 
being to address all filters at once rather than in inefficient multiple visits. Please see 4.4 Whole 
life cost and benefit assessment for the analysis which indicates it is more cost beneficial to 
deal with all filters at  now rather than completing multiple capital 
interventions. Also, all the mineral filters are retained for intervention in this submission, 
despite some being scored as condition grade 3, because they are currently flagged as our 
highest asset health risk for trickle filters in our Wastewater Non Infrastructure PROAM risk 
log (categorised at 18 out of 25 as per the 5x5 risk ready reckoner: ‘Very High’ Probability and 
‘Medium’ Severity). This poor asset condition of the trickle filters is a demonstrated, 
heightening risk to discharge permit compliance and pollution, justifying the proposed 
investment based on condition and all its contributing factors and any service impacts.  
 
The asset needs in this section highlights that we have known deteriorations in trickle filter 
health, which require proactive intervention before it materialises in customer and 
environmental impacts. Early substantive intervention is required so that we can begin to 
negate this large asset health risk escalating to failures. 
 
The following trickle filter assets were also selected through the evaluation of priority PROAM 
risks, condition grade and engineering judgement (Table 10). However, these have 
subsequently been removed from inclusion within the in-AMP8 reopener case due to the 
reasons stated. 

 
Table 10: Removed priority trickle filters for asset health interventions in AMP8 reopener 

STW Site Trickle 
Filter 

Reference 

Asset Age Condition 
Grade 

Survey 
Year 

Reason for deferral 

FILTER 1961 5 – Very 
Poor 

2025 WINEP wetland scheme 
currently being 

delivered –all-flows 
treatment design would 

remove the need for 
the trickle filter. 

NO 1 
NO 2 

1930 (#1) 
1997 (#2) 

5 – Very 
Poor 

2025 Reviewing intermediary 
remedial action for the 
primary and secondary 

abbottr
Text Box
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5 – Very 
Poor 

civils structures, with a 
view to investigating 

whole site solutions in 
the future (e.g. grey-

green process 
selection, transfer). 

 
4.2 Definition of solutions 

Following the identification of the specific site and asset health needs, we instructed Stantec, 
our Strategic Planning Partner, to produce desktop concept designs of potential capital 
interventions to introduce substantiative change in asset health for the selected assets. Outline 
scopes and high-level indicative site layouts were developed for both Major Refurbishment 
and Replacement interventions based on existing asset information and descriptions supplied 
by Yorkshire Water. This concept definition included the highlighting of any buildability or site-
specific constraints of the proposed interventions (e.g. land availability and location of new 
structures). The figure below shows how this formed part of our overall submission 
development process (Figure 18). 

 
Figure 18: High-level process map of business case development 

 
 
In addition to the Major Refurbishment and Replacement options for each trickle filter asset, 
alternative replacement options were explored using our established strategic design tool for 
wastewater treatment – Design and Valuation Engine (D.A.V.E). The D.A.V.E tool has three 
key components: inputs, calculations and logic pathways, and outputs. The inputs comprise 
all current site and asset information to establish the ‘as is’ operating position (consent values, 
flow parameters, existing processes and their sizes). The tool contains calculations and built-
in logic which applies design guidance and a process selection matrix to identify which 
additional or replacement assets could be feasibly deployed at the site to maintain the ‘as is’ 
operating state (example in Figure 19). The output describes the recommended process or 
combination of process units that could be implemented and their associated size; the D.A.V.E 
therefore offers the capability for strategic, notional optioneering of alternatives to replacing 
trickle filters with trickle filters.  
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Figure 19: example of our D.A.V.E process selection matrix

 

 
Using D.A.V.E to explore alternative replacement options to trickle filters at the selected sites, 
the following alternatives were flagged and therefore included in our option appraisal in section 
4.4 Whole life cost and benefit assessment: 
 

1. Convert whole site to ASP works -  
2. SAF/HiPAF secondary treatment -  
3. SAF/HiPAF secondary treatment –  

 
Although D.A.V.E has suggested the above alternative treatment processes, it is important to 
note that it is a strategic tool and is only fit for preliminary solution identification to address a 
particular risk only. For all SPP Stantec and D.A.V.E scopes identified as part of this case, 
further refinement and solution development is required prior to implementation of any final 
solution. Whilst some potential treatment options are explored as part of this submission under 
notional, high-level assumptions, they are not exclusively the only options which may be 
feasible for each asset – further investigation and detailed design in our delivery process would 
be carried out to finalise the optimal solution. For example, rationalisation/transferring of site 
flows or significant site rebuilds to address multiple risks. This submission focuses on the 
potential interventions to address the asset health of the trickle filters only, and therefore 
constitutes the additional funding required for that alone (any more extensive interventions 
which address additional drivers than the trickle filters’ asset health would be funded from 
elsewhere in the Base programme).  
 
The details of each option’s notional design can be found in APPENDIX C: Solution details 
and benchmarking scope. 
 

4.3 Cost-benefit assessment methodology 

We have assessed the identified interventions for each asset using our robust, well-
established Decision Making Framework (DMF), which we routinely use to make optimal 
investment choices through the consistent application of risk, benefit and cost intelligence.  
 
Yorkshire Water’s approach to assess the costs and benefits of intervention options ensures 
that decisions are based on Totex Net Present Value (NPV), consistent with the application of 
our Service Measure Framework (SMF) within the Decision Making Framework (DMF). These 
frameworks allow us to evaluate investment options on a comparative basis, ensuring that the 
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right interventions are selected, which will deliver the greatest long-term service, performance 
and cost value for customers and the environment, which is in alignment with Ofwat’s Asset 
Health Investment Guidance. The approach is also consistent with the processes used across 
our PR19 and PR24 planning cycles and has been further improved over time through ongoing 
research, customer engagement and external assurance. An overview of the DMF with its key 
domains and process relationships is shown in Figure 20. A more detailed explanation of our 
Decision Making Framework can be found in our PR19 plan10 when the tool was initiated.  
 

Figure 20: The overall Decision Making Framework (DMF) 

 
 

When assessing options, we evaluate the full range of lifecycle costs and carbon impact 
associated with each intervention. This includes the capital investment required to improve or 
restore asset condition, the operational and maintenance expenditure required to sustain 
performance, and the carbon impacts associated with both the embodied materials and day-
to-day operation. All capital costs are developed using company cost models and/or quotations 
(or analogous / comparative estimates if appropriate) and normalised to the same price base. 
The carbon impact (tonnage) of proposed schemes is derived from company embodied carbon 
models (similar in design to the cost models, see 5.1 Cost estimation methodology), and 
then monetised in order to include carbon on a consistent evaluation with cost. These cost 
components are treated consistently across all intervention types, ensuring Whole Life Costs 
(WLCs) are comparable regardless of asset class or deterioration mechanism. 
 
Once we have understood our risks to service, identified our potential interventions and 
estimated efficient costs, we assess the wider environmental, social and economic benefits 
using our six-capitals valuation approach. This enables us to understand the broader impacts 
of our decisions beyond Totex metrics alone.  

 

 

 

 

 

 
10 pg57 Our PR19 Plan (Yorkshire Water) 

https://www.yorkshirewater.com/media/hlonqv24/yorkshire-water-pr19-business-plan-submission-document_0.pdf
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Figure 21: Benefits evaluation - our six-capitals approach 

 
 

• Financial capital reflects changes in operational efficiency, avoided reactive costs and 
reduced outage management. 

• Manufactured capital considers the improved reliability and resilience achieved 
through refurbishment or replacement.  

• Natural capital captures impacts such as improved water quality, reduced abstraction 
stress and lower carbon emissions.  

• Human capital includes workforce safety and wellbeing. 

• Intellectual capital covers learning and insights gained through asset inspections, 
redevelopment and monitoring. 

• Social capital reflects customer trust and confidence in maintaining safe, reliable water 
supplies. 

Where robust valuation evidence is available, these benefits are monetised within the SMF. 
This allows us to quantify impacts and benefits on a ‘common currency’ with Totex expenditure. 
Where monetisation is not appropriate, we capture impacts qualitatively to ensure they are 
recognised in the final decision. 
 
The DMF provides the structure through which all cost and benefit information is integrated 
and assessed. Each intervention option is evaluated against its ability to mitigate the 
deterioration risk. Whole life costs are evaluated alongside monetised benefits to determine 
overall value of the post-investment position. Scenario and sensitivity testing is undertaken to 
understand the robustness of results. All options are reviewed and compared within our 
Enterprise Decision Analytics (EDA) system to ensure transparency and consistency across 
the programme. 
 

4.4 Whole life cost and benefit assessment 

The Cost Benefit Assessment table below details each prioritised trickle filter asset and its 
explored interventions, including its cost, total benefit and selection as the preferred 
intervention (Table 12). Each asset has two or three solution options: 
 

1. Full asset replacement - new replacement trickle filter. 

2. Full asset replacement – new alternative treatment to replace the trickle filter(s) (e.g. 
ASP). 

3. Major civils refurbishment to extend life. 

Each intervention’s service benefits are evaluated using the six-capital methodology with 
scoring assigned to the following service measure categories: 
 

• Number of impacting failures for ‘Descriptive Consent Compliance’ or ‘Numeric Final 
Effluent Compliance’ (depending on site). 

• Number of Category 2 pollution incidents. 

• Number of HSE incidents. 
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Each site’s risk position and post-intervention risk position (or benefit) for discharge 
compliance and pollution has been quantified using the aggregated probability of failure for 
the trickle filter process, taken from our NITRO asset deterioration model (Non Infra Totex Risk 
Optimisation). The Health & Safety service measure scoring was added only to sites where 
there are known safety risks associated with accessing the asset for routine inspection or 
maintenance – this applies to  The 
assessment assumes that any Replacement intervention resolves the risk position, whereas 
a Refurbishment intervention has a risk position that is resolved initially but then incurs a 
profiled deteriorating residual risk position up until the refurb life is expended and then 
assumed to have a reinvested intervention.  
 
In addition to the capital expenditure estimated for each solution option, we have also 
considered the operational expenditure impact of any intervention where applicable. In our 
EDA system, the net Opex effect of a capital intervention is evaluated against any combination 
of the following Opex attributes: energy, maintenance, chemical usage, business rates for 
certain civils assets, sludge transportation and staffing level changes.  
 
In this trickle filters case, where the option identified is for an equivalent replacement of the 
trickle filter, for the purpose of this assessment, we assume that there is no net change in 
operating spend. This is appropriate at this concept design stage and any detailed Opex effects 
would be defined as part of detailed design – for example, in replacing the distributor arms, 
greater power efficiency could be introduced and so there would likely be some energy saving. 
However, where the identified option is a replacement of the trickle filter(s) with an alternative 
process, we assess and include the net Opex effect in order to substantiate the whole-life cost 
analysis between options. The extent of Opex effect included in the assessment is shown 
below in Table 11. 

 

Table 11: Opex of Capex effects of alternative treatment options 

Scenario Energy Maintenance Business Rates 
Where SAF/HiPAF 
re  aces the trick e 

fi ter s : 

Net change fr  : 
Fi ter distributi n syste  

> SAF/HiPAF aerat rs and feed  u  s 

Net change fr  : 
Fi ter structures 

> SAF/HiPAF su   and 
hardstanding 

Where ASP re  aces 
the trick e fi ter s : 

Net change fr  : 
Fi ter distributi n syste  

> ASP b  wers,  ixers, RAS/SAS  u  s, feed 
 u  s and Fina  Sett e ent Tank scra er s  

Net change fr  : 
Fi ter structures 

> ASP aerati n/an xic tank 
and Fina  Sett e ent Tank s  

*no chemical or sludge effects assessed at this stage, modelling required 

 
Results 
 

Our approach calculates total cost-benefit comparisons for each major refurbishment or 
replacement over a fixed 33-year NPV assessment period. Following the Spackman approach 
to discounting, the intervention Capex is annuitised over the period using an annuity rate of 
the WACC (weighted average cost of capital), and the costs and benefits expressed in present 
value terms using the HM Treasury Green Book discount rate of 3.5%. Capital reinvestment is 
assumed if the intervention asset life expires within the NPV period (e.g. repeat refurbishment 
if the refurbishment life is less than the 33-year assessment period). 
 
The CBA assessment has been used for optioneering purposes at a site level only and not for 
portfolio site selection (see this approach in 4.1 Identification of the need). 
 

abbottr
Text Box
Content is redacted due to it containing commercially sensitive information.
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Table 12: Cost benefit assessment for considered solutions (22/23 prices) 

STW Site Intervention 
Type 

AMP8 
Capex 
£m  

Opex 
£m/yr 

Whole 
Life Cost 
£m 

Total 
Cost 
Benefit 
£m 

Preferred 
Option 
(Y/N) 

1. Replacement 17.84 - 18.71 4.08 No 
2. Replacement 
(Phased) 

15.06 - 19.82 2.15 No 

3. Replacement 
(ASP) 

13.16 0.07 17.59 4.35 Yes 

4. Refurbishment 3.03 - 5.99 6.95 No 
5. Refurbishment 
(Phased) 

2.56 - 6.65 4.22 No 

1. Replacement 6.26 - 6.76 11.79 Yes 
2. Refurbishment 0.78 - 1.56 12.98 No 
1. Replacement 0.77 - 0.92 11.99 Yes 
2. Replacement 
(SAF) 

0.69 0.001 0.74 11.93 No 

3. Refurbishment 0.20 - 0.39 10.81 No 
1. Replacement 2.69 - 3.00 14.07 No 
2. Refurbishment 0.44 - 0.87 14.20 Yes 
1. Replacement 0.53 - 0.67 12.06 Yes 
2. Replacement 
(SAF) 

0.53 0.001 0.54 12.00 No 

3. Refurbishment 0.27 -  12.57 No 
1. Replacement 4.45 - 4.84 12.67 Yes 
2. Refurbishment 0.82 - 1.64 13.82 No 

 
*Wentworth Castle: 2nr filters present on site, however only 1nr new replacement required based on current flow.   
 

The overall benefit associated with the proposed interventions is an improvement in the 
condition grade of the trickle filter portfolio, as laid out in 4.6 Post-investment benefits. 
Replacement of assets will reset their condition grade to 1, as well as lower the overall implied 
asset life of the asset group, as set out in 3.2 Expected sustainable level of intervention. 
Refurbishments will improve the condition grade of the civils component to at least 2. These 
improvements in condition, and consequentially, ‘health’ will bring avoidance or remediation of 
future permit compliance and pollution risks. 
 

4.5 Proposed solution description and rationale 

The preferred solutions are summarised in Table 12 and compromise interventions for a total 
of 17 trickle filters across six sites, including the full replacement of 15 trickle filters and two 
major filter refurbishments.  
 
These interventions were selected to address deteriorating asset condition and associated 
service risks in the most proportionate and efficient manner. Whilst the six-capitals approach 
used in our DMF helps us make better informed decisions, it should not be used in isolation 
and does not remove the need for other forms of company and industry intelligence. The cost 
benefit analysis from the DMF only produces decision-making insight based on the quantified 
information entered into the model, and there will always be other considerations required 
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when determining a preferred course of action to specific risk scenarios (i.e. qualitative 
judgement which is not monetised in the SMF or business initiatives and directives).  
 
There are three instances where the ‘preferred’ intervention, as advised by our asset 
management colleagues, does not align with the most cost-beneficial solution as per the DMF 
assessment (highlighted red in Table 12), and given the assumptions and inherent 
uncertainties around each cost and SMF input, the intervention options can be seen as 
comparable despite the differences in cost-benefit values. Where we have deviated from the 
most cost-beneficial solution as per the DMF model output, professional expert judgement and 
reasoning has led the decision on the preferred intervention type for the following reasons in 
Table 13 below. 
 

Table 13: Option selection rationale 

STW Site Preferred 
Intervention 

Reason 

Re  ace ent 
 ASP  

Fi ters have a ready had re edia  tensi n cab es and 
anch rs fitted t  the  recast secti ns t  extend their 
  erati na  use. A  aj r refurbish ent interventi n wi   
then need t  be f    wed by a re  ace ent in this case 
 c st-benefit ca cu ati n assu es reinvest ent with the 
sa e interventi n when interventi n  ife ends, e.g. refurb 
again after refurb ex ires . Refurbish ent d es n t 
sufficient y e i inate the fai ure   de in the  ediu -  ng 
ter  as the c nstructi n  eth d fact r w u d sti   re ain 
  recast seg enta    ve ent . Re  ace ent is the 
 referred,  r active n  risk   ti n and is dee ed   re 
c st effective in the   ng run  i.e.   nger ter  than the 33yr 
NPV c nstraint current y used in the DMF . 
There are de ivery  hasing c ncerns ass ciated with 
re  acing the fi ters  n the sa e site f  t rint, fr   a 
resi ience as we   as in-AMP8 ti e ine  ers ective. The 
existing fi ters are a s  current y n t u  t  current Y rkshire 
Water Design Guidance. 
Complete Replacement vs Phased Replacement – whi st 
3/8  inera  fi ters  n this site are in  G3, we assess in Table 
12 whether it is c st beneficia  and best va ue t   aintain 
these assets a  ngside the  G5 fi ters. The ana ysis sh ws 
that using a  hased a  r ach, i.e. dea ing with the  G5s 
n w and  G3s  ater, cu  inates in greater Wh  e Life   st 
incurred and  ess c st benefit because  f the retained 
residua  risk t  c    iance and     uti n   sed by the 3 
fi ters with deferred interventi n. 

Re  ace ent The fi ters are unsafe and n    nger in a  aintainab e 
state. A th ugh H&S sc ring was a   ied t  this risk in the 
SMF, the true state  f the fi ter area is qua itative y w rse 
than i   ied in the sc ring. Re  ace ent is the  referred 
interventi n as a h  istic  r cess  verhau   ay be 
investigated t  i  r ve the   erabi ity and resi ience  f 
the site  e.g. wh  e ASP site . T  be investigated in detai ed 
design.  
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Re  ace ent Fi ters have a ready had e ergency re edia  acti n 
c    eted t  res  ve  recast secti na  c   a se in 2021/22. 
Re  ace ent is the  referred engineering interventi n t  
re  ve the  recast   ve ent risk entire y. Refurbish ent 
d es n t sufficient y e i inate the fai ure   de in the 
 ediu -  ng ter  as the c nstructi n  eth d fact r 
w u d sti   re ain   recast seg enta    ve ent . The 
 r babi ity  f fai ure used t  sc re the risks in the SMF has 
 n y used c nditi n grade and age t  deter ine  ean 
ti e t  fai ure and d es n t take int  acc unt the 
c nstructi n  eth d.  

    

4.6 Post-investment benefits 

The proposed solutions will improve the overall Condition Grade portfolio, improve the implied 
asset life (a change from portfolio average age 49 to 47.5 years) and enhance site level 
resilience for the asset group. In terms of other benefits, we have assumed the following 
service impacts in our Decision Making Framework assessment for the treatment works 
included in this submission:  
 

• Avoidance or reduction in the probability of Discharge Permit Compliance failure 

(numeric or descriptive where applicable). 

• Avoidance or reduction in the probability of pollution incidents occurring. 

For condition grading and improved asset lives, we propose to express the measured impact 
of any proposed investment as the change in condition grade according to the GMEAVs of the 
sites in each condition grade. This is expressed as a percentage of the total asset group 
GMEAV rather than absolute £m values as this removes any dependence on inflation factors. 
We consider that this provides an appropriate scaling of benefit for the asset stock (as opposed 
to changes to asset count or age distribution for the condition grade, neither of which act as 
proxies for site size). 
 
This submission is claiming an additional £25.61 million (22/23) to complete capital renewal 
interventions for a cohort of trickle filters (details on the claim build-up in 4. Best Option for 
Customers and 5. Robust and Efficient Costs). 
 
Here we assess the proportionate change to the overall condition profile of the trickle filters 
asset group as a result of the proposed in-AMP8 interventions. Figure 22 shows the asset 
group’s condition profile before and after the proposed investment of this asset health cost 
change reopener claim. The assessment is valid for the current known condition grade profile 
and does not include for any predicted deterioration across the AMPs remaining years.  
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Figure 22: Impact on condition grade profile of proposed cost change investment in trickle filters 

 

The percentage by GMEAV of assets at condition grade 5 is already low at less than 5%. 
However, in summary the proposed investment achieves an increase of 3.1% by GMEAV of 
trickle filters at condition grades 1 or 2, and a corresponding 3.1% reduction in trickle filters of 
condition grade 4 or 5. This result assumes that the replacement of a condition grade 4 or 5 
asset returns it to a condition grade 1, whereas a Major Refurbishment of an asset only partially 
lowers its condition grade (in this submission, e.g.  condition grade 4 returned to 2 
with a refurbishment). This change closely aligns to the proposed investment of £25.61 million 
which represents 3.1% of the GMEAV trickle filter asset group valuation.  
 
Note that the above statement does not consider the current planned AMP8 Base forecast 
investment described in Table 6 (£6.95 million at 22/23 prices). The combined effect of the 
AMP8 Base programme plus the additional investment highlighted in this case is not assessed 
as the AMP8 sites, and therefore condition scores, are not explicitly prescribed – we are 
operating in this way to allow Base investment flexibility and choice as part of a risk-based 
approach.  
 
The interventions outlined in this submission, as well as the existing forecast Base programme 
interventions, would begin to move the condition profile of the trickle filter asset base in an 
improved direction. The potential actualised additional spend of £25.61 million plus £6.95 
million in existing Base funds represent the first step needed as part of a much larger 
investment programme over multiple future AMPs to start resolving the overall poor condition 
of our trickle filter asset base. 
 

4.7 Scale, timing and phasing of the preferred solutions 

The preferred solutions will be delivered as a phased programme of capital interventions 
during AMP8 Years 3, 4 and 5, subject to approval through the PR24 cost change process. 
This timing allows for appropriate prioritisation, detailed planning and efficient delivery while 
managing operational and delivery risks. 
 
Further detail on delivery milestones, phasing and confidence in deliverability is set out in 6. 
Customer Protection and 7. Investment Delivery Plan sections of this submission. 
 

4.8 Customer engagement 

In line with Ofwat’s expectation that companies meaningfully involve customers in decisions 
that have a material impact on bills, Yorkshire Water undertook a focused programme of 
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research to understand customers’ views on the proposed Asset Health Cost Change process. 
Nearly 1,600 customers took part across diverse groups, including financially vulnerable 
customers, customers in vulnerable circumstances, future customers and non‑household 
(NHH) customers. Their input provided a strong evidence base to ensure the investment 
proposed reflects what matters most to them. The full research report is available on our 
website11. 

Customers were clear that investment should prioritise maintaining the safety, reliability and 
quality of essential services. When presented with the condition of assets and the risks 
associated with deterioration, support for upgrading condition grade 5 assets was 
exceptionally strong across all groups. Customers viewed this as essential to preventing 
failures and maintaining environmental compliance. Levels of support from customers 
included: 

• 86% Household sample 

• 86% Future bill payer sample 

• 93% Non‑financially vulnerable 

• 73% Financially vulnerable 

• 85% Customers in vulnerable circumstances 

• 87% Non‑vulnerable circumstances 

During testing, customers were shown that the Asset Health Cost Change would introduce a 
£5 annual bill impact (this bill impact was conducted and based on a much larger scenario that 
included investment in all of the Ofwat non-infrastructure priority assets). Around half of 
household customers and most NHH customers felt this increase would be manageable, with 
many believing it offered good value given the risks of doing nothing. Where concerns were 
raised, these were largely linked to the broader cost‑of‑living context rather than the principle 
of investment itself. 

Financially vulnerable customers and future customers expressed more caution. They were 
less likely to say the increase would be easy to afford and more likely to question value for 
money. This reinforced the need for clear communication and accessible support so that the 
proposal remains fair for those who may find it hardest to pay. 

These findings were examined with the Yorkshire Forum for Water Customers (“the Forum”). 
While recognising strong support among those who participated in the research, the Forum 
noted that customers more broadly may not welcome additional bill increases during AMP8, 
given the significant rises applied at the start of the period. Any further increase would likely 
be perceived as unexpected and could lead to negative sentiment. 

As the company considered the full weight of the evidence - strong support for preventing 
failures, the importance of drinking water resilience, but also heightened affordability concerns 
across financially vulnerable and future customers - it became clear that a careful balance was 
needed. Customers supported improvements across all poor‑condition assets tested, yet 
keeping bills low consistently emerged as their number one priority, particularly in the current 
cost‑of‑living environment. 

Reflecting this, the business has focused the programme on boreholes and trickle filters. This 
choice reflects a balancing of these priorities with a wider set of business considerations, 
respecting customers’ clear message on affordability. It also recognises NHH customers’ 
preference for stability and predictability in costs.  

 
11 Asset Health Cost Adjustment Claim: Research Report January 2026 

https://www.yorkshirewater.com/media/ryanltyr/yorkshire-water-asset-health-cost-adjustment-claim-report-fv.pdf
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Overall, the evidence shows that customers support investment where the link between risk 
reduction, outcomes and affordability is transparent. The assets not taken forward in this 
submission remain important, and Yorkshire Water will continue to explore them through 
further research and testing as part of preparations for any subsequent asset health 
submissions and PR29. 
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5. Robust and Efficient Costs 

It is essential that any additional allowances provided are reflective of actual delivery costs 
and an efficient use of customers’ money, as well as not overlapping with any allowances from 
other areas so that we are not funded twice to do the same work. In this section we will 
demonstrate how this business case meets Ofwat’s core evidential requirements: 
 

- Evidence of costing methodology 

- Efficient costs for options and proposed solution 

- Cost breakdowns for individual schemes 

- Evidence of historical actual costs and undertaking of cost benchmarking 

5.1 Cost estimation methodology 

The cost estimation methodology of this claim has used our robust internal suite of unit cost 
models, collectively managed through our Unit Cost Database (UCD). This is consistent with 
our PR24 plan and for our in-AMP business-as-usual programme and project cost estimation 
purposes, and the approach has been externally audited.   
 
These models have been rigorously developed from the continual capture of actual outturn 
cost data from delivered capital projects. The captured historical cost data is reviewed, 
challenged and quality assured by a dedicated trained cost modelling team in conjunction with 
our internal finance function to make sure that the correct, proportionate expenditure is settled 
against each asset. The outturn costs are price base adjusted and used as the input into 
specific cost curves for physical assets and capital activities across our asset base. Yorkshire 
Water’s UCD currently consists of over 32,000 live datapoints, resulting in 907 models, which 
provide us with the ability to quantify capital schemes down to various levels of asset 
granularity (e.g. process or equipment). The number of datapoints and models available within 
the UCD is actually much greater than this, our modelling philosophy tries to use as much 
recent data as possible and time-expires old data, with exceptions being made where 
particular models lack statistically significant quantities of data or where the extremes of the 
asset are delivered infrequently (e.g. very large assets). The UCD therefore represents the 
most reasonably recent view of current market and delivery circumstances. 
    
Our unit cost modelling follows a top-down, parametric technique that uses outturn costs from 
historic schemes to inform the costs of future schemes. Outturn cost data is attributed to 
specific models based on cost drivers or binaries and then modelled against a determinant 
‘size’ metric,  which builds a unit cost relationship that can be used to estimate future costs, 
e.g. the cost for a kiosk, with or without a concrete base and/or of a given material, is regressed 
against the plan area size of the kiosk. 
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Figure 23: example of Yorkshire Water UCD cost model 

The model line of best fit represents the all-inclusive average cost of delivery of an asset or 
capital activity for any given ‘size’ metric, based on the coverage of the data points within the 
model. The datapoints within each model include both the ‘direct’ construction costs (labour, 
plant, materials) and the ancillary ‘indirect’ scheme costs (prelims, contractor overheads), as 
well as materialised risk.    
 
We then produce the total capital intervention cost to Yorkshire Water by applying our Oncosts 
model. This accounts for all additional capital delivery costs expended by Yorkshire Water, not 
attributed to the delivery partner. Currently this equates to a programme-level average . 
This has been modelled based on historical financially complete schemes where all monies 
are settled and reported.  
 

5.2 Treatment of risk, uncertainty and optimism bias 

Our UCD cost models represent the true materialised cost of delivery, including for realised 
risk, and are therefore only allowing for the costs likely to occur. The models guard against 
optimism bias and uncertainty. They therefore denote the average cost to deliver specific 
assets or activities without the need to build in any overestimates through additional risk or 
contingency costs. By including and continuously updating models with multiple datapoints, 
we inherently capture variances in scheme risk, uncertainty and complexity within the models 
and do not need to account for them separately in the cost estimation process. The top-down 
models represent an efficient, realistic ‘typical’ cost based on all circumstances encountered 
previously. 
 
In the application of the cost models, peer reviews and cost challenges are completed within 
the specialist costing team to make sure that: a) the correct cost models have been selected 
against the described design, b) cost models are applied consistently between sites and 
options (unless deemed appropriate to deviate), and c) the output costs are rational compared 
to historic examples. 
 
Risk and uncertainty with the proposed costs is also mitigated through external benchmarking 
(see below 5.3 Benchmarking against external data). 
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5.3 Benchmarking against external data 

We have based this submission on our known efficient cost of delivery having used our internal 
cost models, consistent with the application used within our PR24 submission. Our unit cost 
models represent what has and can be realistically delivered under our specific company 
settings and frameworks. 
 
In line with the cost estimation methodology, we have benchmarked these costs against three 
external, independent sources: 
 

1. Tier 1 capital delivery partner 
2. Strategic Planning Partner – Stantec 
3. Water Research Council (WRc) – TR61 cost model database 

Our Tier 1 delivery partner and Strategic Planning Partner Stantec were provided with the 
design scope asset list (SIC) and associated drawings for the preferred interventions and 
produced an output capital cost estimate at concept accuracy (e.g. Stantec output = AACE 
Class 4 estimate +50% / -30%). The cost estimates constitute the direct work costs and applied 
indirect uplifts to ensure consistency in inclusion. 
  
TR61 is a similar parametric modelling approach to our UCD, except it includes industry-wide 
cost data. It was deployed by our internal costing team, selecting defined cost models to 
ensure appropriate cost coverage for the outlined scope of works. We have only used TR61 
to benchmark replacement interventions as it does not include specific asset refurbishment 
cost curves; TR61 only includes unmodelled specific datapoints for refurbishment works, 
where it was difficult to select appropriate datapoints for comparison due to the limited detail 
in TR61 on the scope and extent of the refurbishment.   
 
Yorkshire Water oncosts (at ) are uniformly applied to all external cost estimates to align 
comparisons with the submission values and each other.  
 

Table 14: Trickle filter cost benchmarking (22/23 price base) 

 
 

 

 

 

 

 
 

*TR61 only for replacement solutions 
**Stantec cost for South Elmsall not consistent as is based on filters replacement, not replace with ASP 
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The Yorkshire Water UCD cost of £25.61 million (22/23) is used for this submission 
(Table 14). This represents an efficient and robust estimate of the cost of delivery based on 
what we have delivered historically. The values from other sources, compared to our Yorkshire 
Water cost models, are highly variable between each site, thus not giving any increased 
confidence in using them for a triangulated submission value (red = greater than Yorkshire 
Water UCD, orange = less than), whereby the external benchmark costs are, generally, less 
than the Yorkshire Water UCD estimate for the larger, greater value sites, with the opposing 
position being true for the smaller, lower value sites. Therefore, we intend to reinforce the use 
of our company UCD to build up the submission costs, as done through numerous price 
reviews, and use the other cost sources to highlight the range.   
 

Figure 24: Total submission cost unit rate per trickle filter surface area 

 
 

The graph above (Figure 24) shows the relative variance between the submission Yorkshire 
Water benchmark total cost and the other original cost sources – represented by cost per unit 
surface area for the trickle filter capital interventions proposed as a whole. This illustrates a 
typical distribution of strategic cost estimates, whereby the variances can be explained by 
things such as differences in costing methodology, levels of uncertainty and approaches to risk 
inclusion.  
 
We have sense-checked the unit rate for trickle filter intervention against a recently completed 
datapoint. Two new 255m2 trickle filters were constructed at Leven STW as part of a 2018/19 
Enhancement Ammonia scheme – the outturn allocated direct and indirect cost total for the 
two filters was £1.89 million (22/23 prices). Compared to the Leven STW filter replacements, 
it is evident that the Stantec unit rate is significantly lower than a typical delivered cost, 
equating to -53% less than the example AMP6 delivered cost per filter area. Using Leven STW 
as a yardstick indicates that the Yorkshire Water cost model estimate is within an appropriate 
range of realistic cost, with the Delivery Partner and TR61 unit rates 34–40% lower than the 
Leven STW example respectively, whilst a triangulated average of all four cost estimate 
sources is 32% lower than the Leven STW. 
 
The variance between each source’s cost estimates is significant at times at a programme or 
site level, however this can often be the case at the notional detail of design stage. With only 
concept definition of each intervention, the uncertainty bounds around cost estimates will be 
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greater; for example, AACE Class 4 cost estimates for early-stage concept designs have an 
expected range of accuracy of +50% / -30%. The granularity of the scope information was 
established to suit the Yorkshire Water cost models, which may not entirely align with the other 
sources’ cost breakdown structures and therefore introducing uncertainty in direct comparison 
of their cost estimates. However, in using the Yorkshire Water outturn cost models for this 
submission, we believe this uncertainty is somewhat minimised as the cost models represent 
an average top-down model which captures all realised costs and risks for a typical 
construction. 
 
Figure 25 below shows this early design accuracy range around the total submission cost 
estimate from each cost benchmarking source. Excluding the Stantec cost based on the 
aforementioned assessment against an AMP6 datapoint, it is clear that our Yorkshire Water 
cost estimate is largely within +50% of the upper accuracy bounds of the Delivery Partner and 
TR61 estimates (using the AACE Class 5 early-stage accuracy band +50% / 30%). This 
illustrates that our Yorkshire Water UCD cost estimates are within expected accuracy bands 
for this level of notional design and not an outlier relative to the other benchmarks. Use of our 
Yorkshire Water cost models also mitigates us from any potential scope uncertainties and 
increases arising after this submission’s notional design, as the cost models include for all 
materialised direct and ancillary scope from previous, similar asset constructions – whereas, 
for example, the Stantec and Delivery Partner cost estimates are provided with a list of caveats 
and exclusions that only represent upward cost risk.  
 

Figure 25: Trickle filter submission total costs from different cost estimation sources (including AACE Class 4 
accuracy range +50% / -30%) 

 

Whilst the Yorkshire Water UCD submission cost shows higher than the other benchmark cost 
estimation sources, the UCD datapoints allow for all activities and costs that have materialised 
historically when delivering an asset and are therefore an average representation of the cost 
of delivery in its totality; whereas the Stantec and delivery partner costs are high-level concept 
estimates which include notable exclusions. These cost exclusions mean that their submission 
costs most likely have an upward cost pressure, inferring the true cost of delivery is closer to 
the higher UCD cost estimate, which is more inclusive of all potential costs. Table 15 sets out 
selected known items of varying completeness within the benchmark costs, reinforcing where 
delivery items and their cost are represented in the Yorkshire Water UCD cost but not the other 
cost benchmarks. 
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Table 15: Delivery cost exclusions for each cost estimation source 

Delivery Item 

Included/Excluded in Cost Estimation 

YW 
UCD 

Stantec 
Deliver

y 
Partner 

TR61 

Dec   issi ning and de   iti n  f existing trick e 
fi ters 

Y Y Y N 

P wer su   y  r visi n  r u grade Y N N Y 
Pr visi n  f new M    r syste s integrati n Y N N Y 
Dis  sa   f c nta inated excavated  ateria  Y N N N 

Diversi n  f any existing services Y N N N 
Pi ing  r structura  reinf rce ent Y N N Y 

 

We have strong confidence in the UCD cost models used in this trickle filters submission. In 
reviewing our submission cost breakdown, nine cost models determine 94% of all the 
submission delivery cost. Table 16 shows the most used and significant cost models in 
determining the submission Yorkshire Water UCD cost. These cost models contain numerous 
and a wide date range of datapoints, which gives confidence that they are representative of 
the typical cost required in delivering a particular asset. Whilst cost model ZY1903 might 
appear like a contradiction to this statement with only three datapoints, we have reviewed this 
model against its previous iteration, which had six datapoints, where the difference in model 
form is not materially significant. 
 

Table 16: Yorkshire Water UCD cost models most utilised in cost build-up 

Model 
Reference 

Model Description % total 
submission 
cost 

Nr of 
datapoints 
in model 

Datapoints 
date range 

ZY6541 
STW/FLT/Tank: Bi   gica  Fi ter civi s f r 
s ag/ inera   edia -  edia de th < 
2.4  -  New/re  ace   area  2  

28.3 7* 
2012/13 – 
2018/19* 

ZY6050 
STW/A R Tank -   ncrete - Activated 
S udge/M ving Bed Bi fi   React r 
 MBBR  - New/additi na   V  u e  3  

19.8 11 
2012/13 - 
2019/20 

ZY1055 

 OM/G N De   iti n - 
cha bers/tanks/fi ters inc. backfi   and 
enab ing w rks -  re-de   iti n v  u e 
  3  

12.4 11 
2012/13 – 
2019/20 

ZY6920 
STW/S T Tank -   ncrete Sett e ent - 
new/re  ace - interna   r cess area 
  2  

10.8 16 
2016/17 – 
2020/21 

ZY1903 
 OM/FLT/Media S ag - New  edia f r 
New Assets  civi   - v  u e   3  

7.3 3 
2005/06 – 
2012/13 

ZY6065 
STW/A R Activated S udge P ant - M&  - 
new/additi na  -  eak airf  w   3/hr  

6.7 5 
2012/13 – 
2018/19 

ZY6923 
STW/S T Tank - c ncrete sett e ent 
tank/trick e fi ter - refurbish ent - tank 
 r cess area   2  

4.6 6 
2002/03 – 
2018-19 
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ZY6900 
STW/S T Ha f bridge scra er - circu ar 
tank - new/re  ace - t ta  tank  r cess 
area   2  

3.1 18 
2016/17 – 
2020/21 

ZY6420 
STW/FLT/Fi ter - Perc  ating fi ter 
distribut rs, centre c  u ns and ar s - 
New/Re  ace  area  2  

1.2 13 
2012/13 – 
2018/19 

*including AMP6 Leven STW datapoint 

The majority of the cost difference between the Yorkshire Water UCD estimate and the other 
benchmarks is on the  ASP intervention. There is a high degree of 
confidence in the models used to derive the costs for this site given their comprehensive 
quantity and temporal range of data (ZY6050, ZY1055, ZY6920, ZY6065, ZY6900 from Table 
16). In addition, the comprehensive inclusion of delivery costs within our UCD cost models 
(Table 15) is further certainty in the cost estimate for  and protects us by 
allowing for all cost eventualities in delivery.  
 

5.4 Cost breakdown by scheme 

The cost by site for the proposed trickle filters programme can be found in Table 14. The 
details of each site’s asset interventions can be found in APPENDIX C: Solution details and 
benchmarking scope – this is the scope information which was provided to all parties for cost 
estimation and forms the basis for all provided costs. This includes two types of data:  
 

1. Solution Information for Costing sheet (SIC) - this document is an itemised delivery 
scope, with a list of assets and/or activities and metrics or descriptions defining their 
size.  

2. Notional site layouts of the preferred and alternative solution options, outlining the 
relevant location of assets on site and the changes proposed as part of the asset 
intervention. 

The individual cost breakdowns for each of the proposed options, which is based on the SIC 
scope and notional site drawings listed above, can be found in APPENDIX D: Solution cost 
breakdowns. 

 

5.5 Separation of Base and additional allowance costs 

The solutions proposed in this submission are discrete from activities funded through Base 
allowances and relate solely to addressing specific asset health risks that cannot be efficiently 
managed within existing Base expenditure. Base allowances continue to fund routine 
maintenance, operational activities and reactive interventions necessary to sustain day‑to‑day 
serviceability. In contrast, the interventions included in this submission address underlying 
asset deterioration and structural condition issues that require targeted, proactive capital 
investment to halt declining asset health. 
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6. Customer Protection 

This section details the customer protection to be implemented to ensure that customers 
receive the benefits that were funded for and be protected from non-delivery. Here we will 
explicitly detail what protection is provided in line with Ofwat’s core evidential requirements: 
 

- A proposed price control deliverable for this priority asset class. 

- The PCD should cover all aspects of the requested investment. 

- PCD design should follow the guidance set out in the PR24 methodology and final 

determination. 

6.1 Proposed price control deliverables (PCDs)  

As described in section 3. Determining What Base Buys, customers will be protected by 
PCDs that cover the specific investments that make up our requested uplift, plus additional 
activity up to our calculated implicit allowance. 
 
We demonstrate in section 3. Determining What Base Buys that we plan to spend more on 
trickle filters within our existing Base allowance than what could be deemed implicit. We are 
not including this additional value in our cost change claim and therefore we do not propose 
that it should be part of the PCD. In our view customers are better protected if this allowance 
retains an element of flexibility. 
 

Table 15: Summary of Trickle Filter Costs subject to PCD 

Asset 
Group 

 

 Total 
Proposed 
Spend on 

Asset 
Group 

Requested 
Uplift 

Forecast 
AMP8 
Capital 

Maintenance 
spend 

AMP 8 
Implicit 

Allowance 
(triangulated) 

 Total 
Scope of 

PCD 
(uplift + 
implicit) 

 Additional 
Planned 
Base not 
part  of 

PCD 
Trickle 
Filters 

£m 32.56 25.61 6.95 3.95  29.56  3.00 

 
Trickle Filters PCD 
 

When considering an appropriate PCD for trickle filters we looked at various metrics to develop 
a unit rate for a PCD. We considered creating separate unit rates for replacement and 
refurbishment and using a unit rate per filter or per m2 of area. However, we found that there 
was a large variability in cost per unit across the sites relative to the average, so a ‘unit rate’ 
approach would fail to protect customers or companies depending on whether the individual 
site was below or above the average rate. 
 
The below table shows some of the analysis undertaken to consider a potential unit rate for 
replacement. We do not include  in this analysis as the one site with a 
refurbishment solution. 
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Table 16: Trickle filters replacement unit rate analysis 

  

We therefore consider that the most appropriate PCD is a site-specific PCD where non delivery 
of a site returns the full amount to customers. We do not consider that a ‘partial’ delivery of 
each site is a likely scenario. Table 19 below sets out the proposed costs associated with each 
site. 
 
PCD for Implicit Allowance 
 
The nature of our capital investment programme in wastewater is reactive and subject to 
ongoing optimisation/prioritisation such that we cannot fully identify specific sites and assets 
at this stage. However, our analysis as set out in 3.1 Overview of AMP8 capital maintenance 
plan for the asset class, is that we expect to spend significantly above the implicit allowance.  
 
Given that we do not have a full list of named sites, solution types or cost metrics for the AMP8 
Base, we do not consider it appropriate for the PCD to lock the company into specific outputs. 
We propose therefore that for the £3.95 million implicit allowance, the PCD is linked to the 
spend against the asset group (Capex Refurbishment or Replacement of Trickle Filters). This 
protects customers from existing implicit Base from being used to invest in the new spend but 
allows the additional customer benefit of flexibility of our programme (within this asset group) 
to be prioritised for maximum in-AMP benefit.  
 
We are committing to deliver these interventions by 31/03/2030 so we propose this is an end-
of-period non-delivery PCD. We are not proposing any time-incentive / late delivery PCDs for 
this activity. 
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Summary 
 

Table 19: Proposed PCD for trickle filters cost change 

Definition: Refurb Major civils refurbishment to extend life for the assets set out in Table 9. 

Definition: Replace 
Full asset replacement of the assets set out in Table 9 for each site with the 
lowest whole-life cost alternative solution within the allowance maintaining the 
capacity of the existing site. 

Definition: 
Expenditure 

Refurbishment or Replacement Capital Maintenance expenditure under the 
definition of the Trickle Filters asset group in Ofwat’s Asset Health 
Methodology. 

        

 

 

6.2 Interaction with existing PR24 PCs and PCDs 

There is no interaction with our existing Performance Commitments as this investment is 
proactive intervention prior to service impact and will be treated as a standalone Price Control 
Deliverable. 
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7. Investment Delivery Plan 

This section provides evidence of a robust delivery plan to ensure that we successfully deliver 
the required investment. Here we will demonstrate how this business case meets Ofwat’s core 
evidential requirements: 
 

- Evidence of design and delivery risks 

- Evidence of engagement with relevant stakeholders 

- Evidence of agreement of plans with stakeholders 

- Evidence of engagement with supply chain 

- Outline delivery schedule 

- Proposal of a proportionate financial incentive 

7.1 Delivery governance and management approach 

Cost control and approval of the expenditure will be managed through our existing nine-step 
process (Figure 26), depending on the expenditure value being approved. This governance 
process will also be used for approval of cost changes through the asset life cycle at 
commercial hold points, whereby approval levels may change if the cost difference triggers the 
next level of authorisation. 
 

Figure 26: Yorkshire Water’s 9-step approval process 

 
 

A simple process diagram below (Figure 27), illustrating our decision tree for capital delivery 
approvals, demonstrates how the correct levels of authorisation are assigned through our 
systems, with equivalent process charts existing for any in-flight changes to cost. The 
cascading design of the levels of authorisation ensures that appropriate and comprehensive 
scrutiny of delivery costs and risks is completed, with the multiple stages of authorisation 
providing a clear and strong route for approval or escalation.  
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Figure 27: Decision tree for capital delivery approvals

 

The project lifecycle will be managed through our existing corporate promotion gateways which 
provide strategic, technical and commercial governance. The end-to-end gated process is in 
line with best practice set out by the Association for Project Management (APM) and is our 
overarching process that governs capital projects. The nine gateways and a brief process step 
description are shown below in Figure 28.  
 

Figure 28: End-to-end gated capital delivery process
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To facilitate approval at each gateway, we have defined an accompanying technical assurance 
process consisting of key meetings that occur with a clearly defined purpose and clear 
responsibilities. Every project within the capital programme is assigned a Project Manager who 
is responsible for the delivery of the project, working as part of the Collaborative Project Team 
(CPT). The CPT is made up of core members including the Yorkshire Water Project Manager, 
Project Sponsor, Engineering Representative and Capital Partner Lead and Strategic Planning 
Partner/Principal Designer (if applicable). The CPT call on additional internal and external 
subject matter experts as necessary throughout the project lifecycle (e.g. commercial, 
operations, technical and planning experts). The CPT are responsible for managing the project 
through the gated end-to-end delivery process following each of the key meetings referenced 
below in Figure 29. 
 

Figure 29: Key Meeting process for capital projects 

 

 
7.2 Design and construction delivery strategy 

Yorkshire Water has framework contracts for the design and build of capital schemes, procured 
through best-in-class, capability and commercial competition. These take the form of three 
primary frameworks: 
 

• AMP8 Non Infra Complex 

• AMP8 Non Infra Minor 

• AMP8 Infrastructure 

The expenditure requested in this submission will be delivered through the AMP8 Non Infra 
Complex framework which consists of seven appointed Capital Delivery Partners, as follows: 
 

Barhale Galliford 
Try 

Glanua Kier Mott MacDonald 
Bentley 

Tilbury 
Douglas 

Ward & 
Burke 
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The Non Infrastructure frameworks are five-year framework appointments, with the option to 
extend a further five years, commencing in March 2025, giving confidence in both competitive 
appointment and continuity of delivery. The frameworks include the option to either directly 
award, or run mini competitions for the allocation of work, and we have a commercial tool to 
assess this for each project.  
 
We also have an awarded framework agreement with Stantec to be our Strategic Planning 
Partner (SPP). Their role is to work collaboratively with Yorkshire Water’s Engineering, Asset 
Management and Capital Delivery teams to develop solutions across various stages of our 
project and programme lifecycles. They offer additional design capacity which could be utilised 
for this submission’s delivery, especially for highly complex or high-risk schemes.  
 
Procedures referenced in 7.1 Delivery governance and management approach ensure 
continual engagement between asset management staff, operational staff and delivery 
partners to ensure the timely and safe delivery of the projects. Continuous delivery of service 
to our customers is also ensured, as well as making sure the environment is not impacted. 
 

7.3 Delivery programme and key milestones 

We have produced a delivery Gantt Chart for each of the proposed sites, to show the 
sequencing of the trickle filter interventions and key delivery milestones through the different 
phases of the delivery process: Definition (Investigation and Outline Design), Tender, Detailed 
Design, Construction, Completion. The delivery programmes are submitted in APPENDIX E: 
Delivery timelines. 
 
The overall delivery period for each intervention falls entirely within AMP8 Years 3-5. This gives 
confidence of delivery within the AMP8 period (by 31/03/2030). Although, working backwards 
from the end-of-AMP completion date, the specific milestone dates may alter following 
completion of the preceding phase of delivery, for example, Investigation and Design may start 
sooner than initially programmed. 
 
The individual site delivery programmes align with our committed delivery completion date of 
31/03/2030 proposed in section 6.1 Proposed price control deliverables (PCDs). 
 

7.4 Delivery risks and mitigation measures 

No asset group specific supply chain or overarching delivery risks have been identified at this 
stage. We expect, as per usual process, that project risks will be considered, monitored and 
managed through the regular CPT meetings, as well as other business-as-usual risk 
management processes (e.g. monthly at Senior Leader level and weekly at a Project 
Manager/Sponsor level). Such risks can often be site- and project-specific, however some 
initial programme and construction delivery risks have been identified in consultation with our 
capital delivery function and framework partner, as follows: 
 

- Potential programme delays due to environmental and planning permit requirements  

- Potential requirement for land purchase and/or rental 

- Any additional temporary site access is not accepted or more complex (e.g. flood 

assessment or land ownership)  

- Poor or variable ground conditions 

- Excavated material not classed as inert and requiring appropriate disposal 

- Maintenance of site compliance risk whilst working on existing operational processes, 

including any mitigative use of temporary treatment - further investigation required to 

assess the opportunity associated with removal of temporary treatment 

- Risk of extended commissioning time due to poor site performance and reuse of 

existing assets, where required 
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- Existing assets, upon which the intervention scope relies, are not suitable to reuse - 

risking scope increase 

- Clogging and fouling in trickle filters, especially during early biofilm development 

- Delayed biolfilm development due to weather conditions and/or influent wetting 

- Complexity in site modifications due to converting site process operation (applicable 

where implementing new processes, e.g.  filters replaced with ASP 

where the site would then be a parallel ASP operation as opposed to series currently).  

We have elected, during the Ofwat cost change reopener decision-making period, to promote 
the proposed investment for investigation and design, ensuring we are proactively identifying 
and mitigating any risks to programme, in readiness for construction activity. Specific delivery 
and cost risks, some of which are mentioned above, will be routinely identified, monitored and 
addressed through our BAU governance and Key Meeting processes outlined in 7.1 Delivery 
governance and management approach. The technical construction and commissioning 
risks will be mitigated by early engagement with an appointed contractor to support with 
buildability, as well as the early initiation of comprehensive ground investigations, intrusive 
surveys and modelling. The other programme risks will be mitigated by early engagement with 
relevant external stakeholders and authorities.  
 

7.5 Stakeholder and consent strategy 

The Environmental Discharge permits for the sites for investment are summarised in Table 20. 
The Environment Agency (EA) expect permits to be met at all times and as such there is no 
requirement to inform them of forthcoming capital works or changes to treatment processes. 
The exceptions to this are schemes where temporary use of storm tanks for delaying influent 
or disconnection of MCERTS monitoring is required. If these are required in delivering a 
replacement or refurbishment intervention, these will have to be requested and approved by 
the EA prior to the work commencing. Where possible on site, outline design will consider 
offline construction of new units and switching over the flows from the existing, mitigating this 
requirement for approval. 
 
We do not anticipate any issues with continuation of treatment standards during construction, 
if there is sufficient headroom within each site’s trickle filter process. If there is insufficient 
headroom, then short-term work will be carried out during periods of low flow; for long-term 
work a mobile Hybrid Submerged Aerated Filter unit (HSAF) would be considered for 
deployment on site.  
 

Table 20: Environmental discharge permits for trickle filter sites 

Site Na e Ph s h r us 
  g/   

BOD 
  g/   

A   nia   g/   

0.3 15 5 
2 25 5 

Descri tive   
0.5 35 15 

Descri tive   
 35 10 

 
Whilst not anticipated at this stage, as per usual process, we will utilise the definition phase of 
our end-to-end project lifecycle (from gateway 2 to 3) to identify any planning permission 
requirements for each intervention and initiate early engagement with the relevant local 
authorities. 
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7.6 AMP8 delivery performance and confidence 

Table 21 below shows the company actual Base expenditure compared to the PR24 Final 
Determination allowed values across all price controls (excluding Retail). This demonstrates 
good progress has been made in Year 1,  

 
 

 This is early evidence that AMP8 investment is on track to be delivered in full by 
the end of the 2025-30 period, with this current delivery being a good indicator of how well our 
delivery framework and supply chain is currently set up.  
 

Table 21: AMP8 Year 1 Base expenditure actuals (£m at 22/23 price base) 
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8. Assurance 

8.1 Overview of assurance approach 

We use a way of working called the three levels of defence. We call this our methodology. It’s 
a process for checking activities and information. We apply this across all work. This 
methodology gives us consistency in our assurance as some of our activities happen across 
several areas and our data can be from several sources. By putting our assurance activities 
into three levels, we make sure that we apply the right amount of assurance, at the right time.  
 
We have appointed AtkinsRéalis as the independent external assurance provider for this Asset 
Health submission.  
 
As per Ofwat’s requirements “PR24 Cost change process - Asset health investment 
assessment guidance”, dated December 2025, our appointed independent assurance 
provider, AtkinsRéalis, will provide Ofwat with an actionable duty of care in relation to the 
quality of the report. This means that the report will be provided to the requisite professional 
standard and that we have conducted sufficient verification and independent assessment. As 
part of this appointment, we can confirm that we have fully investigated with AtkinsRéalis 
whether actual, potential, or perceived conflicts of interest could arise in the event of the 
assurance provider's appointment.  
 

8.2 Independent technical assurance statement 

AtkinsRéalis confirm that they were given free access to relevant staff and information on 
request, including unrestricted access to all systems, files and documents requested. Overall, 
AtkinsRéalis found that the approach taken by the Company is reasonable. AtkinsRéalis note 
that: 
 
We consider the investment proposed to be sound and supported by sufficient and convincing 
evidence.  The stock of worst condition (condition grade 5) trickle filters has increased over 
time and is likely to continue to deteriorate. 
 
During the assurance process we challenged a number of areas including the clarity of the 
benefits and logic behind the site selection, the inclusion of some condition grade 3 assets and 
the details of delivery risk mitigation.  We believe that the Company has addressed these 
concerns effectively.   
 
The areas we have classified as “Amber” issues against the assurance requirements relate to: 
 

• The guidance requires an assessment of current and future risk.  The submission 
focused on asset condition and replacement profiles and does not set out risk in 
a structured way, i.e. in terms of probability multiplied by consequence.   

• The guidance also requires that the proposal is supported by a long-term asset 
class strategy. The Company considers that its submission contains the key 
components of an asset class strategy.  However, we consider that a long-term 
asset class strategy would go beyond the contents of the submission. 

We do not consider this undermines the case for the proposed investment.  
 

8.3 Independent commercial assurance statement 

AtkinsRéalis consider the costs to be reasonable for this stage of project development.  
 
During the assurance process AtkinsRéalis challenged a number of areas including the 
variance from the benchmarks, need for cost breakdowns and clarity of definitions in the PCDs. 
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Yorkshire Water have addressed these concerns effectively. AtkinsRéalis have classed all the 
commercial assurance requirements as ‘Green’. 
 
Cost change tables 
  
AtkinsRéalis confirm that they have assured the cost change tables and are satisfied that they are 
consistent with the guidance. They note that Yorkshire Water’s calculation of the implicit allowance 
in the tables takes account of real price effects and frontier shift whereas the proposed investment 
costs do not. In the absence of specific guidance, AtkinsRéalis do not consider this is 
unreasonable. 
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9. Appendices 

APPENDIX A: Detailed asset information and condition assessments 
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Table A2: Additional details of asset condition 

STW Site Current 
populati
on 
served 

Total nr 
of 
trickle 
filters 

Description of health 
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STW Site Current 
populati
on 
served 

Total nr 
of 
trickle 
filters 

Description of health 
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STW Site Current 
populati
on 
served 

Total nr 
of 
trickle 
filters 

Description of health 
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APPENDIX B: Yorkshire Water’s Asset Condition Assessment Manual (ACAM) and 
Ofwat-Binnies asset health condition methodology 

Below are extracts from Yorkshire Water’s 2012 Asset Condition Assessment Manual and 
the Ofwat-Binnies 2025 asset health condition methodology (for trickle filters). A simple 
comparison of key descriptor terminology for civils structures shows a broad correlation 
between Yorkshire Water’s original condition grading methodology and the revised, more 
detailed methods defined by Ofwat-Binnies. 

 
Condition grade descriptors in Yorkshire Water’s Asset Condition Assessment Manual 

 
 
 

Ofwat-Binnies asset health condition methodology with definitions of each grade
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APPENDIX C: Solution details and benchmarking scope 
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APPENDIX D: Solution cost breakdowns 

 
 

 

 

 
APPENDIX E: Delivery timelines 

 
 

  
 

 
 
 

APPENDIX F: Assurance report 

A supplementary folder containing the Assurance Report is provided titled ‘YKY Trickle 
Filters – Appendix F’. 
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