
 

 
 

 
 

 
24 March 2022 

 

Nigel Sanders 
Director 
 

 

Turner & Townsend Infrastructure Limited 
45 Church Street 
Birmingham 
B3 2RT 
 

 
t: +44 (0)121 262 1100 

e: Nigel.Sanders@turntown.co.uk 
w: www.turnerandtownsend.com 

 

Client Confidential 

Report 
Final 

Average Pumping Head: data quality improvement 

Ofwat 

making the difference 

 



Ofwat 

Average Pumping Head: data quality improvement 

Turner & Townsend   

Client Confidential 

Contents 

Glossary 1 

Executive Summary 2 

1 Introduction 10 

1.1 Background 10 

1.2 How Ofwat uses APH 11 

1.3 Objectives 13 

1.4 Approach 13 

1.5 Current guidelines 14 

2 Maturity of company approaches 15 

3 General findings 16 

3.1 Company understanding of APH 16 

3.2 Practises 16 

3.2.1 How companies use APH 16 

3.2.2 Industry benchmarking 17 

3.2.3 Rate of methodological change 17 

3.2.4 Reporting documentation 17 

3.2.5 Reporting systems 17 

3.2.6 Annual reporting 17 

3.2.7 Accuracy and confidence 18 

3.2.8 Merged regions and/or dislocated company regions 18 

3.2.9 Assurance 19 

3.3 Approaches to the calculation of APH 19 

3.3.1 Calculating the denominator 19 

3.3.2 Calculating the numerator 20 

3.3.3 Use of measured data in the APH calculation 20 

3.3.4 Measurement approaches used by companies 27 

3.3.5 Estimation approaches used by companies 27 

3.3.6 Approach to re-lifted water within a PCA 31 

3.3.7 Approach to water supplied to exports 31 

3.3.8 Approach to water supplied to New Appointment and Variations (NAVs) 31 

3.3.9 Approach to water supplied for Environmental Improvement Schemes 31 

3.4 Pump contributions to APH figures 32 

3.4.1 Raw Water Abstraction 33 

3.4.2 Raw Water Transport 34 

3.4.3 Water Treatment 35 



Ofwat 

Average Pumping Head: data quality improvement 

Turner & Townsend   

Client Confidential 

3.4.4 Treated Water Distribution 36 

3.4.5 Wholesale and Network Plus 37 

3.5 Price control allocations 39 

3.5.1 Understanding of price control area guidelines 40 

3.5.2 Data sources for PCA allocations 42 

3.5.3 Allocation review frequency 43 

4 Limitations with current approaches 44 

5 Examples of industry best practice 45 

6 Areas of concern 46 

7 Themes for improvement 47 

7.1 Requirements to better meet regulatory guidance 47 

7.1.1 Timescales for options 48 

7.2 Opportunities to improve current guidance 48 

7.2.1 Estimated vs measured data 49 

7.3 Metrics that could be used instead of APH 51 

8 Conclusions and recommendations 52 

8.1 Principles for changes 52 

8.2 Assessment of potential changes 52 

8.3 Recommendations 53 

Appendices 55 

Appendix A – Blank assessment framework 56 

Appendix B – Data request 58 

Appendix C – Anonymised maturity matrix 59 

Appendix D – Example set of company graphs for APH contributions 60 

Appendix E – Current average pumping head guidelines 62 

Appendix F – Worked Examples, combining APH for each for PCA 68 

 

Rev Status Originator Approved Date 

01 Draft Richard Foster; Will Higgins; 
Jo Hulance; Jenny Humble; 
Selina Ward 

Nigel Sanders 01 March 2022 

02 Final Richard Foster; Will Higgins; 
Jo Hulance; Jenny Humble; 
Selina Ward 

Nigel Sanders 11 March 2022 

03 Final – post 
dissemination event 

Richard Foster; Will Higgins; 
Jo Hulance; Jenny Humble; 
Selina Ward 

Nigel Sanders 24 March 2022 

 



Ofwat 

Average Pumping Head: data quality improvement 

Turner & Townsend   

Client Confidential 

 

© Turner & Townsend Infrastructure Limited.  This document is expressly provided to and solely for the use of Ofwat on the Average 

Pumping Head: data quality improvement and takes into account their particular instructions and requirements.  It must not be made 

available or copied or otherwise quoted or referred to in whole or in part in any way, including orally, to any other party without our 

express written permission and we accept no liability of whatsoever nature for any use by any other party.  



Ofwat 

Average Pumping Head: data quality improvement 

Turner & Townsend 01 

Client Confidential 

Glossary 

APH Average Pumping Head 

APR Annual Performance Report 

CMA Competition and Markets Authority 

DI Distribution Input 

Flow Amount of water being pumped and gravitated at any given time 

Head Water pressure, expressed as height of a water column 

IT Information Technology 

Lift Head across a pump (delivery pressure less suction pressure) 

NAV New Appointment and Variation 

PC Price Control 

PCA Price Control Area 

PR Price Review  

RAGs Regulatory Accounting Guidelines 

RWA Raw water abstraction 

RWT Raw water transport 

SQL Structured Query Language 

TWD Treated water distribution  

WaSC Water and sewerage company 

WoC Water only company 

WRc Water Research Centre  

WT Water treatment 
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Executive Summary 

Introduction 

Average Pumping Head (APH) is a calculation of the amount of work a company does to pump water 

(volumes and lifts) to meet its operations. Calculating APH requires extensive pressure/lift and flow data 

from across the water price controls and price control area (PCA) sub levels, from abstraction, through raw 

water transport to treatment, and into and throughout the distribution system. The calculation of APH for 

each section of the value chain involves the collection of data from multiple site locations and individual 

asset systems. 

In the past Ofwat has used APH as a key variable in its econometric models for its periodic Price Review 

(PR) process. APH provides an indication of the economic and operational challenges that companies face 

(e.g. topography and network density) to pump water into, within, across and throughout the wholesale 

water price control. Ofwat also recognises the impact that APH has on the running costs of companies and 

potential future cost, service and environmental challenges.  

Ofwat and the Competition and Markets Authority (CMA), as well as the industry, have concerns over the 

consistency and quality of APH data provided by companies to Ofwat. These concerns were a factor in Ofwat 

deciding not to include APH in the models for the 2019 Price Review. Fundamentally though, Ofwat 

considers that APH is conceptually sound as key variable and it is keen to be able to consider APH as an 

option for use in its econometric modelling at PR24 and beyond. 

The Wholesale Water business unit contains the Water Resources and Network Plus price controls which 

themselves contain the more granular PCAs. Ofwat collects information separately for the four PCAs, which 

are: Raw Water Abstraction (RWA), Raw Water Transport (RWT), Water Treatment (WT) and Treated Water 

Distribution (TWD). This delineation is illustrated in Figure ES1. 

Figure ES1 Breakdown of Wholesale Water into Price Controls and Price Control Areas 

 

Accurate data enables the development of robust econometric cost models, which Ofwat uses to determine 

its view of efficient costs at each Price Review. APH data can be used in Ofwat’s econometric models to 

capture differences in energy requirements between companies in England and Wales. Ofwat is therefore 

reliant on accurate, consistent allocations of pumping assets to each of the four PCAs if APH data is to be 

considered for inclusion in the cost models. 

Ofwat wants to ensure that:   

▪ data quality can be sufficiently improved to allow the consideration and opportunity to use APH in 

econometric modelling at PR24 and at subsequent price review periods; and  
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▪ companies recognise the impact that APH has on the running costs of the business and can seek to 

optimise APH to meet future cost, service and environmental challenges.   

Ofwat commissioned Turner & Townsend and WRc to undertake a deep dive study into each WoC’s (water 

only company) and WaSC’s (water and sewerage company) reporting of APH. 

The scope of the study covers: 

▪ the current status, use and future opportunities for APH within the regulatory framework and where 

it can provide useful insights to water companies to meet existing and future challenges;  

▪ quick wins to significantly improve the data quality in the short term; and  

▪ improvements over the longer term towards PR24 submissions and beyond. 

For the purpose of this report we have anonymised companies so that the reader can identify the range of 

approaches but individual companies cannot be identified. 

Key Findings  

The study has found that the contribution of each PCA to the wholesale APH varies. Figure ES2 below 

presents the industry average PCA contributions to wholesale APH, as reported by companies in 2020-21: 

Figure ES2 Industry average PCA contributions to Wholesale APH (2020-21) 

 

On average, the TWD APH (which includes pumping treated water into and throughout distribution 

systems to customers) is by far the largest contributor to wholesale APH out of the four PCAs and 

this should be considered by Ofwat if recommended actions are implemented. 

The study also found: 

▪ Estimated data may be overestimating pumping head but our engagement with the industry and our 

further analysis suggests that requiring all companies to reach 100% measured APH is unlikely to be 

possible or proportionate.  

▪ It may however be possible to reach 90% measured APH for treated water distribution (the largest 

contributing PCA in terms of wholesale and network plus APH), as companies would on average need 

30% of their distribution pump groups to be measured. The most any company would need to be 

measured is 58% of its distribution pump groups. 

Where companies don’t have adequate measured data, then companies should target effort (i.e., 

installing telemetry) on the pump groups that contribute the greatest proportion of APH within 

each PCA.   
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One of the key areas that we have explored with companies is the use of measured data to derive volume and lift values. Most companies 

use a mix of measured and estimated volume and lift values. The proportions of measured to estimated values can vary across the 

PCAs and can even be different for volume and lift within the same PCA as shown in the table below. These variations can be driven by the 

location and quantity of flow or pressure telemetry and the sizes and configurations of pumping assets in place across company value chains. 

This information is presented in Table ES1 below.  

Table ES1 Proportion of sites where APH calculation data is measured or estimated 

 

Water 
Company 

Code 

RW Abstraction RW Transport Treatment Treated Water Distribution Wholesale Water 

Volume Lift Volume Lift Volume Lift Volume Lift 

% of APH 
derived from 
MEASURED 

data 

% of SITES 
with 

MEASURED 
vol &/or lift 

B 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
100% 100% 

E 
Most sites 
measured 

Most sites 
measured 

Most sites 
measured 

Most sites 
measured 

Most sites 
measured 

Most sites 
measured 

Most sites 
measured 

Most sites 
measured 

92% 95% 

F 
All sites 

measured 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

All sites 

estimated 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 
67.32% 

Unable to 
determine 
from the 

information 
provided 

G 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
99.80% 99.80% 

H 
Measured and 

estimated 
sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 
50% 53% 

J 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 
90% 92% 

K 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
Most sites 
estimated 

Most sites 
estimated 

57% 76% 

L 
Most sites 
measured 

Most sites 
estimated 

Most sites 
measured 

Most sites 
estimated 

Most sites 
measured 

Most sites 
estimated 

Most sites 
measured 

Most sites 
estimated 

0.72%1 97% 

All sites measured 90%-99% sites measured 70%-89% sites measured 50%-69% sites measured 30%-49% sites measured 10%-29% sites measured 1%-9% sites measured All sites estimated
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Water 
Company 

Code 

RW Abstraction RW Transport Treatment Treated Water Distribution Wholesale Water 

Volume Lift Volume Lift Volume Lift Volume Lift 

% of APH 

derived from 
MEASURED 

data 

% of SITES 

with 
MEASURED 
vol &/or lift 

M 
All sites 

measured 
Most sites 
measured 

All sites 
measured 

All sites 
measured 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

All sites 
measured 

All sites 
measured 

99% 

Unable to 
determine 
from the 

information 
provided 

N 
Most sites 
measured 

Most sites 
measured 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 
63% 71% 

O 
Most sites 
measured 

Measured and 
estimated 

sites 

Most sites 
measured 

Measured and 
estimated 

sites 

Most sites 
measured 

Measured and 
estimated 

sites 

Most sites 
measured 

Measured and 
estimated 

sites 
58% 97% 

P 
All sites 

measured 

Measured and 

estimated 
sites 

All sites 
measured 

Measured and 

estimated 
sites 

All sites 
measured 

Measured and 

estimated 
sites 

Most sites 
measured 

Measured and 

estimated 
sites 

80% 70% 

Q 
All sites 

measured 
All sites 

estimated 
All sites 

measured 
All sites 

estimated 
All sites 

measured 
All sites 

estimated 

Measured and 
estimated 

sites 

All sites 
estimated 

0% 0% 

R 
All sites 

measured 
All sites 

estimated 
All measured 

All sites 
estimated 

All measured 
All sites 

estimated 
All sites 

measured 
All sites 

estimated 
0% 0% 

V 
Most sites 
measured 

Measured and 
estimated 

sites 

Most sites 
measured 

Measured and 
estimated 

sites 

Most sites 
measured 

Measured and 
estimated 

sites 

Most sites 
measured 

Measured and 
estimated 

sites 
46% 98% 

X 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

estimated 
All sites 

measured 
All sites 

estimated 
All sites 

measured 
All sites 

estimated 
25% 34% 

Z 
All sites 

measured 

Measured and 
estimated 

sites 

All sites 
measured 

Measured and 
estimated 

sites 

All sites 
estimated 

All sites 
estimated 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 
Not stated 75% 

1. Low proportion of measured APH reported by company L due to the estimation of lift used in the numerator.  

Various estimation methods have been used by companies where measured data is not available or where the company considers the 

measured data it has is not suitable. This is summarised in Table ES2 below. The scale of 1 to 8 for volume and lift represents where we 

have graded a company’s estimation method as the most appropriate (1) to the least appropriate (8) estimation methods for each (this is 

described in detail in the main body of the report). 
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Table ES2 Estimation methods used per company 

 

Water 
Company 

Code  

RW Abstraction  RW Transport  Water Treatment  Treated Water Distribution  

Volume  Lift  Volume  Lift  Volume  Lift  Volume  Lift  

B  All Measured All Measured All Measured All Measured All Measured All Measured All Measured All Measured 

E  3 7 3 7 3 7 1 7 

F  All Measured 7 2 7 2 8 2 7 

G  All Measured All Measured All Measured All Measured All Measured All Measured All Measured All Measured 

H  1 & 3 1 1 & 3 4 1 & 3 4 1 & 3 4 

J  All Measured All Measured All Measured All Measured All Measured All Measured Not stated 4 

K  All Measured All Measured All Measured All Measured All Measured All Measured Not stated 3 

L  1 3 1 3 1 3 1 3 

M  All Measured 3 All Measured All Measured 8 8 All Measured All Measured 

N  4 & 6 7 4 & 6 7 4 & 6 7 4 & 6 7 

O  3 2 3 2 3 2 3 2 

P  All Measured 4 All Measured 4 All Measured 4 3 4 

Q  All Measured 6 All Measured 6 All Measured 6 1 6 

R  All Measured 1 All Measured 6 All Measured 6 All Measured 6 

V  1 & 3 3 & 7 1 & 3 3 & 7 1 & 3 3 & 7 1 & 3 3 & 7 

X  All Measured All Measured All Measured 7 All Measured 7 All Measured 7 

Z  All Measured 7 All Measured 7 6 7 3 7 
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Examples of industry best practice 

▪ Two companies (B and G) are reporting APH based entirely on measured volume and lift data. 

▪ Two companies (H and N) used automated data handling and analysis processes extensively in the 

reporting of APH.  

▪ Several companies use pumping route schematics to allocate APH to price control areas.  

▪ Several companies had methodologies that provide detailed description of the reporting steps 

required for APH, over and above the high-level principles of the process or application of Ofwat 

guidelines.  

▪ One company demonstrated a comprehensive use of energy billing data to identify and validate 

pump sites 

▪ There are companies undertaking detailed analysis that we consider to be the most reliable method 

for estimating lift where pressure or borehole water levels are not monitored. 

Example areas of concern 

▪ Two companies (Q and R) use estimated lift data only, as opposed to measured, for all four PCAs. 

Company X uses estimated lift data only for all PCAs except Raw Water Abstraction where it uses all 

measured data. There were also companies that relied on static estimates for components of the 

calculation that had not been updated for a number of years. It is therefore likely that the average 

pumping head reported by these companies is misaligned with current network operating conditions. 

▪ If companies move to using more measured data instead of estimating, it is unlikely they will be 

able to accurately back-cast the measured data. The relationship between measured and estimated 

data may not be consistent over time. 

▪ There is a risk companies may not improve the accuracy and robustness of their data unless they 

are required to or see value in doing so through increased access to industry data through data 

shares. In addition, company data processing improvements e.g., automation may include 

investment in IT system architecture to allow greater data integration, but companies do not always 

see internal value from making such investments.  

Conclusions and Recommendations 

This study has highlighted there is a wide spectrum of maturity across companies in relation to APH 

reporting methods and the availability of suitable live measured data. In part this appears to be driven by 

variance in the location and quantity of flow or pressure telemetry and the sizes and configurations of 

pumping assets in place across company value chains. 

There are a number of potential changes we have identified. Some are “quick wins”, and others are longer 

term and would require action and/or expenditure by companies. Table ES3 below sets out the changes 

with an assessment against each one, based on the four principles of proportionality, actionability, value-

adding and future proofed. 
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Table ES3 Assessment of potential changes 

Potential change Proportionate Actionable Value-add Future-proofed 

Require 100% of APH per PCA to be 

derived from measured data     

Require 90% of APH per PCA to be derived 

from measured data*     

Require 80% of APH per PCA to be derived 

from measured data*     

Set out hierarchy of estimation 

approaches and require companies to 

make progress against them 

    

Develop performance commitment-style 

guidance for APH     

Update guidance to provide clarity and 

worked examples for PCA boundaries     

Update guidance to provide clarity on 

treatment of pumping in relation to NAVs      

Update guidance to provide clarity on 

environmental pumping     

*we note that the assessment could be different for different PCAs 

We consider Ofwat and companies should consider and implement the actions set out below.  

Immediate wins (< 6 months) 

▪ Companies should ensure APR 2021-22 returns follow the existing guidance, noting exceptions or 

amendments highlighted in 'Appendix C – Anonymised Maturity Matrix’. 

▪ Ofwat to scrutinise company APR 2021-22 returns for improvements following this industry review. 

▪ Ofwat to review companies’ approaches to exports and environmental improvement schemes in their 

APR 2021-22 submissions. 

▪ Companies should itemise pump sets by percentage contribution to APH figures in each PCA. (e.g. 

those with greatest size, kW, utilisation, flows). 

Quick wins (< 12 months) 

▪ Ofwat and companies to produce best practice guidance for APR 2022-23 that includes, but is not 

limited to: 

▪ Proportion of sites and PCAs where APH data is measured or estimated; 

▪ Hierarchy of estimation methods employed; 

▪ Treatment, combining and reporting of APH across PCAs; 

▪ Approach to NAVs, transfers, and pumps that lift water through more than one PCA; and 

▪ Improvements to existing guidance. 

▪ Companies should set up a collaborative forum for industry to share ideas and best-practice. 
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Longer term improvements for PR24 and beyond (< 24 months) 

▪ Ofwat to confirm APH approach for PR24 and expectations: 

▪ to derive measured values for a defined percentage of APH. This may be a different proportion for 

each PCA because the proportional contributions pumps make to APH within each PCA is not 

consistent across all PCAs; and 

▪ to move to more accurate estimation techniques for those pump sets where measured data is not 

available – based on the ranked methods in this report.  
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1 Introduction 

1.1 Background 

In the past Ofwat has used APH as a key variable in its econometric models used in its periodic Price Review 

(PR) process. APH provides an indication of the economic and operational challenges that companies face to 

pump water into, within, across and throughout the wholesale water price control e.g., topography and 

network density.  

APH can act as a proxy for energy requirements for cost modelling purposes, but Ofwat as well as the 

industry have concerns (that have grown since APH was first introduced as the key explanatory factor in the 

water power opex model) over the consistency and quality of APH data provided by companies to Ofwat.   

APH was used as a key driver of operating expenditure at PR04, PR09 and PR14 but at PR19 Ofwat used the 

number of water booster pumping stations per 1,000km of water network. The recent move away from APH 

is driven in part by the perceived issues with the accuracy, robustness, and consistency of company APH 

reporting.  

We also note that regulatory developments over recent reviews have to an extent compounded data 

quality/consistency issues and could continue to do so: 

▪ Disaggregation of the value chain has introduced allocation complications for APH. 

▪ The opening up of markets could lead to companies relying on sources not owned by incumbent 

companies, raising questions about how APH would be captured in these circumstances. 

Fundamentally though, Ofwat considers that APH is conceptually sound. It considers the future use of APH 

as an explanatory factor in its econometric models is appropriate from an engineering, operational and 

economic perspective and that APH should be available for consideration for PR24 cost modelling ahead of 

the 2025-2030 period. At PR19 redeterminations, the Competition and Markets Authority (CMA) “considered 

that APH makes sense from an engineering and economic perspective”, however the CMA also raised 

“concerns regarding the quality of the APH data and its statistical significance”1. 

Ofwat recognises that the availability of robust, consistently reported APH data is key to developing robust 

econometric models that make fair, consistent determinations for water companies in England and Wales.  

Therefore, Ofwat wants to ensure that:  

▪ data quality can be sufficiently improved to allow the consideration and opportunity to use APH in 

econometric modelling at PR24 and at subsequent price review periods; and 

▪ companies recognise the impact that APH has on the running costs of the business and can seek to 

optimise APH to meet future cost, service and environmental challenges.  

Ofwat commissioned Turner & Townsend and WRc to undertake a deep dive study into each WoC’s (water 

only company) and WaSC’s (water and sewerage company) reporting of APH in each of the four water price 

control areas: 

▪ Raw Water Abstraction (RWA),  

▪ Raw Water Transport (RWT),  

▪ Water Treatment (WT) and  

 
1 Final report (publishing.service.gov.uk) 

https://assets.publishing.service.gov.uk/media/60702370e90e076f5589bb8f/Final_Report_---_web_version_-_CMA.pdf
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▪ Treated Water Distribution (TWD).  

The scope of the Turner & Townsend and WRc study covers: 

▪ the current status, use and future opportunities for APH within the regulatory framework and where 

it can provide useful insights to water companies to meet existing and future challenges; 

▪ quick wins to significantly improve the data quality in the short term; and 

▪ improvements over the longer term towards PR24 submissions and beyond. 

1.2 How Ofwat uses APH 

At a price review Ofwat needs to determine an efficient level of expenditure for each company. Ofwat’s 

approach to deriving efficient base costs relies upon econometric modelling. This approach allows Ofwat to 

compare expenditure across companies whilst taking account of their different characteristics.  

In its models Ofwat tries to take account of exogenous factors – these are factors that are outside of 

companies’ control and explain why different companies’ expenditures are different. Its approach to cost 

assessment is a fundamental building block in its assessment of business plans and is a key tool for driving 

efficiency in the industry. 

The most obvious explanatory factors are measures of scale. Larger companies are expected to have higher 

absolute expenditure than smaller companies. Ofwat’s models always include measures of scale. The 

appropriate scale variable varies across models and examples include population, billed properties and 

water delivered. There are other factors that do not just measure scale that could impact on companies’ 

expenditures. These include: 

▪ the quality of water that is abstracted (companies with lower quality water sources could result in 

higher expenditure to treat water) 

▪ geography i.e., the location of water compared to the population (companies transporting water 

further distances or over hilly terrain for example could result in higher expenditure)  

▪ population density (very sparsely populated areas and very densely populated areas can bring 

operational challenges that could result in higher expenditure) 
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Figure 1 Stylised Example 

Company 1 Company 2 Company 3 

 

  

 

 Company 1 Company 2 Company 3 

No of properties 6,000 18,000 6,000 

Total cost £1m £2m £1.5m 

Unit cost (£ per prop) £167 £111 £250 

 

In Figure 1 above, Company 1 has the lowest total cost, but it is not necessarily the most efficient 

company. The comparison also needs to take account of the size of each company. 

When the size is taken into account, it is possible to compare unit costs. This shows that company 2 has the 

lowest unit cost. Company 1 and 3 both supply the same number of properties, but company 3 has a higher 

unit cost. This is because the distribution and density of properties is different for company 3. 

To make a fair comparison across the three companies the costs, the scale of the company and also other 

explanatory factors all need to be considered. When Ofwat develops its econometric models, it tries to 

capture a range of explanatory factors to explain as much of the difference between companies as possible. 

Until PR14 Ofwat used APH as an explanatory factor in its econometric modelling. It was used as a measure 

of external factors that would drive energy expenditure, e.g. the topography of a company area and a 

company’s inherited network. This means APH was thought to explain some of the differences in costs, 

particularly energy expenditure, between companies. All other things being equal, if a company reports 

higher average pumping head, the models predict them to have a higher efficient level of expenditure. 

At PR19 Ofwat did not use APH as an explanatory factor as it felt the data was not robust enough to rely 

upon. Instead, it used the number of booster pumping stations as an explanatory factor. Ofwat is keen to 

have APH as an option for use in its modelling going forward. 

As set out in the introduction, Ofwat collects information separately for different elements of the value 

chain, and sets separate price limits for the different price control areas (PCA) within wholesale. As well as 

developing models that produce cost estimates for total wholesale base expenditure, it also develops more 

granular models that cover Water Resources (RWA PCA) and Network Plus (RWT, WT and TWD PCAs). The 

explanatory variables used in each model need to be relevant to the part of the value chain the model 

covers. For example, wholesale APH may be a good explanatory factor for wholesale base expenditure, but 

it would not be a good explanatory factor for water resources expenditure. For a water resources model, the 
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water resources APH would be a better explanatory factor. Therefore, for APH to be considered as a variable 

in the PCA models, it needs to be reported separately for each PCA. 

1.3 Objectives 

In support of Ofwat’s aims, the overall objectives of this study are to: 

▪ assess the current approaches, practises, systems, limitations, maturity, future requirements and 

timescales of each WoC and WaSC to meet the current regulatory guidelines; 

▪ highlight industry best practice, themes for improvement and areas of concern;  

▪ identify opportunities to improve the current regulatory guidelines; and 

▪ deliver an assessment of the current maturity of APH calculations for each company. 

1.4 Approach 

To complete this study, Turner & Townsend with WRc developed a framework to assess company 

compliance with regulatory guidance for water price control areas: RWA, RWT, WT and TWD and by 

calculation variables. Companies then assessed themselves against this framework.  

The framework covered the following:  

1. APH methodology 

2. General approach 

3. Detailed calculations 

4. Data quality 

5. Opportunities to improve reporting 

6. APH improvements 

7. Further comments 

A blank version of the assessment framework has been included in Appendix A. 

After the self-assessments, we then interviewed all 17 WoCs and WaSCs in England and Wales between 14 

December 2021 and 12 January 2022. These interviews were based on companies’ self-assessments and 

sought to clarify and to capture additional detail. The vast majority of companies completed the self-

assessments before our interviews and in all cases, we provided companies the opportunity to review, 

clarify and/or validate the information we captured from the interviews.  

Using the results from the finalised company assessment frameworks we completed a horizontal analysis of 

APH reporting across the industry to identify the findings set out in this report, e.g. the maturity matrix. We 

also requested some additional datasets where available from companies to support our analysis and to 

provide context for our recommendations. This request has been included in Appendix B. 

Finally, we held a dissemination workshop on 15 March 2022 with Ofwat and companies to discuss this 

report, its findings and our recommendations.  

The flow chart in Figure 2 below sets out our broad approach.  
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Figure 2 Project Approach 

 

1.5 Current guidelines  

The Regulatory Accounting Guidelines (RAGs) used as the reference point for this study are as follows:  

▪ RAG 2.08 – Guideline for classification of costs across price controls – February 2021 

▪ RAG 4.09 – Appendix 2 (Water resources further guidance) – February 2021 

▪ RAG 4.10 – Guideline for the table definitions in the annual performance report – November 2021 

 

Review guidelines and identify topics for deep-dive assessments 

Develop framework to assess company compliance and issue it to companies 

Companies use framework to carry out self-assessment 

Hold structured interviews with companies based on self-assessments 

Produce maturity matrix, identify best practice and opportunities to improve 

Produce report and hold dissemination workshop 
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2 Maturity of company approaches 

We identified criteria which together give an indication of a company’s maturity. For each of the criteria we 
have summarised the information companies gave us in their interviews about their approach. The criteria 
we have used are: 

▪ Documentation of methodology 

▪ Frequency of updating methodology 

▪ Assurance 

▪ Ofwat confidence grades 

▪ Proportion of sites or APH using measured data 

▪ Head estimation methods 

▪ Volume estimation methods 

▪ Frequency of APH calculation 

▪ Time taken to complete calculation and report APH 

▪ Level of automation 

▪ Approach to infilling data 

▪ NAVs / Exports  

▪ How companies apportion locations in more than one PCA 

▪ PCA denominator 

▪ Use of APH outputs internally by companies 

▪ Use of APH components internally by companies 

We have presented the summary of our findings as a full maturity matrix in Appendix C.  

For the purpose of this report we have anonymised companies so that the reader can identify the range of 
approaches but individual companies cannot be identified. We have also separately provided each company 

with its own code so they can identify areas where they are already using best practice and those areas 
where they could improve relative to their peers. 

In the next sections of the report we highlight at an industry level the key themes emerging through our 
analysis of the maturity matrix. We also set out limitations, areas of best practice and areas of concern.  
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3 General findings 

In this section of the report, we set out our findings. These provide a view of the current approaches to, and 
practices associated with average pumping head reporting across the water industry in England and Wales. 
These findings are based on: 

▪ outputs of companies’ self-assessments;  

▪ our interviews; and  

▪ requests for additional data.  

 

3.1 Company understanding of APH 

Average pumping head has been discussed widely by the industry via the cost assessment working group. 

Within that group there appears to be a good understanding of the measure, and some support (although 

not unanimous) for improving the quality of reporting. However, our company interviews revealed a lack of 

understanding about how Ofwat might use APH and therefore why it is important that it is reported 

consistently. Some interviewees did not understand why it needed to be reported separately across price 

control areas and felt that it created an unnecessary regulatory burden for no perceived benefit.  

Our interviews focussed on the approaches companies use to derive the values used to calculate APH. These 

interviews tended to be held with operational staff who have the responsibility for producing the APH data. 

It is primarily regulatory staff that are members of the cost assessment working group. This may explain 

the difference in the level of understanding of the role of APH data for Ofwat. We consider there is value in 

setting out clearly how Ofwat intend to use the APH data in a format that can easily be shared with those 

staff that are responsible for producing the data.  

It is important to note that companies appeared to understand the APH reporting requirement, e.g. the 

calculation and the data it requires. It is how Ofwat then uses APH in a Price Review that was less clearly 

understood by the interviewees.  

3.2 Practises 

3.2.1 How companies use APH 

Company-level APH is reported to Ofwat annually and is derived from datasets that include flow and head at 

pumping sites. In our interviews, three companies explicitly told us they currently use company-level APH 

internally – these companies use it in shadow econometric modelling and to forecast power consumption. 

One company told us it had previously used APH internally as part of a study to identify the unit cost of 

transporting water in the network, but it is not used anymore. 

The remaining companies though, stated they only collect and monitor APH to report to Ofwat, but core 

datasets APH draws upon (e.g. flow data) are used internally to inform or monitor efficiency and power 

consumption. 

Most companies recognised APH as a significant driver of expenditure, particularly energy expenditure, but 

can monitor power usage directly and so do not rely on APH. Particularly for those companies which rely 

upon a high proportion of estimated data, they saw limited internal value in monitoring APH data. 

APH at a company level does not tell a company how efficient its pumps are or whether its pumping 

strategy is efficient. However, if consistently measured, it could be used to forecast power consumption and 

could also help companies identify processes that use significant power, which could feed into strategic 

decisions that will need to be made in order to meet challenges such as the drive to net zero.  
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3.2.2 Industry benchmarking 

There is little to no benchmarking nor discussion regarding APH methodologies and best practice between 

companies. Most companies told us they have never benchmarked APH and those that did hold discussions 

with other companies told us these were not recent or were limited.  

The lack of benchmarking and collaboration around APH across the industry appears to be partly down to 

companies being unsure of the benefit. However, the majority of companies we interviewed were positive 

about the potential benefits this study could bring to their approaches to calculating APH in the future.  

3.2.3 Rate of methodological change 

All companies that were able to tell us told us their approaches to calculating APH have not fundamentally 

changed for at least five years, and three for more than 15 years, i.e. their understanding and application of 

the Ofwat APH formula has not changed. Companies told us that most changes have been driven by tweaks 

to Ofwat guidance (e.g. price control area boundaries) and changes to the proportions of estimated vs 

measured data over time, e.g. increased use of telemetry. One company told us it made significant changes 

to its Water Treatment APH calculation in 2019 to correct an issue it identified.  

3.2.4 Reporting documentation  

All companies have some level of methodology document(s) that cover the calculation of APH, but the level 

of detail is variable. Some companies' documentation covers high level principles only e.g. replications of 

Ofwat guidance. Other companies had much more granular, procedure-like, documentation setting out 

specific steps and stages of a process to report APH.  

3.2.5 Reporting systems 

All companies have a number of IT systems that need to be interrogated, either directly or as part of a 

manual process. The use of corporate systems ensures that the files and databases required by each 

company are backed up as part of their Company IT Strategy and the frontline systems covered by disaster 

recovery. However, two companies explicitly stated that some historical sources of data are sited away from 

the corporate systems and as a result the access and security arrangements are unknown. Two companies 

have also explicitly stated that any energy billing data used to inform the calculations is held by a third 

party, so access and security is determined by the particular contract. 

All companies have telemetry systems that collect either flow or pressure data or both from 

instrumentation, either on sites or in the network. This data is communicated back from the field for 

monitoring purposes and data storage. Companies can then use programs to extract the data for reporting 

APH (e.g. SQL queries). Systems architecture does vary between companies, and so does the degree of 

data integration with companies relying on varying degrees of manual interrogation to extract source data. 

Companies with more integration can make use of embedded algorithms to undertake the initial data 

management. For example, calculating daily average flow readings before data is extracted.  

For all companies, APH source data once extracted is processed using Excel spreadsheets with seven 

companies using proprietary software to perform the data extraction and one using a set of SQL (Structured 

Query Language) queries.  

3.2.6 Annual reporting  

Fifteen companies told us they only calculate APH figures on an annual basis for Ofwat. Two told us they 

compile APH figures more regularly, e.g. every six months.  

Reporting APH can involve a range of water company teams and individuals including asset data; water 

production; energy; and strategy & regulation teams. Again, this varies between companies, with larger 

companies generally taking input from more teams for the reporting of APH and having more data 

dependencies.  
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Companies also spend time during the year maintaining source datasets and some noted that significant 

time had been spent historically to establish current reporting approaches (e.g. integrations between 

systems).  

3.2.7 Accuracy and confidence  

All companies were able to offer insight the accuracy and confidence of their APH data. Confidence varies 

between companies and can be influenced by the proportions of measured data used or the degree to which 

automation has been applied. Accuracy also depends upon the verification and calibration of the telemetry 

and equipment used to capture the data. 

Not all companies apply confidence grades to APH. For those that were able to provide an indication of 

confidence using Ofwat’s historic confidence grade criteria, these varied from A2 to C3 but discussion with 

companies suggested there may be differing interpretations and applications of Ofwat’s confidence grade 

criteria. Companies sometimes considered they had greater confidence in particular price control areas over 

others (e.g. due to a greater proportion of measured data). For some companies this could be water 

treatment works process pumping, for others this could be distribution pumping. This study has not 

highlighted an obvious pattern for price control area confidence that applies consistently across companies, 

though later in the report we set out the varying proportions of estimated vs measured data between price 

control areas. It appears to be specific to a company’s circumstance or history.  

With greater instrumentation comes a need for increased meter verification and transducer calibration 

programmes. When asked, interviewees confirmed that meter verification programmes were undertaken 

although not purely for the APH calculation itself. 

Most companies agreed that the measurement of head is more problematic than flow due to the need for 

two correlating pieces of data (suction and delivery) for each timestep which may not be available due to 

the operability, maintenance, and accuracy of instrumentation. 

For nearly all interviews conducted, we met the individuals specifically responsible for compiling the APH 

data at year end. Generally, they had direct access to the databases and systems, supplemented by contact 

with various data owners. However, in a few cases the compiling team are reliant on receiving both 

accurate and complete datasets from other teams. 

Although not explicitly asked within the interview framework, a few companies did provide anecdotal 

commentary concerning infilling of gaps in the pressure or flow data collected from sites. One company said 

they would infill using historic measured data, corroborated by site operators and two said they would 

extrapolate annual averages using the available measured data. One further company stated infilling was 

undertaken but did not elaborate on the method used. 

3.2.8 Merged regions and/or dislocated company regions 

Where company areas of supply are formed of geographically dislocated regions, or are the combination of 

adjacent historic company regions, there is sometimes variation in approaches and systems used between 

those regions. However, based on the responses provided to us by companies, this was not identified as an 

area of concern.  

For one company, it was noted that the individual who reports APH for the whole company has less 

operational knowledge for the company region they are not based in. In this example, there may be some 

variance in the robustness of APH validation checks between company regions e.g. APH performance 

against expectations.  

 



Ofwat 

Average Pumping Head: data quality improvement 

Turner & Townsend 19 

Client Confidential 

3.2.9 Assurance 

Thirteen companies stated that there is both an internal peer review and audit process together with an 

external audit assuring the outcomes of the APH calculation. This was often articulated in the 

methodologies. In three cases the interviewee was uncertain whether an external auditor would review the 

figures and confirmation could not be found in the documentation. It was stated by one company that the 

external audit undertaken would not be at an engineering level but rather a validation of the final figures 

and a sense check of the allocations. 

3.3 Approaches to the calculation of APH 

All companies stated that they use the formula presented in Appendix 1 of RAG-2.08 Guideline for 

classification of costs across the price controls to calculate APH. This formula is clear and straightforward 

and is understood by the individuals tasked with reporting APH. The following figure shows the APH formula 

as presented in RAG-2.08_App A1. For clarity, the numerator and denominator for this formula have been 

highlighted. 

Figure 3 Average Pumping Head formula from RAG-2.08_App A1 

 

3.3.1 Calculating the denominator 

The detailed assessment of the calculation methods provided by companies highlighted some differences in 

the approach to the derivation of the PCA denominator values. 15 companies use the following data as the 

denominator for each PCA:  

▪ Raw water abstraction denominator – Total abstraction for all sites (pump groups) in RWA. 

▪ Raw water transport denominator – Total volume for all systems in RWT. 

▪ Water treatment denominator - Total volume treated for all sites in WT.  

▪ Treated water distribution denominator - Total volume of Distribution input (DI). 

The use of total volumes in this way ensures that both pumped (Vp) and gravitated (Vg) volumes are 

included in the APH calculation. 

One company stated that gravitated volume was not included in its RWA and RWT denominators. Another 

company described its methodology, and it was not clear that gravitated volumes were being consistently 

and wholly included in the denominators in each price control area.  
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During consultation with the steering group one company asked how pumping heads could be aggregated 

across PCAs since the volume denominators are different due to system losses. However, APH should be 

calculated for each PCA (using the formula described in Figure 3), then APH aggregated for Network+ 

(RWT+WT+TWD) and Wholesale (RWA+RWT+WT+TWD), which avoids the need to sum different 

denominators. Appendix F sets out a worked example that demonstrates this.   

3.3.2 Calculating the numerator 

Companies take a variety of approaches to deriving the numerator values. By this we mean the way in 

which a value for volume and lift is obtained for each site. This is driven by the: 

▪ Technology and systems in place to collect, store and manipulate the data needed to calculate 

volume and lift (flow and pressure). This includes the spatial and temporal extent of monitoring, 

how data is queried and extracted and the ability to manipulate large volumes of data. 

▪ Level of focus and therefore investment compared to other reporting metrics. Often there is little 

appetite within companies to improve data availability or calculation. This may be the opinion of 

budget holders and not necessarily the teams responsible for reporting APH. 

▪ Size of company and/or team assigned to APH. 

It was noted during the detailed review of the calculation methodologies that there are differences in the 

temporal granularity of the numerator calculations, primarily driven by the sophistication of the data 

management systems and algorithms in place. Typical calculation periods are 15 min, daily or annually. We 

undertook a comparison of the averaging approach used to calculate the numerator when data across 

multiple time periods is used. We found that the approach taken does not appear to change the numerator 

value derived. 

One company undertakes a manual assessment of 15 min timeseries data to identify a typical period for 

pressure to derive an annual average value of lift. The company told us it uses this manual approach 

because of a lack of suitable data wrangling and management systems. The company considers this 

approach to be practicable due to the comparatively small number of sites requiring assessment. It was not 

possible to assess the accuracy of this approach. 

3.3.3 Use of measured data in the APH calculation 

One of the key areas that we have explored with companies is the use of measured data to derive volumes 

and lift. We specifically asked companies to tell us the proportion of pumping stations where volumes are 

not measured (i.e. where volumes are estimated) as well as the percentage of total APH (or head x flow) 

calculated using pumping stations where flow and head is measured (as opposed to estimated).  

The information collated during the interviews concerning the use of measured and estimated data is 

presented in Tables 1 and 2 below. Table 1 provides a key and Table 2 sets out the information. Most 

companies use a mix of measured and estimated volume and lift values. The proportions can vary across 

the PCAs and can even be different for volume and lift within the same PCA. In order to show the whole 

picture for the water industry, this table presents the extent of measured and estimated approaches for 

volume and lift for each PCA. 

The information presented in this table is as provided by each company in response to the questions stated 

above. There are some instances where overall proportions of sites have been provided, or where 

proportions were provided as “volume and/or lift”. In these cases, the proportions have been allocated 

equally across PCAs/ variables.  

It should be noted that the number of sites is not equal across the PCAs, nor across companies.  
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Each cell in the table has been colour coded according to the proportion of sites that have measured/ 

estimated data available. The key is presented in Table 1 below. 

Table 1 Key for proportion of sites measured or estimated as presented in Table 2 

Colour code % Estimated % Measured 

All sites measured 0% 100% 

Most sites measured 1-10% 99-90% 

Measured and estimated sites 11-30% 89-70% 

Measured and estimated sites 31-50% 69-50% 

Measured and estimated sites 51-70% 49-30% 

Measured and estimated sites 71-90% 29-10% 

Most sites estimated 91-99% 9-1% 

All sites estimated 100% 0% 

 

Whilst collating the information for Table 2 (below) we identified inconsistencies in how some companies 

have categorised estimation approaches and therefore the proportions they have reported to us. 

Specifically, we have identified the following inconsistencies: 

▪ Categorising lift as estimated when ‘live’ suction data is not available, although discharge pressure 

is monitored. Other companies have categorised sites as having measured data where the discharge 

pressure is monitored and static values for suction taken from other sources such as upstream tank 

levels. 

▪ Categorising borehole dip test level data as estimation rather than measurement, presumably 

because this is not collected as frequently as telemetered data. Other companies have classed this 

as measured data. 

An additional column has been added to the table to clarify companies’ interpretation of estimation. 
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Table 2 Proportion of sites where APH calculation data is measured or estimated 

Water 
Company 

Code 

RW Abstraction RW Transport Treatment Treated Water Distribution 
Notes regarding company 

interpretation of estimation 
approaches 

Volume Lift Volume Lift Volume Lift Volume Lift 

B 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
Suction or discharge pressure 
monitoring not stated. 

E 
Most sites 
measured 

Most sites 
measured 

Most sites 
measured 

Most sites 
measured 

Most sites 
measured 

Most sites 
measured 

Most sites 
measured 

Most sites 
measured 

  

F1 
All sites 

measured 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

All sites 
estimated 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Suction and discharge pressure 
measured, or only discharge 
pressure, where relevant 

G 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
Discharge monitoring at all sites, 
suction at most sites 

H 
Measured and 

estimated 
sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Suction measured at all relevant 
sites. Discharge measured at all 
relevant sites except in TWD. 

J 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 
Suction and discharge pressure 
measured where relevant 

K 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

measured 
Most sites 
estimated 

Most sites 
estimated 

Suction and discharge pressure 
measured where relevant 

L 
Most sites 
measured 

Most sites 
estimated 

Most sites 
measured 

Most sites 
estimated 

Most sites 
measured 

Most sites 
estimated 

Most sites 
measured 

Most sites 
estimated 

High percentage of sites with 
estimated lift due to the lack of 
measured suction data, although 
discharge pressure is measured. 

M 
All sites 

measured 
Most sites 
measured 

All sites 
measured 

All sites 
measured 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

All sites 
measured 

All sites 
measured 

RWA suction pressures more likely 
to be a static value and discharge 
measured. Suction and discharge 
pressure monitoring for network 
assets.  

N 
Most sites 
measured 

Most sites 
measured 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Suction or discharge pressure 
monitoring not stated. 
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Water 
Company 

Code 

RW Abstraction RW Transport Treatment Treated Water Distribution 
Notes regarding company 

interpretation of estimation 
approaches 

Volume Lift Volume Lift Volume Lift Volume Lift 

O 
Most sites 
measured 

Measured and 
estimated 

sites 

Most sites 
measured 

Measured and 
estimated 

sites 

Most sites 
measured 

Measured and 
estimated 

sites 

Most sites 
measured 

Measured and 
estimated 

sites 

RWA: contact tank level used for 
suction pressure. Suction and 
discharge pressures monitored at 
all network assets. Friction losses 

explicitly stated 

P 
All sites 

measured 

Measured and 
estimated 

sites 

All sites 
measured 

Measured and 
estimated 

sites 

All sites 
measured 

Measured and 
estimated 

sites 

Most sites 
measured 

Measured and 
estimated 

sites 

Suction or discharge pressure 
monitoring not stated 

Q 
All sites 

measured 
All sites 

estimated 
All sites 

measured 
All sites 

estimated 
All sites 

measured 
All sites 

estimated 

Measured and 
estimated 

sites 

All sites 
estimated 

Pressure is not measured 

R 
All sites 

measured 
All sites 

estimated 
All measured 

All sites 
estimated 

All measured 
All sites 

estimated 
All sites 

measured 
All sites 

estimated 

Static value used for head. 
BH dip test levels used to 
supplement RWA lift values. 

V 
Most sites 
measured 

Measured and 
estimated 

sites 

Most sites 
measured 

Measured and 
estimated 

sites 

Most sites 
measured 

Measured and 
estimated 

sites 

Most sites 
measured 

Measured and 
estimated 

sites 

Suction and discharge pressure 
measured where relevant 

X 
All sites 

measured 
All sites 

measured 
All sites 

measured 
All sites 

estimated 
All sites 

measured 
All sites 

estimated 
All sites 

measured 
All sites 

estimated 

Discharge monitoring at all 
relevant sites and suction at most 

relevant sites. 

Z2 
All sites 

measured 

Measured and 
estimated 

sites 

All sites 
measured 

Measured and 
estimated 

sites 

All sites 
estimated 

All sites 
estimated 

Measured and 
estimated 

sites 

Measured and 
estimated 

sites 

Discharge pressure monitoring 
only (where relevant). 

1. Company F: The company stated that overall 24% of sites have volume estimated, with the majority being in the TWD PCA. They have also stated that all the volume in RWA is 

measured. Although it is assumed that some estimation is carried out in the other two PCAs it is not possible to allocate a % estimation value to the volume. A colour grading 

has therefore not been applied. 

2. Company Z: The company stated that less than 20% of sites will have ALL data as true readings, therefore around 80% of sites will have some data that has been estimated. 

All treatment sites are estimated, which account for 16% of the total number of sites. It has therefore been assumed that the remaining 64% can be apportioned equally across 

all other PCAs. 
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The following observations can be made from  

Table 2: 

▪ There is considerable variation in the proportions of measured data across the industry, although 

there are three companies where all or most of the sites are monitored. 

▪ It is more common for volume to be measured than lift.  

▪ RWA has the greatest coverage of volume measurement with all companies stating more than 70% 

of sites are measured, if not all. Lift is also well addressed by monitoring for all but a few 

companies. 

▪ WT APH is more likely to be based on estimated data, particularly for lift.  

▪ There is a greater mix of measured and estimated data in TWD for both volume and lift , compared 

to other PCAs.  

Further context is required when considering the impact of the prevalence of sites where measured data is 

not available for the APH calculation. As stated previously, the number of sites will not be equal across the 

PCAs. Similarly, the APH value will not be equal across PCAs.  

Figure 4 presents industry average PCA contributions to wholesale APH, as reported by companies in 2020-

212.  

Figure 4 Industry average PCA contributions to Wholesale APH (2020-21) 

 

As can be seen in Figure 4, on average, the TWD APH (which includes pumping treated water into and 

throughout distribution systems to customers) is by far the largest contributor to wholesale APH out of the 

four PCAs and this should be considered by Ofwat if recommended actions are implemented. This is followed 

by RWA and RWT, with WT being considerably smaller. Therefore, although the RWT APH value is more 

likely to be based on estimated data, this PCA will have a much smaller impact on the wholesale APH value, 

and the Network Plus APH value. Of greater concern is the TWD PCA as the prevalence of estimation 

methods could potentially have a larger impact. 

It should be noted that Table 2 presents the proportion of sites that have measured or estimated data 

available in each PCA, not the proportion of APH. In response to the specific question “What is the 

percentage of total APH (or head x flow) calculated using pumping stations where flow and head is 

measured (as opposed to estimated)”, only four companies responded with values per PCA. It is therefore 

not possible to present Table 2 in terms of proportion of APH within each PCA. However, it is possible to 

show both the proportion of wholesale APH calculated with measured data and the overall proportion of 

 
2 Data taken from Ofwat APH Dataset clean 19th November 2021.xlsx 
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sites where volume and/or lift is based on measured data per company. This information is presented in 

Table 3. 

Table 3 Percentage of measured data - wholesale APH and overall number of sites 

Project code 

for company 

Proportion of APH using 

MEASURED data 

Proportion of SITES using 

MEASURED data 

B 100% APH derived from 

measured data 

100% SITES have measured vol 

&/or lift 

E 92% APH derived from measured 

data 

95% SITES have measured vol &/or 

lift 

F 67.32% APH derived from 

measured data 

Unable to determine from the 

information provided 

G 99.8% APH derived from 

measured data 

99.8% SITES have measured vol 

&/or lift 

H 50% APH derived from measured 

data 

53% of SITES have measured vol 

&/or lift 

J 90% APH derived from measured 

data 

92% of SITES have measured vol 

&/or lift 

K 57% APH derived from measured 

data 

76% of SITES have measured vol 

&/or lift data 

L 0.72% APH derived from 

measured data 

97% SITES have measured vol &/or 

lift 

M 99% APH derived from measured 

data 

Unable to determine from the 

information provided 

N 63% APH derived from measured 

data 

71% of SITES have measured Vol 

&/or lift 

O 58% APH derived from measured 

data 

97% SITES have measured vol &/or 

lift 

P 80% APH derived from measured 

data 

70% SITES have measured vol &/ 

or lift 

Q 0% APH derived from measured 

data 

0% SITES have measured vol &/or 

lift 

R 0% APH derived from measured 

data 

0% SITES have measured vol &/or 

lift 

V 46% APH derived from measured 

data 

98% SITES have measured vol &/or 

lift 

X 25% APH derived from measured 

data 

34% of SITES have measured vol 

&/ or lift 

Z Not stated 75% SITES have measured vol &/or 

lift 

Notes: 

1. Companies J, K & N: Percentage of measured APH has been provided for each PCA but not as an overall value.  

These PCA percentages have been applied to the APH for each PCA reported in the Ofwat APR tables for 2020-21, 

summed to give an overall estimated APH value, then divided by the total to give a percentage for the company.  

2. Company X: Percentage of measured APH has been provided for each PCA but not as an overall value. The company 

also stated that only RWA has all measured data. The APH values for each PCA reported in the Ofwat AR table for 

2020-21 was used to determine the proportion of overall APH that the RWA contributes, and the remainder used as 

the proportion of overall APH that is derived from estimated data.  
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3. Company X: Percentage of sites with measured data has been provided for each PCA but not as an overall value. 

Subsequent to the interviews the company provided numbers of pump groups (sites) for the percentage APH 

contribution analysis. This was used together with the percentages of sites with estimated data per PCA to derive an 

overall percentage of sites. 

Note that the information presented in Table 3 has also been included within the maturity matrix. 

It can be seen from Table 3 that for all companies where data are available the percentage of wholesale 

APH that is measured is different to the percentage of sites that are measured, except where all data is 

either estimated or measured. It is therefore not appropriate to directly extrapolate the PCA level 

percentages of sites that are estimated to give a precise assessment of the potential impact on APH within 

each PCA. 

However, it is still useful to look at the Wholesale APH values, as presented in Figure 5 below. The 

companies have been ordered according to the proportion of wholesale APH that is measured, largest to 

smallest. To avoid conflating 0% measured with “data not available”, the company that did not stated the 

percentage of APH have been excluded from this graph (see Table 3 above). What is particularly interesting 

to note concerning the companies with little or no measured APH (L, Q and R) is that the volume data is 

generally measured, but lift is estimated. 

Figure 5 Percentage of Wholesale APH value that is based on measured data 
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3.3.4 Measurement approaches used by companies 

During the interviews we explored the approaches taken by companies for both measuring and estimating 

components of the APH calculation. Measurement has generally been interpreted by companies to mean the 

collection of actual (real) flow, pressure or water level data, which is then used to derive average values for 

the reporting period (annual). The granularity of the data collection will vary both temporally (the time 

interval at which readings are taken) and spatially (prevalence of monitoring points and whether both 

suction and discharge or discharge pressure alone is monitored). Measurement approaches include the 

following: 

▪ Metered flow data (typically at 15min intervals). 

▪ Monitored pressure data - suction and discharge or discharge only (typically at 15 min intervals). 

▪ Totalised daily volumes. 

▪ Borehole levels. 

Through our interviews we identified it is possible that in some cases actual data on flow and head is 

available, but companies are not using it in their calculations of APH, as they consider estimates to be more 

accurate. This occurs, for example, if a company believes its meters are not calibrated properly or are not 

part of a comprehensive verification programme. 

3.3.5 Estimation approaches used by companies 

Estimation has generally been interpreted by companies to mean derivation of a static value for either 

volume or lift, more typically for lift, at a given site, where pressure or borehole water levels are not 

monitored.  

The following is a list of estimation approaches for deriving lift values described by companies. This list has 

been ordered according to our view of how appropriate the method would be for estimating the lift at each 

site. 

1 Using dip test data from borehole level. Dip tests are manual measurements of borehole water 

levels and will provide a static ‘snap-shot’ of the distance the water will be lifted to ground level. This is a 

measurement approach, but the measurements are taken at a much lower frequency than those taken 

with level sensors and telemetry. 

2 Calibrated all-mains hydraulic model. This provides dynamic as well as static head values, based on 

measured flow and pressure and other data used to calibrate the model. 

3 Using static ground level measurements and standard hydraulic formula. This calculates a static 

lift value across a pump set (see Figure 6). Although this is based on actual changes in elevation and 

network friction losses will be taken into account, this approach does not incorporate the impact of 

dynamic changes in flow on hydraulic performance. 

Figure 6 Hydraulic terms for pump design 
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4 Using pump curves to determine the discharge pressure. Each pump will have a pump curve that 

describes the performance of the pump. The system curve describes the flow-head relationship in the 

network (see Figure 7). The point at which the curves cross is where the pump will operate, not 

necessarily at the pump’s duty point. These curves provide a ‘snap-shot’ of the performance of the pump 

and allow a value of lift to be determined for a given flow rate. Pump curves will be provided by the 

manufacturer at the time of installation and may be amended during the lifetime of the pump if periodic 

testing is undertaken. It is assumed that static values for discharge pressure are read off these pump 

curves, providing a static value for the annual average lift used in the numerator, although it is not clear 

what flow value is used for the x-axis of the curve. Measured flow data may be available. 

Figure 7 Typical pump and system curves 

 

                     Pump curve      System curve 

5 Using pump power curve overlaid on the pump curve. This can be used to determine the lift for a 

given measured power (see Figure 7). There will be power losses at various points within the pump-set 

so this will not be an accurate estimation of pump lift. 

6 Using pump ‘base plate’ information. The ‘base plate’ (aka the pump plate) refers to the duty point 

setting for a pump as specified by the manufacturer. The duty point is the lift that the pump is designed 

to deliver for a specified design flow rate. Using the duty point lift as the annual average lift value in the 

numerator assumes the pump station is running continuously at this design flow. It should also be noted 

that the duty point described on the base plate will be ‘as installed’ so no consideration is given to the 

deterioration of pump performance or changes in the network. 

7 Company standard head losses across treatment processes; pump head (lift) for similar assets; static 

lift from site levels; historic data. 

8 Engineer’s assessment/judgement covers a broad range of approaches. We have assumed these 

values have been taken from experience rather than measured or calculated and that an engineer with 

appropriate expertise has been consulted. We note companies cannot without monitoring equipment 

validate the values obtained.   

Overall, volume is more likely to be measured than lift and this is reflected in the smaller list of estimation 

approaches taken by companies when flow data are not directly available. The following is a list of volume 

estimation approaches taken by companies, ordered according to our view of how appropriate the method is 

for describing actual site performance. 

1 Using network demand data to estimate the likely volume required from each site. I.e. using Per 

Capita Consumption and the number of customers to be supplied to estimate the volume of water that is 

likely to be supplied. 

2 Using typical values for similar assets in the supply system. 
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3 Surrogate data from closest point of measurement to the site. This approach does use actual 

data, but its accuracy for a given site will depend on proximity. I.e. whether all the volumes being 

delivered by a pump are likely to be accounted for by the surrogate. 

4 Typical flow ranges for pump sets from operations manuals.  

5 Not used to align with Lift method numbering. 

6 Historical values of APH. Companies would need to be sure of the provenance of this information. This 

may not necessarily take network or system changes into consideration. 

7 Not used to align with Lift method numbering. 

8 Engineer’s assessment/judgement covers a broad range of approaches. We have assumed these 

values have been taken from experience rather than measured or calculated and that an engineer with 

appropriate expertise has been consulted. We note companies cannot without monitoring equipment 

validate the values obtained.  

Table 5, on the following page, presents the estimation approaches stated by each company for volume and 

lift, for where estimation is being used. This information has been presented per PCA and colour coded 

according to the hierarchy of approaches to volume and lift presented above. 

The estimation approaches described above have been collated into the following table as a key for Table 5.  

Table 4 Key for Table 5 

Colour code Volume Lift 

All measured All measured All measured 

1 Using network demand data Using dip test data from borehole level 

2 Using typical values Calibrated all-mains hydraulic model 

3 
Surrogate data from closest point of 
measurement to the site 

Using static ground level measurements 
and standard hydraulic formula 

4 Typical flow ranges  
Using pump curves to determine the 
discharge pressure 

5 - 
Using pump power curve overlaid on the 
pump curve. 

6 Historical values of APH Using pump ‘base plate’ information. 

7 - Company standard head losses 

8 Engineer’s assessment/judgement Engineer’s assessment/judgement 
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Table 5 Estimation methods used per company 

Water 

Company 
Code 

RW Abstraction RW Transport Treatment Treated Water Distribution 

Volume Lift Volume Lift Volume Lift Volume Lift 

B All Measured All Measured All Measured All Measured All Measured All Measured All Measured All Measured 

E 3 7 3 7 3 7 1 7 

F All Measured 7 2 7 2 8 2 7 

G All Measured All Measured All Measured All Measured All Measured All Measured All Measured All Measured 

H 1 & 3 1 1 & 3 4 1 & 3 4 1 & 3 4 

J All Measured All Measured All Measured All Measured All Measured All Measured Not stated 4 

K All Measured All Measured All Measured All Measured All Measured All Measured Not stated 3 

L 1 3 1 3 1 3 1 3 

M All Measured 3 All Measured All Measured 8 8 All Measured All Measured 

N 4 & 6 7 4 & 6 7 4 & 6 7 4 & 6 7 

O 3 2 3 2 3 2 3 2 

P All Measured 4 All Measured 4 All Measured 4 3 4 

Q All Measured 6 All Measured 6 All Measured 6 1 6 

R All Measured 1 All Measured 6 All Measured 6 All Measured 6 

V 1 & 3 3 & 7 1 & 3 3 & 7 1 & 3 3 & 7 1 & 3 3 & 7 

X All Measured All Measured All Measured 7 All Measured 7 All Measured 7 

Z All Measured 7 All Measured 7 6 7 3 7 
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Table 5, above, should be viewed in conjunction with Table 2, Proportion of sites where APH calculation data 

is measured or estimated, to get a fuller picture of the impact of the estimation methods on the calculated 

APH. For instance, company M stated that where estimation is used, it uses engineering assessment/ 

judgement (estimation methods 8 for both volume and lift respectively) in the WT PCA, but these methods 

are only applied to a very small percentage of sites. Therefore, the impact of the use of these less robust 

methods on the APH value for this PCA is unlikely to be material. Furthermore, as the wholesale APH for this 

company is predominately based on measured data (99% as shown in Table 3) the overall impact of the 

choice of these methods is very small. 

Of more concern would be the use of less robust methods for large proportions of sites within a PCA or even 

at the wholesale level. For example, Table 3 shows companies L, Q and R have stated that APH in all PCAs 

is based on little or no measured lift data. In the case of company L it can be seen from Table 5 that 

method 3 (ground levels and hydraulic formula) has been used for estimating lift, whereas for companies R 

and Q method 6 (pump ‘base plate’ information) has been used (except lift values for RWA by company R).  

3.3.6 Approach to re-lifted water within a PCA 

Re-lift appears to be consistently calculated across the four PCAs with potable water booster stations being 

included in the TWD PCA, which adds greatly to the number of sites in consideration. Often it is the smaller 

rated booster stations within the distribution system that are unmeasured and require other sources of data 

to calculate the contribution to APH.   

Other re-lifting occurs within treatment works and again it is often found that the data is based on 

alternative methods to direct measurement. 

3.3.7 Approach to water supplied to exports 

The approach to potable water exports to neighbouring water companies does vary between companies with 

five explicitly stating that any dedicated export pumping would be excluded from the APH calculation and 

seven stating that it would be included. Not all companies have supply exports. The guidance states that 

‘pumping of water that is exported to another company (raw and treated bulk supply exports) should not 

be included.’ 

3.3.8 Approach to water supplied to New Appointment and Variations (NAVs) 

Companies who supply water to NAVs (often referred to as Inset Agreements) tend to treat them as large 

customers and therefore their flow is included in the TWD APH calculation (no apportionments made). 

Pumping within a NAV, by the NAV operator, is not included. 

The costs of supplying water to NAVs are borne by the NAV and are not included in wholesale costs. 

Incumbents should recover these costs via NAV bulk supply charges. Therefore, any pumping needed to 

supply NAVs should not be included in the APH calculation – as APH is used as a cost driver in the wholesale 

models. We consider that NAVs should be treated in the same way as other exports – pumping of water for 

NAVs should not be included.  

As the number of NAVs is likely to increase over time, we believe there is value in stating how NAVs should 

be accounted for in the APH guidelines.  

3.3.9 Approach to water supplied for Environmental Improvement Schemes  

Water companies are sometimes required to provide water for environmental improvement schemes for 

example to ensure streams are not depleted or to recharge aquifers. The interviewees for two companies 

where this support occurs stated that any pumped raw water would not be included in the APH calculation. 
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One interviewee was unable to confirm the approach and one stated that stream support was included in 

APH. The guidance states that “pumping of water as part of an environmental improvement scheme (for 

example stream support) should be included, in the appropriate price control unit, unless funded by a 

third party.” We do not know how the examples of stream support referenced above are funded so cannot 

say whether companies are reporting them in line with the guidance. 

It should be noted that NAVs and environmental improvement schemes are likely to form a small proportion 

of the denominator values (although the actual figures were not verified as part of the project). 

3.4 Pump contributions to APH figures  

Additional data was requested from the companies to allow a detailed assessment of the number of pumps 

in each price control area and their contributions to certain percentages of APH (see Appendix B for the 

details of the request). This data was provided in a suitable format by 15 companies. 

The graphs below set out the proportion of pump sets that are needed to derive a particular percentage of 

measured APH for each of the four different price control areas. The graphs demonstrate that large 

proportions of APH are typically driven by a small proportion of the pumps operating. 

It should be noted that this does not demonstrate a direct correlation between the percentage of pumps 

contributing to a particular PCA and the balance between measured and estimated values provided by a 

company. However, larger sites that contribute more to a company’s APH are typically measured and 

therefore a relationship can be indirectly inferred. 

Note that an example set of graphs used to build up to the APH contribution graphs below are presented in 

Appendix D – Example set of company graphs for APH contributions. 

  



Average Pumping Head: data quality improvement 

Turner & Townsend 33 

Client Confidential 

3.4.1 Raw Water Abstraction 

The following graph (Figure 8) shows for each company (shown on X axis) the percentage of pumps used in 

the Raw Water Abstraction price control area contributing 50%, 80% and then 90% of the APH. 

Figure 8 % Contributions to Raw Water Abstraction 

 

For example, for Company O, 50% of the pumps operating contribute 90% of the RWA APH. 

It can be seen from the graph above that for the 90% trace line the maximum percentage of pumps 

contributing to the price control area is 57%, for Company L. This indicates that the majority of companies 

have some large pumps to abstract water and then a number of smaller rated pumps. 
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3.4.2 Raw Water Transport 

The following graph (Figure 9) shows for each company (shown on X axis) the percentage of pumps used in 

the Raw Water Transport price control area contributing 50%, 80% and then 90% of the APH.   

Figure 9 % Contributions to Raw Water Transport 

 

For example, for Company P, 25% of the pumps operating contribute 80% of the RWT APH. 

It can be seen from the graph above that for the 90% trace line the maximum percentage of pumps 

contributing to the price control area is 60%, for Company O. Again, this would indicate that the majority of 

companies have some large pumps to transport water to the treatment together with a number of smaller 

rated pumps. 
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3.4.3 Water Treatment 

The following graph (Figure 10) shows for each company (shown on X axis) the percentage of pumps used 

in the Water Treatment price control area contributing 50%, 80% and then 90% of the APH.  

Figure 10 % Contributions to Water Treatment 

 

For example, for Company H, 20% of the pumps operating contribute 50% of the WT APH. 

It can be seen from the graph above that for the 90% trace line the maximum percentage of pumps 

contributing to the price control area is 100%, for Company B. This would indicate that for a number of 

companies there is a greater proportion of smaller pumps due to the configuration of process streams on 

treatment work sites. 
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3.4.4 Treated Water Distribution 

The following graph (Figure 11) shows for each company (shown on X axis) the percentage of pumps used 

in the Treated Water Distribution price control area contributing 50%, 80% and then 90% of the APH. 

Figure 11 % Contributions to Treated Water Distribution 

 

For example, for Company L, 58% of the pumps operating contribute 90% of the TWD APH. 

For the treated water distribution price control area the traces indicate that the companies have large 

numbers of smaller booster stations within their systems, with the majority of the APH being contributed by 

a relatively small number of higher rated pumps. 
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3.4.5 Wholesale and Network Plus 

Using the APH figures for 2020-21 provided by Ofwat, together with the additional water company data 

provided, it is also possible to assess the contributions made to both the Wholesale and Network Plus 

control areas. 

The following graph (Figure 12) shows for each company (shown on X axis) the percentage of pumps used 

in the wholesale control area contributing 50%, 80% and then 90% of the APH. 

Figure 12 % Contributions to Wholesale 

 

For example, for Company L, 42% of the pumps operating contribute 90% of the Wholesale APH. 

Figure 12 appears to further reinforce that the pumping asset base is often dominated by a smaller number 

of larger pumps which generate a greater proportion of APH, followed by a larger number of smaller rated 

pumps generating relatively small proportions of APH. 

Figure 13 below for the Network Plus price control appears to further reinforce the fact that the pumping 

asset base is often dominated by a smaller number of larger pumps which generate a greater proportion of 

APH, followed by a larger number of smaller rated pumps generating relatively small proportions of APH. 
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Figure 13 % Contributions to Network Plus 

 

For example, for Company H, 11% of the pumps operating contribute 80% of the Network Plus APH. 

Table 6 below shows the maximum and average percentage of pump groups across the industry that 

contribute to 90% and 80% of APH for each of the four PCAs, the Network Plus price control and Wholesale 

price control. 

Table 6 Maximum and average % of pump groups that contribute 90% and 80% of APH, by 
price control area and by price control 

 

This table reinforces the point that, in the TWD price control area in particular, a small number of pump 

groups contribute a high proportion of the APH. For example, to base 80% of TWD APH on measured data, 

an average of 19% of TWD pump groups would need to be measured, and at most, 30% would need to be 

measured.  

Treated water distribution APH contributes, on average, 57.7% of wholesale APH across the industry, as 

shown in Figure 4. It appears that a relatively small number of large pumps contribute the majority of the 

Mean Maximum Mean Maximum

Abstraction (RWA) 42% 67% 29% 67%

Transport (RWT) 39% 60% 28% 50%

Treatment (WT) 48% 100% 36% 100%

Distribution (TWD) 30% 58% 19% 30%

Network+ 34% 68% 22% 64%

Wholesale 32% 42% 19% 32%

Percentage of pump groups requiring 

measurement to capture 80% of APH

Percentage of pump groups requiring 

measurement to capture 90% of APH
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TWD APH and therefore a relatively small number of distribution pumping assets make a significant 

contribution to both the Network Plus and Wholesale price control APH. This is discussed further in section 

7.2.1 below. 

3.5 Price control allocations 

Ofwat requires each company to report four average pumping head figures in the Annual Performance 
Report: one for each wholesale water price control area. Ofwat collects the information at this level of 
granularity to understand pumping costs across the wholesale water, water resources and water network 
plus value chains. See Figure 14 below as an example.  

Figure 14 Example of reporting of APH across PCAs 

 

From: https://www.ofwat.gov.uk/wp-content/uploads/2019/12/PR19-final-determinations-Policy-

summary.pdf  

Ofwat relies on accurate, consistent allocations of pumping assets (and therefore APH) to each of the four 

price control areas to develop robust cost models that make fair, consistent determinations for the water 

companies in England and Wales. Ofwat can build cost models at the wholesale water level, the price 

control level or the price control area level.  

As shown in Figure 15 below, network plus contains three price control areas. Our discussions with 

companies focused on the allocation of APH between the four price control areas but it is important to 

remember the boundary between raw water abstraction and raw water transport is the same as the 

boundary between the water resources and network plus price controls. Any issues identified with APH 

allocations between water treatment and treated water distribution would not have an impact on the overall 

allocation to network plus, but allocations between raw water abstraction and raw water transport could. 

  

https://www.ofwat.gov.uk/wp-content/uploads/2019/12/PR19-final-determinations-Policy-summary.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2019/12/PR19-final-determinations-Policy-summary.pdf
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Figure 15 Breakdown of Wholesale Water into Price Controls and Price Control Areas 

During our study, we discussed companies’ interpretations and applications of Ofwat price control area 

guidelines to understand any variation or areas of concern. This section sets out our findings in relation to 

price control area allocations and aims to give Ofwat an understanding of the robustness of allocations not 

just to the four price control areas but also the aggregated water resources, network plus and wholesale 

water price control levels.  

3.5.1 Understanding of price control area guidelines 

All companies appeared to be aware of the Ofwat guidelines for price control areas and at an overall level 

share a consistent interpretation of them. Companies demonstrated a good understanding of the activities 

and assets that fall within each of the price control areas.  

Only one company described an interpretation to us that did not appear to comply with Ofwat guidance. For 

that company, where water has received treatment and is then pumped for further treatment, the company 

told us it allocates the second leg of the pumping journey to Treated Water Distribution. 

We identified variation between company approaches at the boundaries of price control areas, typically 

where systems become complex or involve smaller pumping assets that require apportionments to allocate 

the APH from a pump or pump group to more than one price control area. A frequent example of this is 

where a borehole pump performs both the abstraction pumping and one or more of the transport, 

treatment, and distribution pumping of the water. In these scenarios, where an apportionment is required, 

companies take different approaches.  

One company told us its allocations of APH to price control areas are binary and it makes no 

apportionments. Of the seven companies that described how they do apportion APH for pumps that cover 

more than one price control area, five use lift to make the apportionment and two use flow.  

Companies described a range of examples of these boundary complexities. We set some of these out below: 
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For Company Z:  

Where a single borehole pump lifts and transports raw water to a treatment works, if that works is ‘very 

close’ then the company said it is unlikely to make an allocation to raw water transport (partly because it 

considers it to be immaterial and partly because of limited telemetry to make an accurate allocation). In 

this case, all APH is allocated to abstraction. This company believes it would only make an allocation to Raw 

Water Transport where the asset is ‘larger or identifiable’ e.g. a pumping asset definitively or solely in 

existence to perform raw water transport from a river to a holding reservoir.  

▪ The company did not have a fixed definition for ‘very close’.  

▪ The company considered this to be immaterial.  

▪ This example impacts the RWA / RWT and WR / N+ boundary. 

 

Figure 16   Boundary that company Z example impacts 

 

 

 

For Company H: 

For boreholes with simple treatment at the point of abstraction, where water is essentially pumped directly 

into the distribution network, then the company allocates APH to raw water abstraction based on the lift to 

the headplate and the remainder to treated water distribution based on the lift from the headplate into the 

distribution network.  

▪ In this case, there is no allocation to Raw Water Transport or Raw Water Treatment. 

▪ This example impacts all price control and price control area boundaries. 

Figure 17   Boundaries that company H example impacts  
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For company L: 

Where water has received treatment and is then pumped for further treatment, the company told us it 

allocates the second leg of the pumping journey to Treated Water Distribution.  

▪ We do not know whether the further pumping relates to potable or partially treated water, but Ofwat 

considers that this pumping would normally be allocated to Water Treatment.  

▪ This example impacts the WT / TWD boundary. 

Figure 18   Boundary that company L example impacts  

 

 

 

Whether or not companies choose to make an apportionment can be influenced by several factors. 

Company considerations include:  

▪ Pump size (i.e. the materiality to APH) 

▪ Data availability (e.g. measured vs estimated) 

▪ Resource effort required (i.e. the calculation effort compared to materiality to APH) 

▪ Location of instrumentation (i.e. whether it captures the information needed for an apportionment) 

▪ Distance between assets (e.g. considerations around materiality and effort required) 

Companies appeared to favour approaches they considered to be proportionate to the materiality of the APH 

being apportioned and the effort required to calculate an apportionment. We also note that decisions can 

involve subjectivity.  

Overall, in relation to price control area allocations, there is some evidence that allocations to the Water 

Resources and Network Plus price controls are more robust than to the four price control areas because this 

requires less allocations overall. However, where apportionments are made between price control areas, 

these do appear to relate to less material contributors to APH e.g. smaller assets performing multiple 

functions. Therefore, we have not found an obvious material difference between the robustness of 

allocations to the four price control areas compared to Water Resources and Network Plus. 

3.5.2 Data sources for PCA allocations 

The majority of companies store the price control area allocations of pump assets or groups of pump assets 

used for APH reporting within the APH calculation spreadsheets. However, three companies explicitly 

described price control area allocations that are based on formalised price control area classifications stored 

in central asset and/or GIS databases. Generally, and regardless of where allocations are stored, allocations 

are made based on operational knowledge of the APH data owner supported by, for example, site 

schematics and local maintenance team knowledge. 
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Transport (RWT) 

Water Treatment 

(WT) 

Treated Water 

Distribution 

(TWD) 
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Allocations may be largely stored in APH spreadsheets because as we noted above in this report, APH 

outputs are not something companies typically use internally. Some companies noted the cost-benefit of 

including additional fields within asset databases is unclear when price control area guidance can change 

over time.  

3.5.3 Allocation review frequency 

Companies told us that price control area allocations are static over time i.e. allocations once made rarely 

change. In practice, allocations are generally rolled over from the previous reporting year to the next. Most 

companies told us they do not review allocations unless, for example: 

▪ a previously unidentified asset is identified (though companies said this is infrequent and is likely to 

relate to very small assets); 

▪ there is capital expenditure at a new or existing site; or  

▪ through audits.  

However, companies did not generally appear to have formalised routes to specifically notify the APH 

reporting teams of new pumping stations or changes. Often these are identified because of the operational 

knowledge of the reporting teams.  
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4 Limitations with current approaches 

The sections above have summarised the current approaches used across the water industry in England and 

Wales. There are a number of limitations and challenges associated with APH reporting that our work has 

identified which we set out below:  

▪ Most companies described that producing APH data is labour intensive at a point in the reporting 

cycle where resources are stretched. I.e. at year end where APH relies on other datasets being 

produced and/or audited first. Reporting can take from a few days to over a month depending on 

the company and level of automation.  

▪ Some APH reporting teams do not have a full understanding of why Ofwat requests APH figures and 

what Ofwat uses APH for.  

▪ There is little to no benchmarking of APH reporting being done between companies which means 

best practice is unlikely to be shared across the industry. Therefore the potential value to be gained 

from APH data is not fully realised. 

▪ Water Treatment price control area is, generally, less likely to have flow/pressure monitoring at 

each water treatment works process stage, therefore it typically requires more assumptions and 

engineering judgement than other price control areas. This can be particularly the case where water 

treatment works have been augmented over time. However, we note that water treatment is the 

smallest PCA and so has a less material impact when combined with the other PCAs as part of 

Network Plus and Wholesale APH. 

▪ There is significant variation between companies of the proportion of measured and estimated data 

in TWD, for both volume and lift compared to other PCAs. This is often due to distribution networks 

having smaller pump sets which are needed for localised boosting of smaller volumes. These sites 

are less likely to have flow and pressure monitoring.  

▪ Price control area apportionments at the boundaries of PCAs are made in a variety of ways even 

though guidance is broadly interpreted in the same way and companies set different thresholds for 

whether they make an apportionment.  

▪ In complex areas of the water network, or areas with small assets operating across more than one 

price control area, companies can find it difficult to accurately allocate and apportion APH. 

▪ Continual meter verification and instrumentation calibration is required to maintain a robust dataset 

from monitored assets.  
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5 Examples of industry best practice  

During this study, we have met with all companies to understand their approaches to reporting APH. Our 

findings set out areas that companies find challenging, or where there may be inconsistency between 

companies. However, we also observed good practises worth highlighting:  

▪ Two companies (B and G) are reporting APH based entirely on measured volume and lift data.  

▪ Two companies (H and N) used automated data handling and analysis processes extensively in the 

reporting of APH. For both companies, this significantly reduces the resource burden at the end of 

the year when reporting APH. One of these companies, a WaSC, had automated the entire process 

from data extraction through to APH calculation enabling the figures to be produced in a day. Where 

automation was in place, we note significant time had been spent to establish it. 

▪ Several companies use pumping route schematics as a matter of course to allocate APH to price 

control areas. This provides a good evidence base for allocations and is helpful for building 

understanding amongst reporting teams.  

▪ Several companies had methodologies that provide detailed description of the reporting steps 

required for APH, over and above the high-level principles of the process or application of Ofwat 

guidelines. Robust documentation also mitigates single points of failure and supports succession 

planning and knowledge transfer.  

▪ One company demonstrated a comprehensive use of energy billing data to identify and validate 

pump sites. This is particularly beneficial for larger companies which have a high number of pump 

sites. Validation against energy billing data can help reporting teams robustly identify new sites or 

changes to existing sites.  

▪ There are companies undertaking detailed analysis estimation techniques that we consider to be the 

most reliable methods for estimating lift where pressure or borehole water levels are not monitored. 

For example, companies using borehole dip testing and/or calibrated hydraulic models.  
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6 Areas of concern 

This section sets out our view of issues that Ofwat need to be aware of or consider when deciding its next 

steps. 

▪ Through the interviews we identified a small number of companies who say they rely heavily on 

estimated lift data, as opposed to measured. Two companies (Q and R) use estimated lift data only, 

as opposed to measured, for all four PCAs. Company X uses estimated lift data only for all PCAs 

except Raw Water Abstraction where it uses all measured data. There were also companies that 

relied on static estimates for components of the calculation that had not been updated for a number 

of years. It is therefore likely that the average pumping head reported by these companies is 

misaligned with current network operating conditions. 

▪ Company Z has used a static APH figure for Water Treatment for around 10 years. Other companies 

have reported very stable/near static Water Treatment figures for shorter periods either in the past 

or in recent years, but with some changes over time. Whilst water treatment works typically do not 

change at a rapid rate, there is an expectation that there would be some incremental changes over 

time based on works configuration and/or demand changes which are potentially not being reflected 

by static figures. 

▪ Updating expectations about how much data should be measured is likely to result in a step-change 

in reported APH for some companies, especially those who have a high proportion of estimated data.  

▪ If companies move to using more measured data instead of estimating it is unlikely they will be able 

to accurately back-cast the measured data. The relationship between measured and estimated data 

may not be consistent over time. 

▪ Estimated data may be overestimating pumping head (especially if base plate data is being used). 

▪ The application of confidence grades does not appear to be consistent across companies. For 

example, one of the companies with the highest proportion of estimated data reports one of the 

highest confidence grades. This suggests that Ofwat cannot always rely on confidence grades to give 

an accurate representation of the accuracy and robustness of each company’s approach. 

▪ Our engagement with the industry and our further analysis suggests that it is unlikely that moving 

towards a requirement of 100% measured will be possible or proportionate. There are companies 

with a high number of pumps and it could require significant investment to report measured data for 

all of them.  

▪ There is a risk companies may not improve the accuracy and robustness of their data unless they 

are required to or see value in doing so through increased access to industry data through data 

shares. In addition, company data processing improvements e.g., automation may include 

investment in IT system architecture to allow greater data integration, but companies do not always 

see internal value from making such investments.  
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7 Themes for improvement 

Through our interviews with the industry and our analysis of data, we were able to identify areas of 

improvement. This section sets out potential changes that could be made by companies to improve the 

robustness of reporting against the current requirements, and changes Ofwat could make to the current 

requirements.  

7.1 Requirements to better meet regulatory guidance 

We have set out in the previous section the range of approaches different companies take to reporting. We 

have identified opportunities for companies to improve the robustness and accuracy of their reported data, 

in particular in relation to the use of measured and estimated data, and the approaches they use to verify 

their measurements. We have also identified opportunities to improve the consistency of the interpretation 

and application of the reporting guidance. 

Table 7 below sets out potential improvements companies could make to improve the robustness of their 

APH calculations. We have considered options that would increase the level of measured data, as well as 

options that would improve the robustness of estimated data and other improvements that would reduce 

the input needed by companies. 

Table 7 Potential improvements to improve robustness of APH calculations 

Improvement Benefit Timescale 

Itemise pump sets by 

percentage contribution to 

APH figures in each PCA. (e.g. 

those with greatest size, kW, 

utilisation, flows) 

Targeting data quality 

improvements on pump sets that 

contribute most to APH values 

can provide fastest 

improvements.  

Ahead of APR22 

Increase the amount of 

pressure instrumentation 

To increase the amount of 

measured head data available 

for the calculation 

Some improvements could be 

made ahead of PR24 

Increase the amount of flow 

instrumentation 

To increase the amount of 

measured flow data available 

for the calculation 

Some improvements could be 

made ahead of PR24 

Increase the number of pump 

tests undertaken  

To improve the reliability of the 

estimated head data available 

for the calculation. 

Ahead of PR24 

Develop all-mains calibrated 

hydraulic models 

To improve the reliability of 

estimated head data available 

for the calculation 

Ahead of PR24 

Improve remote 

communications to allow data 

to be extracted without 

having to download loggers 

on site 

This would have benefits across 

both the head and flow data, 

allowing more frequent 

measurements to be included 

leading to more accurate data 

Potentially beyond PR24 

(strategy could be developed 

ahead of PR24) 

Improve integrations 

between systems to allow 

This would make the process of 

extracting data less time 

Potentially beyond PR24 
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Improvement Benefit Timescale 

data to be extracted and 

manipulated with minimal 

manual intervention 

consuming allowing it to be done 

more frequently and reducing the 

potential for errors  

Improve instrumentation 

specification and calibration 

To improve accuracy and 

robustness of individual 

measurements which would lead 

to more robust APH data 

Ahead of PR24 

The extent to which these improvements need to be implemented will vary depending on the respective 

levels of good practice currently in place – some companies already have extensive coverage of flow and 

pressure instrumentation for example. All of these improvements would have associated costs. 

Consideration would need to be given to the cost-benefit of making these improvements. 

7.1.1 Timescales for options 

Some of the improvements would require investments in assets and would take several years to be 

implemented. It is possible that if companies start soon, they can make improvements ahead of PR24, but 

it is unlikely that full roll-outs of systems and processes will be completed in time to develop a long panel of 

data for the development of the PR24 models. 

The solutions that are more opex focussed, such as improving the instrumentation specifications on pump 

testing and calibrations, or developing improved methods of estimating data could be implemented more 

quickly and so could be made in time to improve data quality ahead of the PR24 model being developed.  

Companies also suggested setting up a collaborative forum to agree and share best practice. This could be 

an effective way of identifying improvements that companies could make to their approaches in both the 

short and longer term. We note it is likely to be most effective if used in conjunction with updated 

requirements to ensure companies implement the changes.  

One company also suggested that there should be a single, third-party package provided to the industry to 

automate the approach to calculating APH for all companies. This is unlikely to deliver benefits in the short 

term, as a number of companies do not have the assets in place to extract the data and procuring an 

industry-wide solution is likely to take longer than companies making their own improvements. This could 

be considered by the industry as a method specification once requirements had been finalised.  

7.2 Opportunities to improve current guidance 

During the interviews it became clear that it is important that the approaches to measurement are broadly 

consistent, particularly in relation to the effort and cost companies put into extracting the relevant data. 

Companies would welcome changes to the guidance that encourage consistency across the industry. 

Companies also identified specific areas where further guidance would aid clarity. 

Some companies suggested that an industry working group could be set up which would develop 

“Performance Commitment-style” common guidance for APH. This would set out how companies would be 

expected to measure each component and provide granular detail on the approach they should take. 

Companies could be expected to move towards compliance across all components in a defined period. It 

was felt that this would help to improve the consistency of reporting. We agree that this approach would 

provide a higher level of consistency, but we also note that: 
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▪ APH is not a performance commitment – there are no financial or reputational rewards associated 

with the level reported. 

▪ This type of approach places a significant additional burden on companies, consideration needs to be 

given to proportionality. 

▪ This may set a precedent – APH is not the only cost assessment variable – Ofwat should consider 

whether other key cost assessment variables should also have PC-style guidance. 

▪ A collaborative industry-wide approach is unlikely to deliver changes in the short term, although it 

could be used to drive consistency further into the future. 

7.2.1 Estimated vs measured data 

The current guidance states companies are expected to use measured flow and pressure data, and where 

they do not, they should use estimates based on credible methods using robust engineering assessments. 

Our analysis has shown the percentage of measured data being used varies widely from 0% to 100% of 

pump-sets. We note that companies can use estimates for head and/or flow data and that at some sites 

where one of the components is measured and the other is estimated, this gives an estimated value overall 

for that site.  

We note that improvements to increase the amount of measured data can be costly. Instruments must be 

installed, communication systems connected, and data management and analysis set up. 

We also note that pumps are not equally sized across a company and therefore do not have equal weight in 

the APH calculation. There is more benefit in measuring data at sites or pumps that make the largest 

contribution to the calculated APH figure(s). Most companies have a small number of larger pumps that 

make up a significant proportion of the overall APH.  

Our analysis shows that, of the companies that had provided us with data: 

▪ To achieve 90% measured APH for each PCA (except WT) companies would on average need 42% 

or less of their pump groups in each PCA to be measured and at most would need to measured is 

68% of the pump groups in a PCA.  

▪ To achieve 90% measured APH for treated water distribution (the largest contributing PCA in terms 

of wholesale and network plus APH), companies would on average need 30% of their distribution 

pump groups to be measured. The most any company would need to be measured is 58% of its 

distribution assets. 

▪ To achieve 90% measured APH for water treatment, which tends to have fewer assets, companies 

would require on average 48% of their WT pump groups to be measured. One company would 

require 100% of its water treatment assets to be measured.  

▪ To achieve 80% of measured APH for each PCA  (except water treatment) companies would on 

average need 36% or less of the pump groups in each PCA to be measured and at most would need 

to measure 67% of pump groups in a PCA.  

▪ To achieve 80% measured APH for treated water distribution (the largest contributing PCA in terms 

of wholesale and network plus APH), companies would on average need 19% of their distribution 

pump groups to be measured. The most any company would need to measure is 30% of its 

distribution assets. 

▪ To achieve 80% of measured APH for water treatment, companies would require on average 36% of 

their pump groups to be measured. The most a company would need is 100% of its water treatment 

pump groups to be measured.  
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We therefore consider that a targeted approach to increasing the amount of measured data could be 

effective at improving the accuracy of reported APH data. There is value in targeting large pumps and those 

that have the greatest flow, which make larger contributions to overall APH.  

Therefore, we believe Ofwat should consider setting out a required minimum proportion of the APH figure 

that should be based on measured data. We note: 

▪ it may be appropriate for the proportion to be different for different PCAs;  

▪ this approach would not require companies to obtain measured data from all pump groups;  

▪ it would improve the accuracy of the reported data for those companies with the highest amount of 

estimated data; and 

▪ it would help level the playing field in terms of the effort companies put into reporting APH.  

However, depending on the minimum proportion set, it could take some companies a number of years to 

install the instrumentation required to obtain this data and therefore there is a risk some companies would 

be unable to achieve this ahead of PR24. 

Companies would also find it helpful to have more detail provided on what is considered an appropriate 

robust engineering assessment to calculate APH where measured data is not available. We have set out 

previously in this report our view of the relative robustness of the different approaches to estimating APH 

and we consider it would be helpful to set out in the guidance a hierarchy of approaches to estimation. We 

also consider that where companies are not able to use measured data, they should use the most robust 

estimation methods unless they can demonstrate why they cannot. 

We consider setting a threshold for the proportion of pumping head that should be measured, alongside a 

requirement to use robust estimation techniques for the other sites will deliver improvements in 

consistency, comparability and accuracy in the APH data. 

Table 8 below summarises these, and some of the other potential improvements that could be made to the 

reporting requirements.  

Table 8 Potential improvements that could be made to APH reporting requirements 

Proposed change Timescale 

Set out a required minimum proportion of 

the APH figure that should be based on 

measured data 

Longer term – Depending on the minimum 

proportion, some companies may be unable to 

comply with this straight away or ahead of 

PR24. 

Set out a hierarchy of approaches to 

estimation 

Companies should be able to reflect this 

straight away – may lead to a step-change for 

some, and improvements over time as 

companies try to work their way up the 

hierarchy. 

Provide further clarification on how assets 

should be treated where they are used 

wholly or partly to support NAVs 

Quick win - Companies should be able to 

respond to this straight away 
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Proposed change Timescale 

Further clarity on definition of pumping for 

environmental reasons 

Quick win - Companies should be able to 

respond to this straight away 

Further clarity including worked examples 

on the treatment of APH at the boundaries 

of PCAs 

Quick win - Companies should be able to 

respond to this straight away 

Companies noted that changes to guidance could make it more challenging to carry out historic 

comparisons or use time series ahead of a Price Review. For some of the clarifications it may be possible for 

companies to provide historic data but on an updated understanding of the definition.  

However, where companies have been relying on estimated data and move towards measured data it is 

unlikely they will be able to accurately back-cast the measured data. 

7.3 Metrics that could be used instead of APH 

During the interviews we also asked companies whether they could identify metrics that could be used 

instead of APH as an explanatory factor in the models. We have set out their suggestions below. 

▪ Scale variables – e.g. length of water mains. 

▪ Booster pumping stations – per length of water mains or together with installed power capacity. 

▪ Topography – average elevation of the network, or a weighted average elevation. 

▪ Seasonality – companies felt this should be captured and one suggested using a 3-year average of 

APH to reflect this.  

▪ WTW complexity – this could be used instead of APH in the treatment PCA. 

Companies agreed that any new metrics should be exogenous and outside of company control as far as 

possible, but new suggestions were limited.  

Of the list above the topography data is the only data not already reported to Ofwat. Average elevation, 

potentially along with maximum and minimum elevation could provide another way of capturing the 

characteristics of companies’ networks. It could also potentially be reported for sub-sets of company areas 

e.g. at DMA level. It could be used along with flow data to estimate average pumping head in areas where 

measured data is available. It is also possible that it could be used, together with measures of volume, as a 

variable in the cost models. However, we note that it does not take account of the location of sources in 

relation to properties and does not capture below ground sources. It may be worth exploring whether a 

robust dataset could be developed and whether it would be a statistically significant variable, but we 

consider it is likely that this data would need to be reported at a granular level and be used in conjunction 

with other data points to have any benefit. 

Companies also suggested that seasonality should be taken into account by using a three-year average of 

APH. Seasonality within a year will not be captured by using a three-year average – but a three year 

average could be used to smooth year-on-year changes. However, our view is that if measured data is used 

then calculated APH takes account of any changes (either within year or between years). We do not think 

there is merit in moving to a three-year average – if a company relies on estimated data the reported figure 

in a year may not reflect any seasonal or year-on-year changes, but this can be resolved by moving to 

more measured inputs instead of taking a three-year average.  
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8 Conclusions and recommendations 

This study has highlighted there is a wide spectrum of maturity across companies in relation to APH 
reporting methods and the availability of suitable live measured data. In part this appears to be driven by 
variance in the location and quantity of flow or pressure telemetry and the sizes and configurations of 
pumping assets in place across company value chains. 

This section sets out our conclusions and recommendations. We summarise the potential changes and make 
an assessment of which ones we recommend Ofwat progresses. We have developed some high-level 

principles which we have assessed each of the proposed changes against. 

8.1 Principles for changes  

There are a number of potential changes we have identified. Some are “quick wins” others are longer term 

and would require investment from companies. We have developed some principles to help structure our 

recommendations about which changes to APH reporting or expectations should be made. 

1 Proportionate – how proportionate is the change? Any additional regulatory burden needs to be 

weighed against the value of the improved data accuracy achieved. 

2 Actionable – can companies make the change? Changes need to be able to be achieved by companies. 

Consideration needs to be given to whether they could be actioned in the short or longer term.  

3 Value-adding – will the change lead to an improvement in the reported data? This may vary by 

company, but it needs to be considered at an industry level.   

4 Future-proofed – is the change going to be superseded by any other potential changes? Need to 

ensure changes fit within a coherent strategy for improvements. 

 

8.2 Assessment of potential changes  

We set out in Table 7 above ways in which companies could improve the robustness of the data they use to 
report APH. The table below sets out potential changes Ofwat could make to improve the overall 

robustness of APH reporting by companies.  

Table 9 below sets out the changes with an assessment against each one, based on the four principles of 

proportionality, actionability, value-adding and future proofed. 
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Table 9 Assessment of potential changes 

Potential change Proportionate Actionable Value-add Future-proofed 

Require 100% of APH per PCA to be 

derived from measured data     

Require 90% of APH per PCA to be derived 

from measured data*     

Require 80% of APH per PCA to be derived 

from measured data*     

Set out hierarchy of estimation 

approaches and require companies to 

make progress against them 

    

Develop performance commitment-style 

guidance for APH     

Update guidance to provide clarity and 

worked examples for PCA boundaries     

Update guidance to provide clarity on 

treatment of pumping in relation to NAVs      

Update guidance to provide clarity on 

environmental pumping     

*we note that the assessment could be different for different PCAs 

8.3 Recommendations  

Based on our analysis and assessment we consider Ofwat and companies, should consider and implement 

the actions set out below. These actions will help to get the industry to a position where APH data is more 

consistently reported and can be considered for inclusion as a variable in Ofwat’s cost modelling. 

Immediate wins (< 6 months) 

▪ Companies should ensure APR 2021-22 returns follow the existing guidance, noting exceptions or 

amendments highlighted in 'Appendix C – Anonymised Maturity Matrix’. 

▪ Ofwat to scrutinise company APR 2021-22 returns for improvements following this industry review. 

▪ Ofwat to review companies’ approaches to exports and environmental improvement schemes in their 

APR 2021-22 submissions. 

▪ Companies should itemise pump sets by percentage contribution to APH figures in each PCA. (e.g. 

those with greatest size, kW, utilisation, flows). 

Quick wins (< 12 months) 

▪ Ofwat and companies to produce best practice guidance for APR 2022-23 that includes, but is not 

limited to: 

▪ Proportion of sites and PCAs where APH data is measured or estimated; 
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▪ Hierarchy of estimation methods employed; 

▪ Treatment, combining and reporting of APH across PCAs; 

▪ Approach to NAVs, transfers, and pumps that lift water through more than one PCA; and 

▪ Improvements to existing guidance. 

▪ Companies should set up a collaborative forum for industry to share ideas and best-practice. 

Longer term improvements for PR24 and beyond (< 24 months) 

▪ Ofwat to confirm APH approach for PR24 and expectations: 

▪ to derive measured values for a defined percentage of APH. This may be a different proportion for 

each PCA because the proportional contributions pumps make to APH within each PCA is not 

consistent across all PCAs; and 

▪ to move to more accurate estimation techniques for those pump sets where measured data is not 

available – based on the ranked methods in this report. 
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Appendices 
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Appendix A – Blank assessment framework 

 



Average Pumping Head: data quality improvement 

Turner & Townsend 57 

Client Confidential 



Average Pumping Head: data quality improvement 

Turner & Townsend 58 

Client Confidential 

Appendix B – Data request 
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Appendix C – Anonymised maturity matrix 

Provided in the accompanying Maturity Matrix spreadsheet 
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Appendix D – Example set of company graphs for APH contributions 

Example set of company graphs to show the build up to the APH contribution graphs. 

 

Figure D1 – Individual Company pump contribution to RWA APH 

 

 

Figure D2 – Individual Company pump contribution to RWT APH 
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Figure D3 – Individual Company pump contribution to WT APH 

 

Figure D4 – Individual Company pump contribution to TWD APH 
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Appendix E – Current average pumping head guidelines 
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Appendix F – Worked Examples, combining APH for each for PCA 

Provided in the accompanying Worked Examples spreadsheet so formulas can be seen – also pictured below 

 

 


