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About this document 

This document accompanies a leakage information request that will collect additional 
leakage data from incumbent water and wastewater companies for the 2017-22 period. 

Companies were signposted to the information request in Information notice 22/01 
Expectations for monopoly company annual performance reporting 2021-22. Companies have 
collaborated in the development of these data requirements, to support more granular and 
consistent reporting across the industry, through the cost assessment working group and a 
recent project to improve leakage data reporting.   

This document provides guidance for companies when completing the information request. 

The information provided will help to inform our approach to assessing company proposals in 
water resource management plans and PR24 business plans. This will allow us to assess the 
efficient costs of leakage management and to understand the effectiveness of leakage 
management strategies adopted by companies.   

Deadline for completing the leakage information request 

Completed leakage information requests and accompanying commentary should be 
submitted by Monday 15 August 2022.  

We ask companies to provide accompanying commentary alongside the completed 
data request, which sets out: 

• The approach/methodology taken to complete each table and any assumptions that have
been applied. The guidance highlights lines where provision of explanatory commentary
is expected.

• An indication of the level of confidence behind the data provided in each table (e.g., RAG
ratings).

Please email the completed data request and any accompanying commentary to 
CostAssessment@ofwat.gov.uk. 

If you have any issues with completing the data request by this date or wish to discuss any 
aspect of the data request, please contact us using the same email address. 

https://www.ofwat.gov.uk/wp-content/uploads/2022/03/IN-2201-Expectations-for-monopoly-company-annual-performance-reporting-2021-22.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2022/03/IN-2201-Expectations-for-monopoly-company-annual-performance-reporting-2021-22.pdf
mailto:CostAssessment@ofwat.gov.uk
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1. Summary purpose of the data tables 

What data are we collecting? 

 The data tables request information relating to leakage, with a focus on costs and 
activity levels.  

 The tables ask for leakage costs separated into the cost to maintain and the cost to 
reduce leakage. They also request a further breakdown of costs into the leakage activity 
categories of Prevent, Locate, Aware and Mend (the 'PALM' categories).  

 We also measure level of company activity delivered under each of the PALM categories. 
These provides further context for the reported costs. The tables also request a 
breakdown of total leakage levels reported in terms of components. This provides 
further detail of where companies may need to target further leakage reduction efforts.  

Why are we collecting the data? 

 There is a significant challenge faced by the industry to reduce leakage by 50% from 
2017-18 levels by 2050, as part of the wider management of the supply and demand 
balance to secure future security of supply. Information on cost and benefit of leakage 
activities is therefore of key importance to stakeholders.  

 Our approach and the information we are requesting is aligned with Defra's strategic 
policy statement for Ofwat. 1 The strategic policy statement specifically expects us to 
challenge companies to deliver the 50% reduction in leakage, monitor progress towards 
this target and to support companies developing a consistent approach to addressing 
leakage on customers' own pipes. 

 We need to collect consistent data relating to the costs and benefits of maintaining and 
reducing leakage levels to inform our approach to assessing company proposals in 
water resource management plans and PR24 business plans. This will allow us to assess 
the efficient costs of leakage management and to understand the effectiveness of 
leakage management strategies adopted by companies. This data can be used by 
companies to explain why they have adopted their preferred leakage management 
approach. 

 
1 Defra, 'The government’s strategic priorities for Ofwat', February 2022 

https://www.gov.uk/government/publications/strategic-policy-statement-to-ofwat-incorporating-social-and-environmental-guidance/february-2022-the-governments-strategic-priorities-for-ofwat
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 These data requirements have been derived following engagement with the industry 
and leakage practitioners. This approach has focused on identifying data that is readily 
available and informative from a regulatory and company perspective.  

How is the data aligned with the annual performance report 
(APR)? 

 We recognise that some of the data included in these tables is currently reported in the 
annual performance reporting (APR) submission. We have included this data for 
completeness where it is related to the additional data we are collecting. We include 
the relevant APR references for any data already collected. We do not request this data 
is resubmitted in your submission unless you are proposing an amendment to your 
historically reported figures. In such cases an explanation of the reasons for the change 
should be provided in your commentary.  
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2. Background 

Approach taken 

 We initially engaged with companies through the cost assessment working group to 
identify data to collect as part of more granular leakage reporting. We then appointed 
consultants, Turner & Townsend and WRc, to develop and define leakage data 
requirements to support more granular and consistent reporting across the industry.  

 The industry already shares leakage data informally via communities of practice by 
completing a Leakage Performance Indicator (LPI) template each year. However, there 
are inconsistencies in the way this is completed as well as the number of companies 
that complete and share this information with other water companies on an annual 
basis.  

 The project team reviewed the LPI template and used its industry experience to develop 
a long list of potential data items that could be used to assess leakage. They then took a 
collaborative approach, engaging with leakage practitioners across the industry to 
develop the final data collection. At each stage individual data items were assessed 
against two criteria: availability and usefulness.  

 The assessment against these criteria evolved as the project progressed and through 
multiple engagement points with the industry. The figure below sets out the key review 
points as set out in our consultant's approach. 

Figure 2.1: Key phases of engagement to determine data requirements 
 

 

 The dataset proposed is shaped by the feedback received from the industry. It focuses 
on available data that allows more granular comparisons between leakage activities 
across the PALM categories (for further detail on PALM see section 3 below). Through 
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the collaborative working process the dataset has been refined to provide a balance 
between the minimum necessary to adequately inform improved understanding of 
leakage while minimising the additional regulatory reporting burden on companies. In 
Table 2.1 we provide an overview of the key considerations incorporating feedback from 
companies to move from the initial long list to the finalised data request.  

Table 2.1: Summary of feedback discussion that informed the finalised data request 
 

Area Feedback discussion 
Leakage 
expenditure 

Industry feedback was generally supportive of the collection of data split into PALM 
We provide further detail on reporting of the maintain/reduce split and link to Table LK6. 
We have further subdivided reporting for the prevent category because it is made up of 
diverse activities which can be readily identified and that can be expected to have different 
costs and benefits  
We have added collection of customer supply pipe 'mend' expenditure following company 
feedback and to capture data to align with expectations in Defra's strategic priority statement 
for Ofwat.  

Prevent 
activities 

We have focused upon readily accessible metrics to account for companies' coverage of 
pressure management within their networks.  
We have removed metrics that could require extensive complex network modelling or 
calculation. However, we recognise that assessing the potential for further pressure reduction 
is an important consideration for companies in developing a strategy to deliver long-term 
leakage reductions. We consider this should be an area of focus for the industry.  
We will consider if collection of data relating to calm networks is more appropriate in the 
future but at present there was no clear consistent metric to adopt that covered the range of 
company approaches. 

Aware 
activities 

We have reduced the number of requests within this category recognising that companies are 
in a variety of positions with regards to development of for example smart networks. 
We have focused on collecting data concerning characterisation of trunk mains, discrete 
metered areas (DMAs) and permanent loggers. These represent the most mature datasets 
across the industry and will support comparisons between companies approaches. 

Locate 
activities 

Limited activity metrics were identified in this category and both proposed metrics captured 
similar information on the level of locate activity. We have included hours on active leakage 
control (ALC) activity per annum for reporting purposes. We consider the number of hours is 
more appropriate than the number of full-time equivalents (FTEs) carrying out ALC activity as 
it will more accurately represent the effectiveness and efficiency of a company's approach to 
maintaining and reducing leakage. 

Mend 
activities 

We have added the category of mains fitting repairs to the reporting based on company 
requests. We have also expanded the collection of data relating customer supply pipe repairs 
to align with the expectations of Defra's strategic policy statement for Ofwat as discussed in 
section 2 above. 

Leakage 
levels 

We link the reporting of maintain/reduce volumes to the cost data captured in Table LK1. We 
detail options for calculating volumes of leakage required to maintain the current level. This 
reflects on feedback from companies regarding the potential cost of some approaches. We 
have modified the reporting of the breakdown of company total leakage figures to account for 
the different approaches used by companies. 
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3. LK1 – Leakage expenditure 

Table LK1 line definitions 

Line Title Definition 

LK1.1.1 Maintain - Prevent (rehab) – direct 
costs 

The cost of maintaining leakage through activities 
associated with asset rehabilitation under the Prevent 
category in the report year. The costs should relate to 
asset rehabilitation such as replacement and relining. 
Costs relating to supply pipe renewal should also be 
included. Direct costs shall relate to the total cost 
including scoping studies, design, procurement of 
assets/equipment, and installation. Where there is a 
benefit in terms of maintaining leakage levels and helping 
to mitigate asset deterioration from schemes such as lead 
replacement, proportional allocation may be used with 
companies expected to justify any split in supporting 
commentary.  

LK1.1.2 Maintain – Prevent (pressure 
management) – direct costs 

The cost of maintaining leakage through activities 
associated with pressure management under the Prevent 
category in the report year. Direct costs shall relate to the 
maintenance of existing schemes to preserve leakage 
savings such as the replacement and maintenance of 
assets that would result in an increase in leakage levels if 
not maintained. Examples may include pressure reducing 
valves (PRVs) and PRV controller maintenance. If 
required, companies may proportionally allocate between 
maintain and reduce and set out their rationale in 
supporting commentary.  

LK1.1.3 Maintain – Prevent (calm networks) – 
direct costs 

The cost of maintaining leakage through activities 
associated with calm networks in the Prevent category in 
the report year. Direct costs shall relate to the 
maintenance of existing schemes to preserve leakage 
savings such as the replacement and maintenance of 
assets that would result in an increase in leakage levels if 
not maintained. Examples may include calm networks 
training, proactive investigations into pressure transients, 
liaison with major commercial customers and 
maintenance of assets such as air valves, surge 
vessels/anticipation valves. If required, companies may 
proportionally allocate between maintain and reduce and 
set out their rationale in supporting commentary 

LK1.1.4 Maintain – Aware – direct costs The cost of maintaining leakage through activities under 
the Aware category, including District Metered Areas 
(DMAs), data loggers, permanent noise/acoustic sensors, 
remote sensing, pressure analytics or other approaches 
that generate awareness of potential leakage or points of 
interest in the report year. The costs should relate to the 
maintenance of assets and equipment that without 
investment would result in an increase in leakage level. 
Leakage strategy and reporting activities should be 
included in this line. If required, companies may 
proportionally allocate between maintain and reduce and 
set out their rationale in supporting commentary. Data 
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Line Title Definition 
systems used for leakage reporting and analysis 
associated should be included in this line. 

LK1.1.5 Maintain – Locate – direct costs The cost of maintaining leakage through activities under 
the locate category in the report year. For the purposes of 
reporting, this category relates to the deployment of field-
based resources to locate leakage using active leakage 
control, temporary acoustic/noise sensing or in-pipe 
investigations. Direct costs shall relate to the total cost in 
terms of gross operating costs of carrying out these 
activities, including field-based time, training related to 
the activities being undertaken, performance 
management such as time/performance reviews, data 
analysis and preparation for targeting activities and 
planning time in relation to field-based work. The total 
cost for delivery of the activities shall be included for 
example vehicles, fuel, annual leave/sickness and 
associated equipment. Costs shall include team 
leadership roles and direct managers of leakage 
teams/functions. Where costs are not incurred, for 
example if sickness time is not paid for when using a 
contractor, this should not be included.  
If required, companies may proportionally allocate 
between maintain and reduce and set out their rationale 
in supporting commentary. Further information on 
approaches to proportional allocation is provided below 
the table.   

LK1.1.6 Maintain – Mend - direct cost The cost of maintaining leakage through activities under 
the mend category in the report year. For the purposes of 
reporting, this category relates to the repair of all leak 
types including both customer reported/reactive leak 
repairs and company detected/proactive leak repairs 
including mains bursts, supply pipes, communication 
pipes and fittings. The direct costs are to be included for 
supply pipes where the company has undertaken repairs 
on behalf of customers and provided either a free repair 
or a contribution towards the repair. Direct costs shall 
relate to gross operating costs of carrying out these 
activities including field-based time, associated training, 
performance management, scheduling and planning. 
Where total costs for this activity are collected if required, 
companies may proportionally allocate between maintain 
and reduce and set out their rationale in supporting 
commentary. 

LK1.1.7 Indirect costs – maintain Indirect costs across all leakage maintenance activities 
shall be provided including office space, insurance, tax, 
overheads, general IT systems that are not solely related 
to leakage management and any other indirect costs that 
are accounted for but not related directly to the leakage 
management activities. This should not include senior 
management but may include a proportion of time of a 
department lead or director with responsibility for leakage 
as part of a wider remit. If required, companies may 
proportionally allocate between maintain and reduce and 
set out their rationale in supporting commentary. 
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Line Title Definition 

LK1.1.8 Total maintain leakage expenditure Currently reported in line 6D.16 in annual performance 
reporting. This should equal the sum of LK1.1.1 to LK1.1.7. 
Following development of this reporting guidance we 
recognise that companies may need to restate their 
reported 2020-21 annual performance report figures for 
this line. Please provide supporting commentary to 
explain any changes to the 2020-21 figure. 

LK1.2.1 Reduce – Prevent (rehab) – direct costs The cost of reducing leakage through asset rehabilitation 
activities under the Prevent category in the report year. 
Costs relating to supply pipe renewal should also be 
included.  The benefits are expected to occur over the 
longer-term and this definition provides a track of costs 
that relates to activities that benefit leakage over time. 
Direct costs shall relate to the total cost including scoping 
studies, design, procurement of assets/equipment, 
installation and reflect costs where the driver is part of 
programmes to reduce leakage. If required companies 
may proportionally allocate between maintain and reduce 
and set out their rationale in supporting commentary. 
Further information on approaches to proportional 
allocation is provided below the table.   

LK1.2.2 Reduce – prevent (pressure 
management) – direct costs 

The cost of reducing leakage through new pressure 
management under the Prevent in the report year. The 
benefits are expected to occur over both the short and 
longer-term. Direct costs for pressure management shall 
relate to the total cost including scoping studies, design, 
procurement of assets/equipment, installation, 
commissioning, operation and maintenance. 

LK1.2.3 Reduce – prevent (calm networks) – 
direct costs 

The cost of reducing leakage through calm networks 
activities under the Prevent category in the report year. 
Examples may include operational activities such as calm 
networks training or investigations into commercial usage 
patterns and working with commercial customers to 
reduce transients, pressure transient monitoring, asset 
and control improvement related to pumps or control 
valves, for example, and surge protection improvements 
such as surge vessels or anticipation and relief valves, soft 
start pump controls or similar activities. If required, 
companies may proportionally allocate between maintain 
and reduce and set out their rationale in supporting 
commentary. Further information on approaches to 
proportional allocation is provided below the table.   

LK1.2.4 Reduce – Aware – direct costs The cost of reducing leakage through activities under the 
Aware category, including permanent noise/acoustic 
sensors, remote sensing, pressure analytics or other 
approaches that generate awareness of potential leakage 
or points of interest in the report year. Direct costs shall 
relate to the total cost including scoping studies, design, 
procurement of new assets/equipment, installation, and 
commissioning. Ongoing maintenance costs in future 
years should then be attributable to maintain costs.  

LK1.2.5 Reduce – Locate – direct costs The cost of reducing leakage through activities under the 
locate category in the report year. For the purposes of 
reporting, this category relates to the deployment of field-
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Line Title Definition 
based resources to locate leakage using active leakage 
control, temporary acoustic/noise sensing or in-pipe 
investigations. Direct costs shall relate to the total cost in 
terms of gross operating costs of carrying out these 
activities, including field-based time, training related to 
the activities being undertaken, performance 
management such as time/performance reviews, data 
analysis and preparation for targeting activities and 
planning time in relation to field-based work. The total 
cost for delivery of the activities shall be included for 
example vehicles, fuel, annual leave/sickness and 
associated equipment. Costs shall include team 
leadership roles and direct managers of leakage 
teams/functions. Where costs are not incurred, for 
example, if sickness time is not paid for when using a 
contractor, this should not be included. Where total costs 
for this activity are collected, the apportionment between 
maintain and reduce lines should be undertaken using an 
appropriate method such as number of leaks found, or 
repairs carried out. This line should reflect the costs 
required to reduce leakage in terms of people and 
equipment that is over and above the level required to 
maintain leakage at steady state from the prior reporting 
year.  

LK1.2.6 Reduce – Mend – direct costs The cost of reducing leakage through activities under the 
mend category in the report year. For the purposes of 
reporting, this category relates to the repair of all leak 
types including both customer reported/reactive leak 
repairs and company detected/proactive leak repairs 
including mains bursts, supply pipes, communication 
pipes and fittings. The direct costs are to be included for 
supply pipes where the company has undertaken repairs 
on behalf of customers and provided either a free repair 
or a contribution towards the repair. Direct costs shall 
relate to gross operating costs of carrying out these 
activities including field-based time, associated training, 
performance management, scheduling and planning. 
Where total costs for this activity are collected if required, 
companies may proportionally allocate between maintain 
and reduce and set out their rationale in supporting 
commentary. Further information on approaches to 
proportional allocation is provided below the table.   

LK1.2.7 Indirect costs – reduce – direct costs Indirect costs across all leakage reduction activities shall 
be provided including office space, insurance, tax, 
overheads, general IT systems that are not solely related 
to leakage management and any other indirect costs that 
are accounted for but not related directly to the leakage 
management activities. This should not include senior 
management but may include a proportion of time of a 
department lead or director with responsibility for leakage 
as part of a wider remit. If required, companies may 
proportionally allocate between maintain and reduce and 
set out their rationale in supporting commentary. 

LK1.2.8 Total reduce leakage expenditure Currently reported in line 6D.16 in annual performance 
reporting.  This should equal the sum of LK1.2.1 to LK1.2.8.  
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Line Title Definition 
Following development of this reporting guidance we 
recognise that companies may need to restate their 
reported 2020-21 annual performance report figures for 
this line. Please provide supporting commentary to 
explain any changes to the 2020-21 figure. 

LK1.3.8 Total leakage expenditure Currently reported in line 6D.16 in annual performance 
reporting. Total capital and operational expenditure for all 
leakage activities in the reporting year. This should 
include expenditure associated with all leakage activities 
to both maintain the existing leakage level and further 
reduce leakage beyond this point. This is expected to 
include but not be limited to expenditure on active 
leakage control, pressure management and mains 
replacement. For companies reporting leakage 
enhancement expenditure this will include the 
expenditure reported in lines 4L.26-28. For all companies 
the expenditure reported should be split between that 
allocated to maintaining leakage levels and that allocated 
to further reducing leakage. This should equal the sum of 
LK1.1.8 and LK1.2.8  
Following development of this reporting guidance we 
recognise that companies may need to restate their 
reported 2020-21 annual performance report figures for 
this line. Please provide supporting commentary to 
explain any changes to the 2020-21 figure. 

LK1.4 Mend supply pipe cost Where companies provide free repairs or contribution 
towards repairs of supply pipes, the total cost should be 
provided.  This should include both direct and indirect 
costs and includes both reduce and maintain costs 
together, to represent the total cost of support that 
companies are providing to customers in terms of supply 
pipe leakage. This should not include any activity related 
to internal plumbing systems, or home visits related to 
water efficiency.   

LK1 Additional guidance 

 Maintain and reduce 

The cost to maintain leakage (reference lines LK1.1.1 to LK1.1.8) should include both direct 
and indirect costs associated with the leakage management activities required to maintain 
the current level of leakage.  



Leakage information request 2017-22 – supporting guidance 

12 

 

Figure 3.1: Leakage volume split between maintain and reduce 

There is an expectation that companies should be able to determine the costs and activities 
that are related to maintaining the current level of leakage. The costs to maintain leakage 
may be based upon cost information from internal budgets and/or financial accounting 
systems which relate to the activities that are undertaken to maintain and reduce the level of 
leakage. The impact of weather should be factored into the cost to maintain the level of 
leakage. Where needed, costs that span both maintain and reduce may be proportionally 
allocated between the categories. Costs are required to be provided for both maintain and 
reduce across the PALM (prevent, aware, locate and mend) categories.  

In summary there are three options we consider that companies could use to proportionally 
allocate costs between maintain and reduce: 
 

A. Proportionally allocate maintain/reduce costs based on consideration of volumes of 
leakage required to maintain the previous years reported level and volumes of 
reduction beyond this achieved in the reporting year. With volume required to 
maintain the previous year’s level based on an assessment of NRR for the reporting 
year  

B.  Proportionally allocate maintain/reduce costs based on consideration of volumes 
of leakage required to maintain the previous years reported level and volumes of 
reduction beyond this achieved in the reporting year. With volume required to 
maintain the previous year’s level based upon steady state analysis of repairs and 
using appropriate flow rate and leak growth data along with leak run times to 
determine the volume required to maintain.  
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C. Where companies are unable to provide either of the above methods or have an 
alternative approach to estimating the volume required to maintain leakage this 
can be provided with a full explanation of the approach taken. For example, 
companies may take a more advanced approach to estimating the volume required 
to maintain, factoring in supply pipe deterioration assessments and the benefits of 
metering programmes into their assessment of the volume required to maintain 
leakage and may choose to present their approach using option C. A full 
explanation should be provided in the commentary in relation to their approach. 

 
Under all approaches the impact of the weather should be factored into the cost to maintain 
the level of leakage. 
 
Further detail of our expectations regarding the calculation of the volume of leakage that 
needs to be saved to maintain current level are included in the definition of this measure in 
line LK 6.2.  

 PALM categories 

Leakage activities can be broken down into PALM categories as a useful framework to 
describe companies’ strategies and approaches to managing leakage. This categorisation 
has been generally adopted by the industry, and practitioners were supportive of basing a 
reporting framework on it. Figure 3.2 below shows the activities included under each of the 
categories.  

Figure 3.2: Activities in each PALM category 

 

Prevent activities 
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The prevention of leakage occurring in the first place can be achieved through pressure 
management, network calming and asset rehabilitation.  

Rehabilitation can consist of a number of different options including replacement, and 
different forms of relining that may be structural or non-structural. The rehabilitation of 
networks can reduce leakage by reducing the number of bursts, but also can reduce weeps 
and seeps and very small leaks that may be problematic to find and fix effectively or 
efficiently. Rehabilitation may also include the communication pipes and supply pipes.  In 
order for rehabilitation to be effective, close attention to quality of workmanship and 
materials is required.  

Pressure management has been used quite extensively and can reduce stresses on pipes 
reducing the likelihood of leaks breaking out, as well as reducing the volume lost through 
existing leaks. Reducing pressure benefits leakage as the volume lost through existing leaks 
is reduced, and further to this it can reduce the risk of bursts and leaks from breaking out.  

Calm networks target some of the pressure transients that are potentially causing significant 
stress and strain on networks and seek to reduce these. Pressure transients are effectively 
shockwaves that travel through networks and can be a contributing factor in network failure 
and bursts. Pressure transients can be the result of water company assets (pumps, control 
valves) that can introduce rapid changes in pressure and flow rate or operational activities, 
and can result in failure of pipes, depending upon the level of surge protection that is in 
place. Improvements may be achieved through a number of different activities or 
combinations of activities, including enhanced pump control, air valve maintenance or 
upgrade, calm networks training for valve operations and surge protection improvements or 
enhancement. Third parties such as commercial customers with significant but transient 
supply needs can be identified and where causing a potential risk, can be persuaded to take 
positive and preventative action, rather than facing the risk of interruptions to supply.  

Aware activities 

Once a leak has occurred, finding out where the failure has happened is a key part of 
managing leakage. District Metered Areas (DMAs) were widely installed throughout the 1990s 
and 2000s and split company networks into discrete areas of on average around 1,000 
properties. DMAs form a key building block in managing leakage and are often key to 
identifying areas where leakage is an issue. They enable companies to “home in” on the leaks 
using other techniques. DMAs are typically used to assist in the efficient targeting of active 
leakage control (ALC) and associated resources. Active leakage control will include the use of 
a number of techniques to “home in” and eventually locate leaks. In our categorisation, the 
software and leakage targeting costs are to be included in 'aware', with the field based 'find' 
resources in locate.  
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The awareness phase is often the longest in the lifecycle of a leak. Instantaneous burst 
events carry relatively little weight when it comes to contribution to total leakage. Where 
DMAs have been used to target leakage, ALC is only undertaken in relatively small proportions 
of the network at any one time and as a result many 'smaller' leaks running over weeks or 
months make up a significant proportion of total leakage. 

Even with daily (or hourly) flow data the availability of ALC resources is still a key factor in the 
speed of identifying leaks. It can take days or weeks to survey a DMA, but this allows 
companies to prioritise ALC resources based on the analysis of DMA leakage trends. This can 
be more effective than ALC resources having to sweep systematically through the company 
areas. Further use of existing solutions as well as newer technologies can greatly improve the 
ability to home into specific areas within a DMA, such as the ones listed below: 

• Sub-DMA metering – also known as waste meters. 
• Metering – either standard, Automatic Meter Reading (AMR) or Advanced Metering 

Infrastructure (AMI) depending upon meter location. Only externally metered 
domestic properties will identify potential supply pipe leakage.  

• Remote sensing – for example aerial survey or satellite imagery 
• Intense pressure logging and hydraulic analysis to identify where head loss may be 

greater due to the presence of a leak.  
• Smart networks sensors – water temperature, pressure, transients, acoustics/noise 

etc. can all be used either individually or in-combination to help home in on potential 
leaks.  

• Water or pipe temperature sensing 

None of the techniques listed above are typically able to generate sufficient confidence in the 
location of the leak to move directly to 'mend' and therefore points of interest will usually be 
followed up using ALC resources as part of 'locate' activities. If companies do have the 
situation where network sensors generate a point of interest that is sufficiently localised to 
allow repair teams to do the final locating, then proportional allocation of costs between 
locate and mend may be required. 

For the purposes of our proposed reporting framework, any leakage reporting, systems and 
targeting analysis for active leakage control or operational management of DMAs is covered 
under 'aware'. 

We note that blanket coverage of loggers across the network is not necessarily the aim and 
that the optimum solution might for example result in coverage of certain network cohorts or 
areas that are exhibiting the worst performance. It may also be the case that certain DMA 
characteristics may be targeted, and the communications technology and coverage available 
may also influence companies’ strategies.  Seeking a true reflection of the coverage in terms 
of numbers of properties that would be within areas where permanent acoustic loggers will 
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generate awareness of leakage is an important area to better understand in terms of leakage 
strategies. 

Locate activities 

Locate activities for the purpose of this definition relates predominantly to field based active 
leakage control activities, with the time spent proactively locating hidden leaks. The 
definition seeks to understand productive time spent in the field. Where any final pinpointing 
of leaks is undertaken by repair teams for example, or where general network technicians 
undertake this as part of dealing with customer reported leaks, this time element should also 
be captured. 

Once an area of network has been established as likely to have a leak either through aware 
activities or customers reporting visible leaks, the precise pinpointing of leaks is typically 
carried out using ALC such as sounding, ground microphones, correlation or step testing. 
There are also other approaches that can be taken: 

• Gas injection 
• In-pipe inspection 
• General noise logging – temporary lift and shift 
• In some cases highly accurate correlating loggers in certain types of network can 

pinpoint leaks. 

Mend activities 

Undertaking repairs is a significant element of the total cost of leakage management, and 
typically involves digging a hole and fitting a repair clamp. Future improvements in repair 
techniques (eg, no dig solutions) aim to reduce the time and cost, providing benefits in terms 
of reduced leak run times and reducing potential costs of highways working and reducing 
disruption to the general public. 

 Indirect Costs 

Indirect costs associated with leakage activities should be reported separately, and may 
include: 

• Office space – rental 
• General management costs – not specifically related to leakage 
• Depreciation not related to specific equipment used in leakage management 
• General insurances or legal costs 
• Accounting and finance costs 
• General overheads 
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• Senior management where there is responsibility in part for leakage management. It 
should not include time associated with CEOs/managing directors that do not have 
direct responsibility for leakage. 
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4. LK2 – Prevent activities 

Table LK2 line definitions 

Line Title Definition 

LK2.1 Number of properties 
covered by PMAs with 
fixed outlet pressure 
control  

The number of total connected properties supplied that are covered 
through Pressure Managed Areas (PMAs) at the end of the report year. 
PMAs reflect pressure control through control valves and PRVs where 
the primary purpose is to reduce and manage pressure for leakage 
management. Pressure control through pumping shall not be 
included for the purposes of this definition. Total properties covered 
are based on the end of the reporting year and should include only 
PMAs where there is active pressure management with fixed outlet 
control. Fully open PRVs should not be included, and this definition 
should reflect operationally active PRVs only.  

LK2.2 Number of properties 
covered by PMAs with   
active pressure control 

The number of total connected properties supplied that are covered 
through Pressure Managed Areas (PMAs) at the end of the report year. 
PMAs reflect pressure control through control valves and PRVs where 
the primary purpose is to reduce and manage pressure for leakage 
management. Pressure control through pumping shall not be 
included for the purposes of this definition. Total properties covered 
are based on the end of the reporting year and should include only 
PMAs where there is active pressure management with pressure 
profiles controlled via pressure control systems. Fully open PRVs 
should not be included, and this definition should reflect operationally 
active PRVs only.  

LK2.3 Number of new PMAs The number of new PMAs installed and optimised in the report year. 
For the purposes of this definition, PMAs relate to control valves and 
PRVs only and not pump control systems.  

LK2.4 Number of properties 
covered by new PMAs 

The number of connected properties covered by new PMAs that were 
installed and optimised in the report year.  



Leakage information request 2017-22 – supporting guidance 

19 

 

5. LK3 – Aware activities 

Table LK3 line definitions 

Line Title Definition 

LK3.1  Number of fully 
operating DMAs  

The total number of fully operable DMAs in the report year.  

LK3.2  25th percentile DMA 
size 

The 25th percentile of DMA size in terms of property coverage (using 
4R.16 as the basis in terms of total connected properties), on average 
over the reporting year.  

LK3.3  Mean DMA size   The average size of DMAs in terms of  property coverage on average 
over the reporting year (using 4R.16 as the basis for the definition in 
terms of total connected properties within DMAs). Where smaller units 
than DMAs are operational and used for DMA targeting, this should be 
noted in the commentary response.  

LK3.4 75th percentile DMA 
size 

The 75th percentile of DMA size in terms of property coverage (using 
4R.16 as the basis in terms of total connected properties) on average 
over the reporting year.  

LK3.5 DMA operability Operable DMAs expressed as percentage coverage in terms of total 
connected properties on average in the reporting year (using 4R.16 as 
the basis in terms of total connected properties). Operability is as 
defined in the final reporting leakage guidance for PR19 document 
(27th March 2018).  

LK3.6 Length of trunk mains 
and upstream network 
in trunk mains 
balances 

The total length of trunk mains and distribution network upstream of 
leakage reporting areas of primary DMAs that are fed off trunk mains, 
and downstream of distribution input (DI) meters, used to estimate 
network leakage at the end of the report year. This represents the 
length of mains upstream of DMAs, in trunk mains balances where 
these used for regulatory reporting of trunk mains leakage. Where 
companies report using zonal reporting, this value should be 
calculated based on the total length of distribution mains in the zone 
minus the DMA mains length.  

LK3.7 Length of trunk main The total length of trunk main, based upon network that is 
downstream of DI meters and upstream of the zonal or DMA meters 
used in reporting leakage.  

LK3.8 Proportion of trunk 
mains and upstream 
network in trunk mains 
balances. 

Calculated as a percentage from above two lines 

LK3.9 Smart networks 
coverage – permanent 
acoustic/noise 
loggers    

The average percentage in the report year of coverage of properties 
with permanent acoustic/noise loggers installed within the operating 
range of sensors, based on total connected properties (using 4R.27) at 
year end. If a proportion of a DMA is covered to target hotspot areas, 
the manufacturers guidance or practical experience and evidence 
may be used to determine the proportion of coverage for that DMA.  

https://www.ofwat.gov.uk/wp-content/uploads/2018/03/Reporting-guidance-leakage.pdf
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6. LK4 – Locate activities 

Table LK4 line definitions 

Line Title Definition 

LK4.1 Hours on ALC activity per 
annum   

The total hours spent on active leakage control activities including 
temporary acoustic/noise logging. This time shall represent productive 
time related to active leakage control and include field-based time spent 
locating hidden leakage and can include office-based time such as 
accessing data and performance reviews/meetings related to the role of 
carrying out active leakage control. This time should exclude non-
productive time such as sickness absence, holidays, and non-leakage 
company meetings or updates. This should exclude any time spent on 
maintenance of DMAs, PMAs, and flow/pressure and other network 
monitoring and other activities that are related to the “aware” activities. 
This should exclude time spent undertaking managing systems, reporting 
and targeting of ALC resources. The time in this line should reflect the 
time spent on active leakage control, and not the office-based activities 
such as targeting and prioritisation of DMAs for ALC.  
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7. LK5 - Mend activities 

Table LK5 line definitions 

Line Title Definition 

LK5.1 Number of mains 
repairs – customer 
reported 

The total number of mains repairs excluding mains fittings such as 
hydrants, washouts, air valves and other network apparatus. 
Repairs should have been completed in the reporting year and 
originated through being reported to the company by customers. 
Completion is defined as the physical repair being undertaken 
including reinstatement. The number of repairs should reflect the 
position at the end of the process, i.e. once a repair has been 
undertaken as the remedy rather than an initial fault which may 
then change category.  

LK5.2 Number of mains 
repairs – company 
detected 

The total number of mains repairs excluding mains fittings such as 
hydrants, washouts, air valves and other network apparatus. 
Repairs should have been completed in the reporting year and 
originated through being proactively detected by the company. 
Completion is defined as the physical repair being undertaken 
including reinstatement. The number of repairs should reflect the 
position at the end of the process, i.e. once a repair has been 
undertaken as the remedy rather than an initial fault which may 
then change category. 

LK5.3 Average run time for 
customer reported 
mains repairs 

The average run time in days* for customer reported mains repairs 
excluding fittings, that are completed in the reporting year. The run 
time should be calculated based upon the time between a leak was 
located (e.g., when it was initially confirmed, pinpointed or using 
the date the job was entered onto a works management system, 
whichever is earliest) and the time the physical repair was 
completed, and the loss of water stopped. This time does not 
include the time between being made aware of the leak e.g., a 
customer contact and the time it was located. This time does not 
include the time after the physical repair was carried out and the 
time of reinstatement. The number of repairs this run time relates 
to should reflect the position at the end of the process, i.e. once a 
repair has been undertaken as the remedy rather than an initial 
fault which may then change category. 

LK5.4 Average run time for 
company detected 
mains repairs.  

The average run time in days* for company detected mains repairs 
excluding fittings, that are completed in the reporting year. The run 
time should be calculated based upon the time between a leak was 
located (e.g. when it was pinpointed or using the date the job was 
entered onto a works management system, whichever is earliest) 
and the time the physical repair was completed and the loss of 
water stopped. This time does not include the time between being 
made aware of the leak e.g., a DMA flow rate increase and the time 
it was located. This time does not include the time after the 
physical repair was carried out and the time of reinstatement. The 
number of repairs this run time relates to should reflect the 
position at the end of the process, i.e. once a repair has been 
undertaken as the remedy rather than an initial fault which may 
then change category. 
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Line Title Definition 

LK5.5 Number of mains 
fittings repairs – 
customer reported 

The total number of mains fittings repairs such as hydrants, 
washouts, air valves and other network apparatus. Repairs should 
have been completed in the reporting year and originated through 
being reported to the company by customers. Completion is defined 
as the physical repair being undertaken including reinstatement. 
The number of repairs should reflect the position at the end of the 
process, i.e., once a repair has been undertaken as the remedy 
rather than an initial fault which may then change category. 

LK5.6 Number of mains 
fittings repairs – 
company detected. 

The total number of mains fitting repairs such as mains fittings 
such as hydrants, washouts, air valves and other network 
apparatus. Repairs should have been completed in the reporting 
year and originated through being proactively detected by the 
company. Completion is defined as the physical repair being 
undertaken including reinstatement. The number of repairs should 
reflect the position at the end of the process, i.e., once a repair has 
been undertaken as the remedy rather than an initial fault which 
may then change category. 

LK5.7 Average run time for 
customer reported 
mains fittings 
repairs 

The average run time in days* for customer reported mains fittings 
repairs, that are completed in the reporting year. The run time 
should be calculated based upon the time between a leak was 
located (e.g., when it was pinpointed or using the date the job was 
entered onto a works management system, whichever is earliest) 
and the time the physical repair was completed, and the loss of 
water stopped. This time does not include the time between being 
made aware of the leak e.g., a customer contact and the time it 
was located. This time does not include the time after the physical 
repair was carried out and the time of reinstatement. The number 
of repairs this run time relates to should reflect the position at the 
end of the process, i.e. once a repair has been undertaken as the 
remedy rather than an initial fault which may then change 
category. 

LK5.8 Average run time for 
company detected 
mains fittings 
repairs 

The average run time in days* for company detected mains fittings 
repairs, that are completed in the reporting year. The run time 
should be calculated based upon the time between a leak was 
located (e.g., when it was pinpointed or using the date the job was 
entered onto a works management system, whichever is earliest) 
and the time the physical repair was completed, and the loss of 
water stopped. This time does not include the time between being 
made aware of the leak e.g., a DMA flow rate increase  and the time 
it was located. This time does not include the time after the 
physical repair was carried out and the time of reinstatement. The 
number of repairs this run time relates to should reflect the 
position at the end of the process, i.e. once a repair has been 
undertaken as the remedy rather than an initial fault which may 
then change category. 

LK5.9 Number of 
communication pipe 
repairs – customer 
reported 

The total number of communication pipe repairs carried out 
including stop taps and boundary boxes. Repairs should have been 
completed in the reporting year and originated through being 
reported to the company by customers. Completion is defined as 
the physical repair being undertaken including reinstatement. The 
number of repairs should reflect the position at the end of the 
process, i.e. once a repair has been undertaken as the remedy 
rather than an initial fault which may then change category. 
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Line Title Definition 

LK5.10 Number of 
communication pipe 
repairs – company 
detected 

The total number of communication pipe repairs carried out 
including stop taps and boundary boxes. Repairs should have been 
completed in the reporting year and originated through being 
proactively detected by the company. Completion is defined as the 
physical repair being undertaken including reinstatement. The 
number of repairs should reflect the position at the end of the 
process, i.e. once a repair has been undertaken as the remedy 
rather than an initial fault which may then change category. 

LK5.11 Average run time for 
customer reported 
communication pipe 
repairs 

The average run time in days* for customer reported 
communication pipe repairs, that are completed in the reporting 
year. The run time should be calculated based upon the time 
between a leak was located (e.g., when it was pinpointed or using 
the date the job was entered onto a works management system, 
whichever is earliest) and the time the physical repair was 
completed, and the loss of water stopped. This time does not 
include the time between being made aware of the leak e.g., a 
customer contact and the time it was located. This time does not 
include the time after the physical repair was carried out and the 
time of reinstatement. The number of repairs this run time relates 
to should reflect the position at the end of the process, i.e. once a 
repair has been undertaken as the remedy rather than an initial 
fault which may then change category. 

LK5.12 Average run time for 
company detected 
communication pipe 
repairs 

The average run time in days* for company detected 
communication pipe repairs that are completed in the reporting 
year. The run time should be calculated based upon the time 
between a leak was located (e.g., when it was pinpointed or using 
the date the job was entered onto a works management system, 
whichever is earliest) and the time the physical repair was 
completed, and the loss of water stopped. This time does not 
include the time between being made aware of the leak e.g., a DMA 
flow rate increase and the time it was located. This time does not 
include the time after the physical repair was carried out and the 
time of reinstatement. The number of repairs this run time relates 
to should reflect the position at the end of the process, i.e. once a 
repair has been undertaken as the remedy rather than an initial 
fault which may then change category. 

LK5.13 Number of supply 
pipe repairs – 
customer reported 

The total number of customer reported supply pipe repairs carried 
out that the company is aware of, either through carrying out 
repairs on behalf of customers or where they have confirmation 
that customers have carried out the repair. Repairs should have 
been completed in the reporting year and originated through being 
reported to the company by customers. Completion is defined as 
the physical repair being undertaken. The number of repairs should 
reflect the position at the end of the process, i.e. once a repair has 
been undertaken as the remedy rather than an initial fault which 
may then change category. 

LK5.14 Number of supply 
pipe repairs – 
company detected 

The total number of company detected supply pipe repairs carried 
out that the company is aware of, including those where customers 
have arranged for the repair to be undertaken themselves as well 
as where the company has undertaken repairs. Repairs should have 
been completed in the reporting year and originated through being 
proactively detected by the company. Completion is defined as the 
physical repair being undertaken. The number of repairs should 
reflect the position at the end of the process, i.e. once a repair has 
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Line Title Definition 
been undertaken as the remedy rather than an initial fault which 
may then change category. 

LK5.15 Average run time for 
customer reported 
supply pipe repairs 

The average run time in days* for all customer reported supply pipe 
repairs, that are completed in the reporting year including those 
undertaken by customers that the company is aware of.  The run 
time should be calculated based upon the time between a leak was 
located (e.g., when it was pinpointed or using the date the job was 
entered onto a works management system, whichever is earliest) 
and the time the physical repair was completed, and the loss of 
water stopped. This time does not include the time between being 
made aware of the leak e.g., a customer contact and the time it 
was located. This time does not include the time after the physical 
repair was carried out and the time of reinstatement. The number 
of repairs this run time relates to should reflect the position at the 
end of the process, i.e. once a repair has been undertaken as the 
remedy rather than an initial fault which may then change 
category. 

LK5.16 Average run time for 
company detected 
supply pipe repairs   

The average run time in days* for company detected supply pipe 
repairs that are completed in the reporting year including those 
undertaken by customers, that the company is aware of. The run 
time should be calculated based upon the time between a leak was 
located (e.g., when it was pinpointed or using the date the job was 
entered onto a works management system, whichever is earliest) 
and the time the physical repair was completed, and the loss of 
water stopped. This time does not include the time between being 
made aware of the leak e.g., a DMA flow rate increase and the time 
it was located.  This time does not include the time after the 
physical repair was carried out and the time of reinstatement. The 
number of repairs this run time relates to should reflect the 
position at the end of the process, i.e. once a repair has been 
undertaken as the remedy rather than an initial fault which may 
then change category. 

LK5.17 Number of free 
supply pipe repairs 
undertaken   

The total number of supply pipe repairs, both customer reported 
and company detected (including through identification using 
metering), where the company has undertaken a free repair on 
behalf of the customer including reinstatement.  

LK5.18 Number of supply 
pipe repairs where 
financial assistance 
provided 

The total number of supply pipe repairs, including both customer 
reported and company detected (including through identification 
using metering), where the company has provided some financial 
assistance. For example, this could take the form of the company 
providing the customer with a contribution towards costs or the 
company may undertake a repair but not offer reinstatement.  

LK5.19 Number of supply 
pipe repairs where 
other support 
provided   

The total number of supply pipe repairs where no financial support 
or free repair has been provided to the customer, but other support 
has been provided, such as leak localisation support or help for the 
customer in terms of the process e.g. where to obtain approved 
plumbers.  

CW5 Additional guidance 

* Number of days should be expressed as a decimal to one decimal place. 
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8. LK6 – Leakage levels 

Table LK6 line definitions 

Line Title Definition 

LK6.1 Historical minimum 
achieved level of 
leakage 

A sum of the historical minimum achieved levels of leakage at 
different dates and times, using the current reporting guidance 
methodology for bottom-up leakage estimation (as defined in the 
leakage guidance for PR19 document (27th March 2018). This should be 
the minimum weekly achieved level over a 5-year period based on an 
appropriate approach to remove spurious values such as inoperable 
data or random events, to represent a true minimum achieved level 
obtained from weekly average leakage values. This shall be calculated 
at DMA level and extrapolated to company level using an appropriate 
means. 

LK6.2 Volume of leakage that 
needs to be saved to 
maintain current level  

Calculation of the volume of leakage that needs to be saved in order to 
maintain the previous reporting year level in Ml/d. 
 
One of the following three options should be used: 
 

A. Apportion maintain/reduce volumes based on assessment 
of NRR for the reporting year taking into consideration 
the impact of weather.  
 

The assessment shall derive the natural rate of rise (NRR) estimate 
using nightline approach with at least 50% of DMAs used in the 
analysis. An update for the reporting year is required using data that 
includes the reporting year and not just historical information, 
although this assessment should use historical data from previous 
report years to ensure the estimation is reflective of the report year as 
well as making full use of available historical data to derive robust 
volumes. 
 
For the avoidance of doubt the estimate of NRR should include the 
impact of weather within the report year. Companies should quantify 
the impact of weather on the NRR within their commentary that 
accompanies their completed tables. The most appropriate best-
practice should be used either from UKWIR or the methodology that 
forms part of leakage management software system and analytical 
approaches.  
 

B. Steady State analysis to determine the volume required 
to maintain the previous year outturn level of leakage. 
Companies may apportion maintain/reduce volumes 
based upon steady state analysis of repairs and using 
appropriate flow rate and leak growth data along with 
leak run times to determine the volume required to 
maintain.  
 

Through analysis of periods of equal leakage given a stated tolerance, 
spanning periods of between 6 months and 24 months to determine 
the overall number of repairs that were carried out to stand still. Using 
appropriate estimation of awareness times, locate time and repair 

https://www.ofwat.gov.uk/wp-content/uploads/2018/03/Reporting-guidance-leakage.pdf
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Line Title Definition 
time along with flow rates and leak growth factors to calculate a 
volume in Ml/d.  
 

C. Where companies are unable to provide either of the 
above methods or have an alternative approach to 
estimating the volume required to maintain leakage this 
can be provided with a full explanation of the approach 
taken.  
 

For example, companies may take a more advanced approach to 
estimating the volume required to maintain, factoring in supply pipe 
deterioration assessments and the benefits of metering programmes 
into their assessment of the volume required to maintain leakage and 
may choose to present their approach using option C. A full 
explanation should be provided in the commentary in relation to their 
approach.  
 
Weather impacts should be included in the volume to maintain, and 
companies should outline the approach to calculating the impact of 
weather in the commentary.  

LK6.3 Leakage improvements 
delivering benefits in 
2020-2025 

Currently reported in the APR in line 6D.17 incremental leakage 
enhancement delivered during the reporting year to the supply-
demand balance. This should be completed by all companies and is 
calculated as the difference from the previous years ‘Total annual 
leakage’ figure reported in 6B.9. Note that because benefits are 
recorded in this line a reduction in leakage will be reported as a 
positive number (benefit) and an increase in leakage will be reported 
as a negative number (dis-benefit). 
We are not requesting that this data is re-submitted as part of this 
submission but have included it as it will be used alongside the data 
collected in this table. 
However, if you are proposing an amendment to your historically 
reported data you should clearly include the proposed change and an 
explanation of the reasons for the change in your commentary. 

LK6.4 Total leakage Currently reported in the APR in line 6B.9 and 3F.5. Total annual 
leakage measures the sum of distribution losses and supply pipe 
losses in megalitres per day (Ml/d). It includes any uncontrolled losses 
between the treatment works and the customer’s stop tap. It does not 
include internal plumbing losses. Reported as a post MLE figure. 
We are not requesting that this data is re-submitted as part of this 
submission but have included it as it will be used alongside the data 
collected in this table. 
However, if you are proposing an amendment to your historically 
reported data you should clearly include the proposed change and an 
explanation of the reasons for the change in your commentary. 

LK6.5 Leakage upstream of 
DMAs 

Represents the losses between distribution input (DI) meters and the 
zonal or DMA meters used for operational leakage management (i.e., 
network upstream of DMA meters used for leakage targeting, 
including any service reservoirs. Post MLE estimates should be used 
for this reporting line. For companies that use zonal reporting that 
includes trunk mains and service reservoirs as part of reporting total 
leakage, this line should be the difference between total leakage and 
DMA/sub zonal leakage. 
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Line Title Definition 
 
For companies that report total leakage using DMAs plus other 
estimates for trunk mains and service reservoir leakage, these post 
MLE* estimates should be used to derive this line. This is a sub-
component of LK6.4 and lines LK6.5 to LK6.10 should sum to the total 
in LK6.4. 

LK6.6 Distribution main losses Represents the losses company's potable water distribution mains 
downstream of DMA meters, excluding any customer supply pipe 
losses. This is a sub-component of LK6.4 and lines LK6.5 to LK6.10 
should sum to the total in LK6.4. Reported as a post MLE figure. 

LK6.7 Customer supply pipe 
losses – measured 
households 

Losses on the customer supply pipe of measured household 
customers. It does not include internal plumbing losses. This is a sub-
component of LK6.4 and lines LK6.5 to LK6.10 should sum to the total 
in LK6.4. Reported as a post MLE figure..  

LK6.8 Customer supply pipe 
losses – unmeasured 
households 

Losses on the supply pipe of unmeasured household customers. It 
does not include internal plumbing losses. This is a sub-component of 
LK6.4 and lines LK6.5 to LK6.10 should sum to the total in LK6.4. 
Reported as a post MLE figure. 

LK6.9 Customer supply pipe 
losses – measured non-
households 

Losses on the supply pipe of measured non-household customers. It 
does not include internal plumbing losses. This is a sub-component of 
LK6.4 and lines LK6.5 to LK6.10 should sum to the total in LK6.4. 
Reported as a post MLE figure. 

LK6.10 Customer supply pipe 
losses – unmeasured 
non-households 

Losses on the supply pipe of unmeasured non-household customers. It 
does not include internal plumbing losses. This is a sub-component of 
LK6.4 and lines LK6.5 to LK6.10 should sum to the total in LK6.4. 
Reported as a post MLE figure. 

LK6 Additional guidance 

*MLE – Maximum Likelihood Estimation and referring to the volumes that were reconciled 
during the reporting process. 
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