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Executive Summary 
This report details an alternative method of assessing the relative performance of pollution incidents 

to be considered by the EA, NRW and Ofwat. We are concerned that the current methodology for 

pollution incidents is too simplistic and risks giving a misleading picture. The current approach 

evaluates performance from all assets relative to the length of sewer but does not take into account 

the number of other water company assets which also give rise to pollution incidents.  

For instance, sewage treatment works, combined sewer overflows, rising mains, pumping stations, 

storm tanks and surface water outfalls also contribute to pollution incidents. The number of these 

assets vary considerably across the industry due to differences in companies’ operating 

environments. These assets account for a significant proportion of incidents, with 48% of the 

pollution incidents caused by other assets and the remaining 52% from foul sewers.  

Our proposed method extends on the current approach to take into account the performance of all 

assets which contribute to pollution incidents. The performance of each asset is evaluated by 

examining the number of pollution incidents from a given asset relative to the number of those 

assets.  

If the number of all assets are considered in the assessment, the overall picture would look very 

different as the following table shows. The table shows the difference in the performance score 

under the current approach and our proposed approach. Positive values indicate that the company’s 

performance has improved when accounting for all of their assets. A negative value indicates that 

the current approach favours these companies due to their relatively small number of assets.  

 

Difference in 
Performance Score 
(%) 

South West 47% 

Dŵr Cymru 23% 

Anglian 10% 

Southern 1% 

Wessex (1%) 

Yorkshire (4%) 

Northumbrian (6%) 

Severn Trent (7%) 

Thames (18%) 

United Utilities (19%) 

There is a strong correlation between the rank of the relative number of assets and the difference in 

the performance score. When all assets are not taken into account this can results in an 

unfavourable performance assessments for companies’ with a relatively large number of assets and 

a favourable performance assessment for companies with a small number of assets.  

The current approach of reporting pollution incidents has significantly improved the performance 

level in the industry. However as the performance continues to improve and converge, the proposed 

approach adds in an additional level of detail to account for differences in the operating 

characteristics in the industry.  

The report concludes that when determining the threshold values and upper quartile targets for the 

EPA and PR19 price review, the EA, NRW and Ofwat should consider evaluating performance against 

all assets. 
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1. Introduction 
 

Environmental performance is reported in the Environmental Performance Assessment (EPA) 

published by the Environment Agency (EA) and Natural Resources Wales (NRW). The EPA reports the 

number of pollution incidents per 10,000km of sewers.  

Pollution incidents are caused by a failure at one of a number of different assets, including sewage 

treatment works, CSOs, pumping stations, rising mains, storm tanks, surface water outfalls and foul 

sewers. The current approach only takes into account the different length of sewers across 

companies. However nearly 50% of our pollution incidents are cause from other assets which are not 

currently considered in the assessment of performance.  

The objective of this report is to examine the importance of accounting for all types of assets and to 

propose an alternative approach to comparing performance.  

This report is split into six sections 

 Section 2 provides an overview of the current framework 

 Section 3 examines the importance of accounting for all assets 

 Section 4 outlines an alternative modelling approach 

 Section 5 evaluates the performance level 

 Section 6 concludes the report 

2. Current comparative approach to pollution incidents 
 

The number of pollution incidents is reported in the Environmental Performance Assessment (EPA) 

published by Natural Resources Wales (NRW) and the Environment Agency (EA). The EPA was 

introduced in 2011 as a tool to compare the performance between water companies and across 

years. The EPA includes six environmental indicators, one of which is pollution incidents.  

The EPA reports the number of pollution incidents per 10,000km of sewers. The number of pollution 

incidents is normalised by the length of sewer to facilitate a meaningful comparison of the 

performance of different companies, taking into account the different size of the network across the 

industry. 

The EA and NRW assess the performance of water companies by banding each company into one of 

three categories; Green, Amber and Red. Each company is rated based on their performance relative 

to threshold values set by the EA and NRW. The thresholds are based on previous performance and 

expectations of future performance. For example in 2017 performance was banded as Green if 

performance is equal to or less than 25 incidents per 10,000km of sewer.  

The EA and NRW collect data on the number of pollution incidents against the type of asset that has 

caused the incident. The number of pollution incidents are recorded against the following assets; 

foul sewers, CSOs, rising mains, surface water outfalls, pumping stations, sewage treatment works, 

storm tanks and other assets. The table below shows the breakdown of pollution incidents per asset 

for 2017.  

 

 



5 
 

Table 1: Number of pollution Incidents 

 

Foul 
Sewers 

CSOs 
Rising 
Mains 

Surface 
Water 

Outfalls 

Pumping 
Stations 

Sewage 
Treatment 

Works 

Storm 
Tank 

Other  Total 

Anglian 85 9 20 6 70 33 0 0  223 

Dŵr Cymru 56 18 8 0 11 9 0 0  102 

Northumbrian 24 13 4 1 6 3 0 0  51 

Southern 52 4 17 1 35 14 0 0  123 

Severn Trent 152 28 27 1 45 31 1 0  285 

South West 73 12 11 3 32 36 0 0  167 

Thames 221 4 17 11 19 31 0 0  303 

United 
Utilities 48 20 8 7 32 54 2 0  171 

Wessex 38 12 7 0 6 15 3 2  83 

Yorkshire 92 21 22 3 43 46 0 0  227 

 

Current performance is evaluated by comparing the total number of pollution incidents (from all 

assets) relative to the length of sewers. The table below reports the 2017 industry performance per 

10,000km of sewers reported by the NRW and EA1. 

Table 2: Number of pollution incidents per length of sewer 
 

Total Number of 
Incidents 

Length of Sewer 
(km) 

 Pollution Incidents per 
10,000km of sewer 

Northumbrian 51 30,026  17.0 

United Utilities 171 77,339  22.1 

Wessex 83 34,944  23.8 

Thames 303 108,980  27.8 

Dŵr Cymru 102 36,260  28.1 

Anglian 223 76,437  29.2 

Severn Trent 285 94,027  30.3 

Southern 123 39,541  31.1 

Yorkshire 227 52,263  43.4 

South West 167 17,440  95.8 

 

As well as being reported in the EPA, pollution incidents are one of Ofwat’s 14 common performance 

commitments for the 2019 price review. Ofwat also compares the performance of water companies 

to set performance commitments for 2020/21- 2024/25. Ofwat has outlined its expectations that 

companies should be targeting upper quartile level of performance.  

                                                           
11 Note that the performance is slightly different to that reported by the EA and NRW as the length of sewers 
has been updated to reflect the value in the 2018 APR. The NRW and EA keep the length of sewers the same 
over the period to ensure changes in relative performance is only driven by changes in incidents. The 2018 APR 
has been used here to allow for updated number of other assets to be included in the analysis.  
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The following section highlights the importance of accounting for differences in the companies’ 

operating areas when applying comparative benchmarking to set targets for performance 

improvements. .  

 

3. Accounting for all assets 
 

Pollution incidents arise as a result of a failure of an asset. The assets included within the EA’s 

pollution definition are: sewage treatment works, foul sewers, combined sewer overflows (CSOs), 

rising mains, pumping stations, storm tanks and surface water outfalls. Foul sewers account for 52% 

of the pollution incidents and the other assets account for 48% of all incidents in 2017. Although the 

other assets account for nearly 50% of incidents, the current methodology does not reflect the 

number of these assets in the relative assessment of performance.  

This section illustrates the importance of accounting for the number of different types of assets that 

cause pollution incidents. Firstly a simple illustration is provided to demonstrate the risk that the 

true picture of performance can be distorted when only one asset is taken into account. Secondly 

this section highlights the importance by examining the differences in the number of assets across 

the industry.  

The impact of only accounting for one type of asset can be demonstrated through a simple 

illustration. Table 3 provides data for two companies, A and B.  The companies have the same 

number of pollution incidents and the same length of sewers. The current approach of reporting the 

number of incidents per 10,000km shows that the two companies’ have the same performance 

score. 

Table 3: Company A and B Pollution Incidents 

 Company A Company B 

Pollution Incidents from Sewers 30 30 

Pollution Incidents from STWs 30 30 

Total Incidents 60 60 

   

Length of Sewers 30,000 30,000 

Incidents per 10,000km 20 20 

 

 The current approach looks at the incidents caused by all assets relative to the length of sewers. The 

performance of the sewage treatment works can be examined by comparing the number of 

incidents caused by sewage treatment works relative to the number of sewage treatment works. 

The performance of foul sewers can be examined by comparing the number of incidents from foul 

sewers relative to the length of sewer. The table below shows the performance of foul sewers and 

sewage treatment works (STWs) separately.  
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Table 4: Company A and B Performance per Asset 

 Company A Company B 

Pollution Incidents from Sewers 30 30 

Length of Sewers 30,000 30,000 

Incidents from Sewers per 10,000km 10 10 

   

Pollution Incidents from STWs 30 30 

Number of STWs 50 100 

Incidents from STWs per 1,000 STW 0.6 0.3 

 

The performance for foul sewers is the same as both companies have the same number of incidents 

and the same length of sewer. Company A and B have the same number of incidents from sewage 

treatment works, however Company A has more sewage treatment works. Therefore the 

performance per sewage treatment works for Company A is better than Company B.  

This simple illustration highlights the risk that the relatively simplistic approach of only considering 

one type of asset in the normalisation of incidents can result in a misleading picture of performance. 

The current approach would report that the performance of Company A and B as the same. However 

when accounting for the number of sewage treatment works as well as length of sewers the 

performance differs substantially. These two different views of performance can have important 

implications on the targets that companies are set.  

The impact of only taking into account one type of asset depends on the heterogeneity of the 

industry’s asset stock is. If companies have large differences in the number of assets per length of 

sewer, then only accounting for one type of asset will have a significant impact.  

The differences in the companies’ assets are examined in Table 5. The table compares the number of 

combined sewer overflows, pumping stations, sewage treatment works, length of rising mains and 

length of surface water mains relative to the length of mains. Data for the number of assets are 

reported in companies’ 2017-18 annual performance report.  

Table 5: Number of Assets per length of sewers 

  

Combined Sewer 
Overflows 

(Nr per 1,000km 
of mains) 

Pumping Stations 
(Nr per 1,000km 

of mains) 
 

Sewage 
Treatment Works 
(Nr per 1,000km 

of mains) 

Rising Mains 
(km per 

1,000km of 
mains) 

Surface Water 
Only Mains 

(km per 1,000km 
of mains) 

Anglian 35 81 15 59 150 

Dŵr Cymru 77 66 23 35 93 

Northumbrian 60 31 14 14 148 

Southern 26 84 9 38 129 

Severn Trent 43 48 11 25 181 

South West 92 71 37 35 162 

Thames 6 64 3 18 214 

United Utilities 37 34 7 13 136 

Wessex 41 60 11 35 132 

Yorkshire 55 48 12 24 143 
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The table highlights that the number of assets per 1,000km of sewers varies significantly across the 

industry. The number of CSOs per 1,000km of sewer varies from 6 to 77.  The number of sewage 

treatment works per 1,000km of sewers ranges from 3 to 37. The table also shows that several 

companies have consistently higher number of assets across all of the different types of assets, for 

example South West Water and Welsh Water. On the other hand several companies have 

consistently lower number of assets relative to the length of sewers, for example United Utilities and 

Thames. An alternative approach to comparing performance that takes into account these 

differences in the number of assets across the industry is outlined in the next section.  

4. Modelling Approach 
 

This section outlines an approach that allows a comparison of the performance across the industry 

that takes into account the performance of each type of asset. The four key steps are outlined 

below. Each step is outlined further in the next four sections. 

 Step 1: Calculate the performance of each asset type 

- The asset performance for each company is calculated by dividing the number of 

pollution incidents from the given asset by the number of assets (or the length 

of sewer) 

Step 2: Calculate the asset based performance score for each company 

- The asset based performance calculates the number of incidents a company 

would incur if it had achieved each other company’s performance for each asset 

type. The number of incidents will differ between companies according to the 

number of assets in each company’s operating area.  

 

Step 3: Calculate the UQ performance level for each company 

- Given the asset based performance scores an upper quartile performance level 

for each company is calculated.  

Step 4: Evaluate Performance 

- Performance is evaluated by comparing the actual number of incidents to the 

upper quartile level of incidents 

 

The EA and NRW outline that pollution incidents can be caused from seven types of assets. The 

proposed approach allows for the performance of each type of asset to be examined separately and 

then aggregated to provide an overall company assessment. For the performance of a given asset to 

be considered separately, asset data is required. The performance of six key assets are considered in 

the proposed approach. The table outlines which assets have been included separately. If an assets 

performance has not been assessed separately, the pollution incidents have been allocated to 

another asset type to ensure that they are still included within the assessment of pollution incidents. 
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Table 6: Assets included in the assessment 

 Incorporate 
Separately 

Asset Data Comment 

Sewage 
Treatment Works 
(STWs) 

Yes Number of STWs  

Combined Sewer 
Overflow (CSO) 

Yes Number of CSOs  

Sewage Pumping 
Station (SPS) 

Yes Number of SPSs  

Foul Sewers Yes Length of Sewers  

Rising Mains Yes Length of Rising 
Mains 

 

Surface Water 
Outfalls 

Yes Length of surface 
water mains 

 

Storm Tanks No- Included 
in STWs 

 Asset data is not available for the number of storm 
tanks. The incidents have been included in sewage 
treatment works. 

Other No- Included 
in Foul 
Sewers 

 Other assets account for a small proportion of 
incidents. These have been included in foul sewers as 
foul sewers make up the largest proportion of 
incidents therefore the inclusion will have a limited 
impact.  

 

4.1 Step 1: Performance of each asset by company 
The first step is to calculate the performance of each asset. The performance is calculated by 

comparing the number of pollution incidents from a given asset type to the number of assets (or 

length of sewers). For example: 

 Performance of CSOs= Pollution Incidents caused by CSOs / Number of CSOs 

 Performance of STWs = Pollution Incidents caused by STWs / Number of STWs 

 Performance of foul sewers= Pollution Incidents caused by foul sewers / Length of foul 

sewers 

The table below reports the calculation of the performance score for sewage treatment works 

(STWs) by company. The first column reports the number of incidents from STWs and the second 

column reports the number of STWs. The final column reports the performance per 1,000 STWs. This 

calculation is repeated for each of the six types of assets, the full details are in appendix 1. 
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Table 7: Performance scores for STWs 

 

 

Incidents 
from 
STWs 

Number of 
STWs 

 
Performance 

per 1,000 
STWs 

Northumbrian 3 413  7.3 

Dŵr Cymru 9 835  10.8 

Anglian 33 1129  29.2 

Severn Trent 31 1010  30.7 

Wessex 15 401  37.4 

Southern 14 365  38.4 

South West 36 651  55.3 

Yorkshire 46 611  75.3 

Thames 31 353  87.8 

United Utilities 54 568  95.1 

 

 

4.2 Step 2: Asset Based Performance levels 
 

The second step is to calculate the asset based performance level for each company and each asset 

type. As the approach examines the performance of multiple assets, a simple ratio cannot be used 

for the overall assessment of the companies’ performance. To allow for multiple assets to be 

included an ‘asset based performance’ measure is calculated.  

The ‘asset based performance’ calculates the number of pollution incidents that a company, given its 

configuration of assets, would expect to incur for a given level of performance for each asset type.  

The asset based performance can be demonstrated through a simple example.  If we consider two 

companies, Company A and Company B. Company A has 6 sewage treatment works and Company B 

has 12 Sewage treatment works. If the average number of pollution incidents per sewage treatment 

works is 0.5, to achieve the average number of incidents Company A would have 3 incidents whereas 

Company B would have 6 incidents.  

The ‘asset based performance’ is calculated for each company by multiplying the performance of 

each company for each asset (as calculated in Step 1) by each companies’ number of assets. The 

company asset based performance is the sum of the asset base performance for each asset as 

outlined in Figure 1.  
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Figure 1: Calculation of Company Asset Based Performance 

 

 

 

 

 

 

 

 

 

The ‘asset based performance for STWs for Dŵr Cymru and Southern are calculated in table 8. The 

table reports the performance per asset as calculated in step 1. The table then reports the number 

of sewage treatment works operated by Dŵr Cymru and Southern. The final column reports the 

asset based performance for Dŵr Cymru for sewage treatment works. This is calculated by 

multiplying the performance for each company by Dŵr Cymru’s and Southern’s number of works.  

The asset based performance calculates the number of pollution incidents Dŵr Cymru and Southern 

Water would incur if it had another company’s performance given its asset base. For example if both 

companies were to target the industry leading performance, given their number of works Dŵr 

Cymru would need to reduce the number of pollution incidents from sewage treatment works to 6 

whereas Southern would need to reduce the number of incidents to 3. The number of incidents for 

Southern Water is lower as it has a smaller number of sewage treatment works.  

Table 8: Asset Based Performance for Dŵr Cymru and Southern Water for Sewage Treatment Works 

 

 

 

 

Performance 
per 1,000 

STWs 

Dŵr Cymru 
Nr of STWs 

DCWW Asset 
Based 

Performance 
STWs 

 
Performance 

per 1,000 
CSOs 

Southern 
Nr of STWs 

SRN Asset 
Based 

Performance 
STWs 

Northumbrian 7.3 835 6  7.3 365 3 

Dŵr Cymru 10.8 835 9  10.8 365 4 

Anglian 29.2 835 24  29.2 365 11 

Severn Trent 34.7 835 26  34.7 365 12 

Southern 38.4 835 31  38.4 365 14 

Wessex 44.9 835 32  44.9 365 16 

South West 55.3 835 46  55.3 365 20 

Yorkshire 75.3 835 63  75.3 365 28 

Thames 87.8 835 73  87.8 365 32 

United Utilities 98.6 835 79  98.6 365 36 

Company Asset Based Performance= 

 Asset Based Performance for STWs + 

 Asset Based Performance for CSOs + 

 Asset Based Performance for SPSs + 

 Asset Based Performance for Foul Sewers + 

 Asset Based Performance for Rising Mains + 

 Asset Based Performance for Surface Water Only Mains 
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The asset based performance is calculated for each asset for each company. Table 9 shows the 

calculation of the total asset based performance for Dŵr Cymru. The final column reports the 

number of incidents Dŵr Cymru would incur if it had each companies’ level of performance. Full 

details for all companies are included in Appendix 2.  

Table 9- Asset Base Performance for Dŵr Cymru 
 

Fouls 
Sewers 

CSOs Rising 
Mains 

Surface 
Water 

SPS STWs Total 

NEW 29 20 12 1 15 6 83 

DCWW 56 18 8 0 11 9 102 

ANG 40 10 6 2 27 24 109 

WSX 39 23 7 0 7 37 114 

SRN 48 11 14 1 25 32 131 

SVT 59 19 14 0 24 26 143 

UUW 23 20 10 2 29 82 166 

TMS 74 16 11 2 7 73 182 

YRK 64 21 22 1 42 63 212 

SWT 152 21 23 4 62 46 308 

4.3 Step 3: Relative Performance 
 

The current approach examines the performance of companies by comparing the normalised 

number of pollution incidents. As the proposed measure includes multiple types of assets, a simple 

ratio, as currently used cannot be applied. To enable the level of performance to be compared the 

actual performance of the company is compared to the upper quartile level of performance. The use 

of an upper quartile assessment is consistent with Ofwat’s approach to assessing performance for 

pollution incidents in the 2019 price review. The benchmark can be altered, for example 

performance could be compared to the industry average.   

The upper quartile level of performance is calculated on the asset based performance of all of the 

assets. The upper quartile is calculated on all of the assets instead of each asset type individually to 

avoid the calculation of infeasible frontiers. 

The upper quartile can be calculated using the upper quartile of customers or the upper quartile of 

companies. As outlined in our 2020-25 business plan, our preferred approach is to calculate the 

upper quartile based on the number of customers. Whilst this is our preferred approach both are 

presented here for completeness.  

4.3.1 Upper Quartile of Customers 
 

This section outlines the calculation of the performance level of the upper quartile of customers. 

This measure examines the level of performance that is experienced by at least 25% of customers. 

This is calculated by firstly ranking the performance level from the highest level of performance to 

the lowest. The upper quartile performance is the level of performance that is received by at least 

25% of customers.  

The calculation of the upper quartile for the asset based performance is outlined in table 10. The 

table reports the total asset based performance score for Dŵr Cymru based on each companies’ 
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performance, ranked by the lowest number of incidents to the highest. The upper quartile 

performance is the level of performance received by at least 25% of customers, which is highlighted.  

Table 10: Dŵr Cymru Upper Quartile Customers Proposed Approach 

 

Dŵr Cymru Asset 
Base Pollution 

Incidents 
Population 

(,000) Cumulative Percent 

Northumbrian 83.2        2,629.8  4% 

Dŵr Cymru 102        3,257.4  10% 

Anglian 108.7        6,273.6  21% 

Wessex 114.4        2,803.5  26% 

Southern 130.9        4,634.4  33% 

Severn Trent 143.2        9,004.4  49% 

United Utilities 165.7        7,560.0  62% 

Thames 182.3      15,524.1  88% 

Yorkshire 212.4        5,148.8  97% 

South West 307.9        1,706.5  100% 

 

The upper quartile level of performance for the current approach of normalising the number of 

incidents by the length of sewer is calculated using the same approach. In this case the asset based 

performance incidents is calculated just using the length of sewers. Table 11 reports the calculation 

of the upper quartile for Dŵr Cymru for the number of pollution incidents per 10,000km of sewers. 

Table 11: Dŵr Cymru Upper Quartile Customers Current Approach 
 

Dŵr Cymru Asset Base 
Performance incidents 

km of sewer Only 

 
Population 

(,000) 

 
Cumulative 

Percent 

Northumbrian 61.6        2,629.8  4% 

United Utilities 80.2        7,560.0  17% 

Wessex 86.1        2,803.5  22% 

Thames 100.8      15,524.1  49% 

Dŵr Cymru 102.0        3,257.4  54% 

Anglian 105.8        6,273.6  65% 

Severn Trent 109.9        9,004.4  80% 

Southern 112.8        4,634.4  88% 

Yorkshire 157.5        5,148.8  97% 

South West 347.2        1,706.5  100% 

 

The upper quartile number of pollution incidents for each company is reported in Table 12 for both 

the current approach and the proposed approach. An initial view highlights that the upper quartile 

level of incidents vary between the two measures. The difference between the two measures is 

explore further in section 5.  
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Table 12: Industry UQ Asset Based Performance 

 

UQ Asset Based 
Performance- 
Current Approach 

UQ Asset Based 
Performance- 
Proposed Approach 

Anglian 182 223 

Dŵr Cymru 86 114 

Northumbrian 71 71 

Southern 110 105 

Severn Trent 223 218 

South West 48 69 

Thames 241 222 

United Utilities 215 162 

Wessex 83 87 

Yorkshire 124 125 

 

4.3.2 Upper quartile of companies 
 

This section outlines the calculation of the upper quartile based on the number of companies. The 

upper quartile of companies is calculated by examining the performance of the upper quartile 

company, this is performance between the 3rd and 4th company.  

 The upper quartile number of pollution incidents for each company is reported in Table 13 for both 

the current approach and the proposed approach. An initial view highlights that the upper quartile 

level of incidents varies between the two measures. The difference between the two measures is 

explore further in section 5.  

Table 13: Upper Quartile Companies Asset Based Performance 

 

UQ Asset Based 
Performance- 
Current 
Approach 

UQ Asset Based 
Performance- 
Proposed 
Approach 

Anglian 189 209 

Dŵr Cymru 90 110 

Northumbrian 74 70 

Southern 98 98 

Severn Trent 233 218 

South West 43 64 

Thames 270 221 

United Utilities 192 155 

Wessex 87 85 

Yorkshire 129 124 
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5. Step 4: Evaluation of Performance 
 

 The final step is to examine the relative performance of the industry. The ‘performance score’ is 

calculated by comparing the upper quartile target level of incidents and the actual number of 

incidents. The upper quartile is calculated based on the upper quartile of customers. The 

performance score is calculated as: 

𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑆𝑐𝑜𝑟𝑒 =  (
𝑈𝑄 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐼𝑛𝑐𝑖𝑑𝑒𝑛𝑡𝑠

𝐴𝑐𝑡𝑢𝑎𝑙 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐼𝑛𝑐𝑖𝑑𝑒𝑛𝑡𝑠
) ∗ 100 

A score of less than 100% indicates that the number of pollution incidents is greater than the upper 

quartile performance level. A company with a score below than 100% needs to reduce the number 

of incidents to achieve the upper quartile level of performance. A score greater than 100% indicates 

that the company’s performance level is better than the upper quartile performance level.  

The performance score for the proposed approach is reported in Table 14. The results show the level 

of performance for each company, for example Dŵr Cymru’s performance under the proposed 

approach has a performance score of 112% which indicates that the number of incidents is better 

than the upper quartile. Yorkshire Water has a performance score of 55%, indicating that the current 

number of incidents needs to be reduced by 45% to achieve upper quartile. 

 

Table 14: Industry Performance Score- Proposed Approach 

 

 

 

 

 

 

 

 

 

 

The performance score for the current approach is calculated in Table 15. The score is calculated by 

comparing the actual number of incidents to the UQ number of incidents calculated in section 4.3.1. 

 

 

 

 

 

Actual Incidents 
2017 

 

UQ Incidents 
Proposed 
Approach 

  

Pollution 
Incidents 

Performance 
Score (%) 

 

Northumbrian 51 71  140% 

Dŵr Cymru 102 114  112% 

Wessex 83 87  105% 

Anglian 223 223  100% 

United Utilities 171 162  95% 

Southern 123 105  85% 

Severn Trent 285 218  76% 

Thames 303 222  73% 

Yorkshire 227 125  55% 

South West 167 69  41% 
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Table 15: Industry Performance Score- Current Approach 

 

Actual 2017 
Incidents 

UQ Incidents 
Current 
Approach  

Pollution 
Incidents Asset 
Score (%) 

Northumbrian 51 71  140% 

United Utilities 171 215  126% 

Wessex 83 83  100% 

Southern 123 110  89% 

Dŵr Cymru 102 86  84% 

Anglian 223 182  81% 

Thames 303 241  80% 

Severn Trent 285 223  78% 

Yorkshire 227 124  55% 

South West 167 48  29% 

 

5.2. Comparison of approaches 
 

The proposed approach extends on the current approach of normalising the number of incidents by 

the length of sewers by including the number of ‘other’ assets. When the number of other assets are 

included the performance scores between the companies are expected to vary relative to the 

number of these assets. The performance score for companies with a large number of other assets 

relative to the length of sewers are expected to increase as the assets are taken into account. On the 

other hand the performance score of companies’ with a small number of assets are expected to fall. 

This section compares the performance score of the current approach and proposed approach.  

The performance score for the current and proposed approach are reported in Table 16 alongside 

the percentage change. A positive value for the percentage change indicates that the performance 

score has improved when the number of all assets are taken into account.  The performance score 

has improved for South West Water, Dŵr Cymru and Anglian. Section 3 highlights that these 

companies have the largest number of assets relative to the length of mains. On the other hand 

United Utilities, Thames and Southern’s performance score has deteriorated when accounting for all 

of the assets as they have a relatively small number of assets.  

Whilst this report considers the upper quartile of customers the results hold when examining the 

upper quartile of companies. Appendix 3 outlines the results using the upper quartile of companies.  

Overall the results indicate that the current approach favours those companies with a small number 

of assets and the current approach is unfavourable for those companies with a large number of 

assets. The results indicate that there is a significant risk that the current approach will not provide a 

true reflection of performance in the industry.  
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Table 16: Comparison of Performance Score 

 

 

 

 

 

 

 

 

 

 

 

6. Conclusion 
 

This report provides an alternative approach for measuring the relative performance of pollution 

incidents. The proposed approach extends upon the current approach of normalising pollution 

incidents by the length of sewer by considering the performance relative to a wider range of assets.  

The report highlights that there is a risk that the current approach may not provide a true reflection 

of the current performance of water companies. The current approach is favourable to those 

companies with a relatively small number of assets and is unfavourable to those with a relatively 

large number of assets.  

There is a risk that if the current approach does not reflect the true level of performance this can 

result in targets for pollution incidents that are not optimal. The current approach could result in 

targets that are too lax for companies with a small asset base. On the other hand companies with a 

large asset base could be set targets that are too tight, which could result in inefficient investment 

decisions.  

The proposed approach is more complex than the current relatively simplistic approach, however we 

believe that this additional degree of complexity is required. The current approach has been 

effective in reducing the number of incidents across the industry since its introduction in 2011. 

However we believe that the additional degree of complexity is required as the industry 

performance has converged and the number of incidents are significantly lower. Ofwat’s move to 

upper quartile performance targets in the 2019 price review also requires company specific 

operating characteristics to be taken into account to ensure the targets are reflective of company’s 

individual circumstances. 

Overall we recommend that when the relative performance of water and sewerage companies is 

evaluated for setting threshold of upper quartile levels, the performance of all assets should be 

taken into account.  

 

  

Performance 
Score (%)- 

Current 
Approach 

Performance 
Score (%)- 
Proposed 
Approach 

Percentage 
Change in 

Performance 
Score 

South West 29% 41% 41% 

Dŵr Cymru 84% 112% 33% 

Anglian 81% 100% 23% 

Wessex 100% 105% 5% 

Yorkshire 55% 55% 1% 

Northumbrian 140% 140% 0% 

Severn Trent 78% 76% (3%) 

Southern 89% 85% (5%) 

Thames 80% 73% (8%) 

United Utilities 126% 95% (24%) 
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Appendix 1- Asset Performance 
This section calculates the asset performance for each asset.  

Sewage Treatment Works (STWs) 

 

Incidents from 
STWs 

Number of 
STWs 

 
Performance 

per 1,000 STWs 

Northumbrian 3 413  7.3 

Dŵr Cymru 9 835  10.8 

Anglian 33 1129  29.2 

Severn Trent 32 1010  31.7 

Southern 14 365  38.4 

Wessex 18 401  44.9 

South West 36 651  55.3 

Yorkshire 46 611  75.3 

Thames 31 353  87.8 

United Utilities 56 568  98.6 

 

Sewage Pumping Stations (SPS) 

 

Incidents from 
SPS 

Number of 
SPSs 

 
Performance 

per 1,000 SPSs 

Thames 19 6958  2.7 

Wessex 6 2100  2.9 

Dŵr Cymru 11 2402  4.6 

Northumbrian 6 945  6.3 

Severn Trent 45 4468  10.1 

Southern 35 3321  10.5 

Anglian 70 6221  11.3 

United Utilities 32 2646  12.1 

Yorkshire 43 2488  17.3 

South West 32 1231  26.0 
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Surface Water  

 

Incidents from 
Surface Water 

Outfalls 

Length of 
surface water 

mains (km) 
 

Performance 
per 1,000 km 

of surface 
water mains 

Dŵr Cymru 0 3371  0.0 

Wessex 0 4605  0.0 

Severn Trent 1 16986  0.1 

Southern 1 5106  0.2 

Northumbrian 1 4452  0.2 

Yorkshire 3 7484  0.4 

Thames 11 23284  0.5 

Anglian 6 11465  0.5 

United Utilities 7 10534  0.7 

South West 3 2832  1.1 

 

Rising Mains 

 

Incidents from 
Rising Mains 

Length of 
Rising Mains 

(km) 
 

Performance 
per 1,000 km 

of rising mains 

Anglian 20 4495  4.4 

Wessex 7 1208  5.8 

Dŵr Cymru 8 1273  6.3 

United Utilities 8 1038  7.7 

Thames 17 2011  8.5 

Northumbrian 4 430  9.3 

Severn Trent 27 2392  11.3 

Southern 17 1503  11.3 

Yorkshire 22 1255  17.5 

South West 11 610  18.0 

CSOs 

 

Incidents from 
CSOs 

Number of 
CSOs 

 
Performance 

per 1,000 CSO 

Anglian 9 2639  3.4 

Southern 4 1030  3.9 

Thames 4 678  5.9 

Dŵr Cymru 18 2795  6.4 

Severn Trent 28 4037  6.9 

United Utilities 20 2829  7.1 

Northumbrian 13 1791  7.3 

Yorkshire 21 2863  7.3 

South West 12 1601  7.5 

Wessex 12 1444  8.3 
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Foul Sewers 

 

Incidents from 
Foul Sewers 

Length of 
Sewers (km) 

 
Performance 
per 1,000 km 

of sewer 

United Utilities 48            77,339   0.6 

Northumbrian 24            30,026   0.8 

Wessex 38            34,944   1.1 

Anglian 85            76,437   1.1 

Southern 52            39,541   1.3 

Dŵr Cymru 56            36,260   1.5 

Severn Trent 152            94,027   1.6 

Yorkshire 92            52,263   1.8 

Thames 221          108,980   2.0 

South West 73            17,440   4.2 
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Appendix 2- Asset Based Performance 
This section shows the breakdown of the asset based performance for each company.  

Asset Based Performance- Anglian 

  Foul Sewers CSOs 
Rising 
Mains 

Surface 
Water SPS STWs Total 

Northumbrian 61 19 42 3 39 8 172 

Wessex 83 22 26 0 18 51 200 

Dŵr Cymru 118 17 28 0 28 12 204 

Anglian 85 9 20 6 70 33 223 

Southern 101 10 51 2 66 43 273 

Severn Trent 124 18 51 1 63 36 292 

United Utilities 47 19 35 8 75 111 295 

Thames 155 16 38 5 17 99 330 

Yorkshire 135 19 79 5 108 85 430 

South West 320 20 81 12 162 62 657 

 

Asset Based Performance- Northumbrian 

 Foul Sewers CSOs 
Rising 
Mains 

Surface 
Water SPS STWs Total 

Northumbrian 24 13 4 1 6 3 51 

Anglian 33 6 2 2 11 12 66 

Dŵr Cymru 46 12 3 0 4 4 69 

Wessex 33 15 2 0 3 19 71 

Southern 39 7 5 1 10 16 78 

Severn Trent 49 12 5 0 10 13 89 

United Utilities 19 13 3 3 11 41 90 

Thames 61 11 4 2 3 36 116 

Yorkshire 53 13 8 2 16 31 123 

South West 126 13 8 5 25 23 199 
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Asset Based Performance- Southern 

 Foul Sewers CSOs 
Rising 
Mains 

Surface 
Water SPS STWs Total 

Northumbrian 32 7 14 1 21 3 78 

Wessex 43 9 9 0 9 16 86 

Dŵr Cymru 61 7 9 0 15 4 96 

Anglian 44 4 7 3 37 11 105 

United Utilities 25 7 12 3 40 36 123 

Southern 52 4 17 1 35 14 123 

Severn Trent 64 7 17 0 33 12 133 

Thames 80 6 13 2 9 32 142 

Yorkshire 70 8 26 2 57 27 190 

South West 166 8 27 5 86 20 312 

 

Asset Based Performance- Severn Trent 

 Foul Sewers CSOs 
Rising 
Mains 

Surface 
Water SPS STWs Total 

Northumbrian 75 29 22 4 28 7 166 

Wessex 102 34 14 0 13 45 208 

Dŵr Cymru 145 26 15 0 20 11 218 

Anglian 105 14 11 9 50 30 218 

Southern 124 16 27 3 47 39 256 

United Utilities 58 29 18 11 54 100 270 

Severn Trent 152 28 27 1 45 32 285 

Thames 191 24 20 8 12 89 344 

Yorkshire 166 30 42 7 77 76 397 

South West 394 30 43 18 116 56 657 

 

Asset Based Performance- South West 

 Foul Sewers CSOs 
Rising 
Mains 

Surface 
Water SPS STWs Total 

Northumbrian 14 12 6 1 8 5 44 

Dŵr Cymru 27 10 4 0 6 7 54 

Anglian 19 5 3 1 14 19 62 

Wessex 19 13 4 0 4 29 69 

Southern 23 6 7 1 13 25 75 

Severn Trent 28 11 7 0 12 21 79 

United Utilities 11 11 5 2 15 64 108 

Thames 35 9 5 1 3 57 112 

Yorkshire 31 12 11 1 21 49 125 

South West 73 12 11 3 32 36 167 
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Asset Based Performance- Thames 

 Foul Sewers CSOs 
Rising 
Mains 

Surface 
Water SPS STWs Total 

Northumbrian 87 5 19 5 44 3 163 

Wessex 119 6 12 0 20 16 172 

Dŵr Cymru 168 4 13 0 32 4 221 

United Utilities 68 5 16 15 84 35 222 

Anglian 121 2 9 12 78 10 233 

Southern 143 3 23 5 73 14 260 

Severn Trent 176 5 23 1 70 11 286 

Thames 221 4 17 11 19 31 303 

Yorkshire 192 5 35 9 120 27 388 

South West 456 5 36 25 181 20 723 

 

Asset Based Performance- United Utilities 

 Foul Sewers CSOs 
Rising 
Mains 

Surface 
Water SPS STWs Total 

Northumbrian 62 21 10 2 17 4 115 

Wessex 84 24 6 0 8 25 147 

Anglian 86 10 5 6 30 17 152 

Dŵr Cymru 119 18 7 0 12 6 162 

United Utilities 48 20 8 7 32 56 171 

Southern 102 11 12 2 28 22 176 

Severn Trent 125 20 12 1 27 18 202 

Thames 157 17 9 5 7 50 244 

Yorkshire 136 21 18 4 46 43 268 

South West 324 21 19 11 69 31 475 

 

Asset Based Performance- Wessex 

 Foul Sewers CSOs 
Rising 
Mains 

Surface 
Water SPS STWs Total 

Northumbrian 28 10 11 1 13 3 67 

Wessex 38 12 7 0 6 18 81 

Dŵr Cymru 54 9 8 0 10 4 85 

Anglian 39 5 5 2 24 12 87 

Southern 46 6 14 1 22 15 104 

United Utilities 22 10 9 3 25 40 109 

Severn Trent 56 10 14 0 21 13 114 

Thames 71 9 10 2 6 35 133 

Yorkshire 62 11 21 2 36 30 162 

South West 146 11 22 5 55 22 261 
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Asset Based Performance- Yorkshire 

 Foul Sewers CSOs 
Rising 
Mains 

Surface 
Water SPS STWs Total 

Northumbrian 42 21 12 2 16 4 96 

Wessex 57 24 7 0 7 27 122 

Anglian 58 10 6 4 28 18 123 

Dŵr Cymru 81 18 8 0 11 7 125 

Southern 69 11 14 1 26 23 145 

United Utilities 32 20 10 5 30 60 158 

Severn Trent 84 20 14 0 25 19 163 

Thames 106 17 11 4 7 54 197 

Yorkshire 92 21 22 3 43 46 227 

South West 219 21 23 8 65 34 369 

 

Asset Based Performance- Dŵr Cymru 

 
 

Fouls 
Sewers 

CSOs Rising 
Mains 

Surface 
Water 

SPS STWs Total 

NEW 29 20 12 1 15 6 83 

DCWW 56 18 8 0 11 9 102 

ANG 40 10 6 2 27 24 109 

WSX 39 23 7 0 7 37 114 

SRN 48 11 14 1 25 32 131 

SVT 59 19 14 0 24 26 143 

UUW 23 20 10 2 29 82 166 

TMS 74 16 11 2 7 73 182 

YRK 64 21 22 1 42 63 212 

SWT 152 21 23 4 62 46 308 
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Appendix 3- Upper Quartile of Companies  
 

The table shows the upper quartile (UQ) number of incidents based on our proposed approach 

based on the upper quartile of companies.  

 

 

 

 

 

 

 

 

 

 

 

The table below shows the change in the performance score from the current approach to our 

proposed asset based approach based on the upper quartile of companies.  

 

 

Performance 
Score (%)- 

Current 
Approach 

Performance 
Score (%)- 
Proposed 
Approach 

Percentage 
Change in 

Performance 
Score 

South West 26% 38% 47% 

Dŵr Cymru 88% 108% 23% 

Anglian 85% 94% 10% 

Southern 80% 80% 1% 

Wessex 104% 103%  (1%) 

Yorkshire 57% 54%  (4%) 

Northumbrian 146% 137%  (6%) 

Severn Trent 82% 76%  (7%) 

Thames 89% 73%  (18%) 

United Utilities 112% 90%  (19%) 

 

 

 

Actual Incidents 
2017 

 

UQ Incidents 
Proposed 
Approach 

  

Pollution 
Incidents 

Performance 
Score (%) 

 

Northumbrian 51 70  137% 

Dŵr Cymru 102 110  108% 

Wessex 83 85  103% 

Anglian 223 209  94% 

United Utilities 171 155  90% 

Southern 123 98  80% 

Severn Trent 285 218  76% 

Thames 303 221  73% 

Yorkshire 227 124  54% 

South West 167 64  38% 


