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Drinking water 2020 is the 31st published by the Drinking Water Inspectorate (DWI). This report 
covers public water supplies in Wales.

The provision of safe and clean water direct to the taps of 97% of all homes in Wales remains vital 
to health and wellbeing. This was none so more the case than in 2020 when everybody was asked 
to stay at home at the end of March. The effect on the direct customer interfacing operations of 
companies in Wales resulted in challenges for both the public and company staff to enter homes 
for sampling as well as wider company activities. This report describes the strategies to enable the 
collection, analysis, inspection and delivery by companies and the Inspectorate to demonstrate 
confidence in the water supply in Wales.

During 2020 water was abstracted, treated, sampled, analysed and delivered to a high standard by 
staff who had to work through the pandemic without interruption and unseen. All those involved 
should rightly be commended on this.

Faced with government social distancing restrictions impacting the ability to collect drinking water 
samples in consumers’ homes, companies initiated innovative approaches to maintain sampling. 
This included the use of upstream assets, commercial businesses and company staff homes as 
sample points. This was carried out within a regulatory framework outlined within information letters 
and notices providing guidance upon which companies based their response. During April to 
September, at the start of the pandemic almost all zonal samples were collected upstream of 
customer properties. Companies in Wales started to increase the number of samples in zones from 
October but the situation in Wales at this time was particularly severe with some of the highest 
infection rates in the world and the introduction of a further national two-week “firebreak” in October. 
Overall, whilst some sampling recommenced in zones in Wales most of the sampling remained at 
surrogate points during the fourth quarter of the year. 

In assuring in our drinking water supply, E. coli represents a primary indicator for the absence of 
faecal contamination providing confidence to consumers at a time of national challenge. An overall 
shortfall of 1,567 tests for E. coli across Wales was reported for 2020. Taking in context that the 
same Government restrictions applied across Wales, there was a wide variation in the percentage 
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of samples taken by Welsh companies from within the zones. For instance, 64% of all E. coli 
samples were not collected from the regulatory compliance sampling point by Dŵr Cymru Welsh 
Water whilst for Hafren Dyfrdwy, this was just 30%. Whilst some of the difference is due to the size 
of the company and hence the number of samples; the remoteness of areas covered; and 
arrangements for social distancing for samplers and analysts within laboratories, innovative 
solutions through staff inclusion went towards filling this gap, without increasing the risk to staff 
nor being part of the wider problem. 

The Compliance Risk Index (CRI) is a performance measure designed to illustrate the risk arising 
from failures to meet drinking water standards for the parameters specified within the regulations 
throughout the supply system from source to tap. Since the measure relies solely on the risk of 
each failure rather than the overall number of samples, any fluctuation in sample numbers and 
where they are taken does not affect the measure. This conclusion could not similarly be made for 
Mean Zonal Compliance (MZC) during the pandemic which would rely on the average value from 
zonal samples.

The CRI for companies wholly or mainly in Wales was 3.92. This is a slight deterioration in 
performance from the figure of 3.73 in 2019 and is fundamentally due to legacy within the 
distribution network. In contrast, the water produced and leaving water treatment works in Wales is 
of a very high standard.

Considering individual company performance; there was improvement in the scores of Hafren 
Dyfrdwy from 0.33 to 0.08, however Dŵr Cymru Welsh Water deteriorated from 3.99 to 4.17 
exceeding the national score. The major component for Dŵr Cymru Welsh Water derives from the 
zonal element of the measure, which has increased from 3.00 to 3.97 but is slightly off set by the 
treatment works component decreasing from 0.93 in 2019 to 0.11. This further emphasises the 
challenges which remain when water is distributed.

From 2020 CRI is the primary measure as companies have an individual outcome CRI of 2 as a 
common performance commitment agreed with the economic regulator, Ofwat. This value was 
based upon an estimated median that companies should reasonably achieve by 2020. 

It is not unreasonable to expect Dŵr Cymru Welsh Water to meet a CRI of 2 since the vast majority 
of failures in 2020 have been entirely within the control of the company since over 60% of samples 
were derived from surrogate points at assets owned by the company. 

In Wales, iron failures are the largest contributor to CRI. There were seven iron failures recorded in 
2020, all of which were for Dŵr Cymru Welsh Water. Detections of iron have reduced by 50% 
compared to 2019, but the reason would be the avoidance of zonal sample collection. It is apparent 
that risk of discolouration from sediment present within the network remains an issue in Wales.
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Lead sampling by Hafren Dyfrdwy and Albion Eco maintained a limited zonal sampling programme. 
However, Dŵr Cymru Welsh Water, ceased sampling for six months and 49% of the lead samples 
overall were taken from surrogate points. In this instance lead sampling would not provide useful 
information but it is a reminder that lead control is based on an unsustainable mitigation of 
orthophosphate dosing. 

The Event Risk Index (ERI) is a measure designed to illustrate the risk arising from treated water 
incidents and it aligns with the current risk-based approach to regulation of water supplies used by 
the Drinking Water Inspectorate (DWI). Like CRI, it assigns a value to the significance of the event, 
the proportion of consumers potentially affected and an assessment of the company response. 

In 2020 the ERI for Wales was 5, indicating an improving performance from 27 in 2019, 32 in 2018 
and 55 in 2017. During 2020 Wales saw a sharp decrease in the number of events contributing to 
ERI from 46 in 2019 to 21 in 2020. Whilst the numbers are relatively small, the difference is 
obvious. A conclusion of cause and effect is not possible, however, the activity of the company and 
external companies who might affect the water supply significantly changed as a result of the 
pandemic such that there were no events resulting from company or third party activity in Dŵr 
Cymru Welsh Water after 29 April. Because there is an extra variable within the data, it cannot be 
concluded with certainty that this represents a real improvement in performance or an artefact of 
the pandemic.
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ERI is derived from a variable and skewed dataset and is easily influenced by outliers. It is therefore 
appropriate to examine performance using the median value as a helpful measure of the centre 
point. The median for Wales stands at 3.9 performing better than the wider industry with a score of 
6.2 demonstrating the very high standard of water supply in Wales which consumers benefit. 
Comparison with the wider industry value in terms of performance would be considered robust as 
the wider industry were also equally affected by the pandemic with a reduction in events reported.

Discoloured water remains the most common reason for consumers to contact their water supplier 
regarding the quality of their water supply. A review of discolouration across the industry was 
completed by the Inspectorate in 2020 and it is recognised that discolouration remains a challenge 
for Wales in this investment. This is reflected in the number of current notices in place for companies. 
The root cause for Wales is primarily due to the iron pipework within networks. Additionally, networks 
can be seeded from further up the network (trunk mains and service reservoirs) or from the 
treatment works itself, with sources either naturally present in the raw water or as an artefact of the 
treatment process. 

Companies are encouraged to consider the risk of discolouration for their future business plans 
including required mitigation and specific schemes. In addition, companies should look in greater 
detail at the performance and optimisation of treatment works in order to reduce discolouration in the 
network.

The Recommendations Risk Index (RARI) measures all companies’ performance in 
recommendations against the industry as a whole. Pragmatically, companies will receive 
recommendations as a first level of regulatory intervention. This reflects a Better Regulation 
framework to enable a company to remediate any potential failures within the regulations. All the 
companies operating in Wales were receiving fewer recommendations and/or lower scores 
attached to those recommendations compared to the wider Industry reflecting a lower risk of 
regulatory non-compliance. 

Under regulations 27 and 28 water companies are required to carry out risk assessments of each 
supply system and submit this data to the Inspectorate. Hafren Dyfrdwy has the highest overall 
(RARI score, which is largely due to the high proportion of data which remain under investigation by 
the company. The highest scoring hazards are those associated with no supply or bacteriological 
hazards. Whilst it is legitimate for the company to move into a period of re-assessing risks 
following its creation in 2018, there is no evidence from the RARI score that the company have 
been completing investigations. The challenge for the company is to ensure there is a strategy 
going forward to complete investigations to better understand water quality risks and required 
control measures 
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Dŵr Cymru Welsh Water’s score is below the industry average. The highest scoring hazards are 
those associated with no supply, but there are several risks associated with lead due to potential 
issues with orthophosphoric acid availability emphasising the unsustainability of this mitigation for 
lead. In addition, the company have a significant no supply risk due to the condition of several 
assets including valves, pumps, treatment processes and pipework. The company have plans in 
the current asset management period which runs from 2020 until 2025 to investigate the solution 
and complete remedial work. The company should ensure that appropriate monitoring and 
operational measures are in place until the work is completed.

In this report, attention is drawn to Regulation 31 (materials in contact with drinking water), the 
associated analytical service for applications for evaluation. Proactive action to resolve the current 
and impending difficulties is required by water companies to avoid future challenges to supply. 

Finally, Regulators’ Alliance for Progressing Infrastructure Development (RAPID) is a new 
cross-regulatory unit focussing on co-ordinating development and timely delivery of large-scale 
water resources infrastructure schemes. In its 2019 Periodic Review Final Determinations, Ofwat 
allowed £469 million for development work to proceed on 17 potential regional schemes, which 
were identified in the 2019 Water Resource Management Plans of the scheme sponsors. The 
schemes, which are both within and across water company boundaries, will improve supply 
resilience and enhance environmental benefits. 

The Inspectorate will work closely with the water companies and other regulators throughout the 
gated process to ensure the solutions have appropriately identified and will put into place suitable 
mitigation for any risks that the new water resource solutions may pose to drinking water quality.
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Drinking water 2020
The Chief Inspector’s report for Wales

Drinking water 2020 is the annual publication of the Chief Inspector of Drinking Water for England 
and Wales. It is the 31st report of the work of the Inspectorate and presents the summary 
information about drinking water quality for the calendar year of 2020. It is published as a series of 
three (or four) quarterly reports which cover public water supplies and one report which covers 
private water supplies. This report is a summary of public water supplies for Wales.

Set out in this report are the key facts about the quality of the public water supplies in Wales, which 
is served by four water companies delivering supplies to over three million consumers. The area 
served by each water company is shown in Map 1. 
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Table 1.
Key facts about public and private water supply arrangements in Wales

Public supplies Private supplies
Population supplied 

Water supplied (l/day)

Abstraction points

Treatment works

Service reservoirs

Water supply zones

Length of mains pipe (km)

Water composition:

Surface sources

Groundwater sources

Mixed sources

3,139,180

880,677 million

79

66

404

95

27,775 

 
93%

6%

1%

Population supplied

Water supplied (l/day)

Approximate number of 
private water supplies*

Total number of local 
authorities

Number of local authorities 
with private supplies

Water composition:

Surface influenced supplies

Groundwater sources

Mains water

Unknown

66,861

113 million

14,575 

22 

22 
 
 
 

83%

9%

7%

1%

Area of supply: 
Anglesey, Blaenau Gwent, Bridgend, Caerphilly, Cardiff, Cardiganshire, Carmarthenshire, 
Conwy, Denbighshire, Flintshire, Gwynedd, Merthyr Tydfil, Monmouthshire, Neath and Port 
Talbot, Newport, Pembrokeshire, Powys, Rhondda Cynon Taff, Swansea, Torfaen, Vale of 
Glamorgan, Wrexham County Borough.

 

*Boundaries for public supplies regions are based on groupings of water company zones. 
Boundaries for private supplies figures are based on the closest approximation of the public supply 
zones. Where local authorities’ boundaries cross regional boundaries, the whole local authority 
data has been attributed to the region in which most of its area lies.
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Map 1. 
Companies supplying water in Wales

Companies
DWR – Dŵr Cymru Welsh Water
HDC – Hafren Dyfrdwy
SVT – Severn Trent Water Ltd
5 – Shotten Paper, (ZC01DC), ALE
27 – Llanilid Park WSZ (nr Bridgend), (Z0002), LNW
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Throughout 2020, water companies sampled drinking water across Wales to verify compliance 
with the drinking water regulations. For monitoring purposes, company water supply areas are 
divided into zones. Sampling in zones at consumers’ taps is risk-based with the number of tests 
being higher in zones with a large population (maximum 100,000). Other sample locations are 
water treatment works and treated water (service) reservoirs. Collectively, the water companies 
carried out a total of 239,310  tests during 2019 and only 30 of these tests failed to meet one or 
more of the standards set down in the regulations or exceeded a screening value.

Table 2.
Number of tests carried out by companies in Wales

Place of sampling

Company

Water 
treatment 

works

Service  
reservoirs

Consumer 
taps (zones)

Number of 
tests per 
company

Target  
number  
of tests

Albion Eco 0 
(0)

0 
(0)

154 
(1) 154 196

Dŵr Cymru 
Welsh Water

57,214 
(60)

73,872 
(312)

71,784 
(76) 202,870 207,387

Leep Networks 
Water

0 
(0)

0 
(0)

181 
(1) 181 181

Hafren 
Dyfrdwy

5,745 
(6)

21,540 
(85)

8,920 
(18) 36,205 37,053

Wales 62,959 
(66)

95,312 
(397)

81,039 
(96) 239,310 244,817

Numbers in brackets reflect the number of works, reservoirs or zones operated by that company 
in Wales in 2020. Some companies are permitted to carry out some tests on samples taken from 
supply points rather than from consumers’ taps. 

Drinking water quality testing
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During early 2020 the SARS-CoV-2 virus became globally widespread, resulting in the CoViD-19 
pandemic. In England and Wales, the impact on the water industry started to emerge towards the 
end of February and early March where a few companies began reporting access problems of 
samplers, particularly into households, to collect water quality samples. Customer reticence was an 
understandable outcome given that contact in an enclosed space was likely to transmit the disease. 

The Inspectorate issued information letter 01/2020 (IL 01/2020) on 6 March 2020 to remind 
companies of their regulatory duties and the Inspectorate’s expectation that all companies continue 
to take all possible reasonable steps to ensure the supply of wholesome water, covering all aspects 
from source to tap. The information letter further advised companies of the option to apply for a 
variation Notice on sampling should circumstances arise (e.g. regional restrictions, high levels of staff 
sickness and absence) resulting in difficulty in sampling. 

Between the 17 - 23 of March 2020, the Inspectorate served the first Notices under regulation 7 to all 
companies in Wales. Regulation 7 specifies that; 

“except in relation to water supplied from a tanker, sampling points in respect of every 
parameter, other than a parameter for which samples are taken from a supply point authorised 
under Regulation 8, must be selected at random”. 

A notice under this regulation from the Inspectorate (on behalf of the Welsh Minister) excuses a 
company from compliance with a random sampling requirement. However, whilst a Regulation 7 
Notice suspends the requirement for randomised collection of samples, it does not alter the point 
of compliance, reduce the sampling frequency nor remove parameters from the sampling 
requirements.

These initial notices were issued ‘company-wide’, thereby including all water supply zones (WSZ), 
for a period of six months.

As information on the effects of the pandemic became more widely understood, IL 01/2020 was 
updated by information letter 04/2020 (IL 04/2020) maintaining the emphasis on assuring a supply 

Influence of CoViD-19 on 
Water Industry Performance
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in which consumers can be confident. At this time approximately two-thirds of companies initiated 
an innovative approach to maintain zonal sampling by collecting samples from water company 
staff homes, commercial premises, or company properties with some surrogate sampling at 
service reservoirs where other options were not available. IL 04/2020 commended this approach 
as it complied with wider government guidelines, protected company staff and consumers alike 
and did not exacerbate the situation faced by the country, whilst assuring the quality of water 
supplies.

Following the work by companies to formulate and refine sampling strategies, and in addition to 
the easing of national restrictions, during August 2020 the Inspectorate initiated a review of all the 
Regulation 7 Notices. The Inspectorate wrote to all companies to request a detailed monthly 
update on the position of sampling for all WSZ. In September 2020 the Inspectorate extended the 
Regulation 7 Notices for a further six months, as the pandemic continued without respite. A 
category system for classifying the state of sampling within each WSZ was used which enabled 
companies to demonstrate their progress in returning to randomised sampling. This system 
allowed accurate and up to date information to be supplied to the Inspectorate and minimised the 
reporting burden for companies. 

The category system enabled companies to confirm whether enough sample points had been 
identified within a WSZ thereby enabling randomisation of sampling. Any WSZ identified as being 
sampled in a sufficiently random way were removed from subsequent reissues of the notice, 
whereas those WSZ with insufficient sampling points for random sampling remained within the 
notice. 

In addition, the advice within Information Letters 01/2020 and 04/2020 remained in place until 
September 2020. By this time the Inspectorate considered companies had been given sufficient 
time to plan and refine their sampling strategies and as such, all companies were notified within 
the covering letters accompanying the regulation 7 Notices issued in September 2020 of the 
Inspectorate’s expectation of companies to attempt to return to compliance with the Regulations. 
The regulation 7 Notice process continued to facilitate this transition.

The Inspectorate recognises that it has been a highly challenging year for water companies in 
identifying suitable sample points and developing CoViD-19 secure methods of sampling and 
analysis. As a result, the Inspectorate has observed various innovative solutions undertaken by 
companies in order to achieve random sampling whilst still complying with the regulations. Hafren 
Dyfrdwy launched a large internal publicity drive including a monthly raffle which succeeded in 
encouraging employees to volunteer their homes as fixed sampling points. This approach was 
particularly innovative during severe restrictions particular to Wales and resulted in nearly 70% of 
samples being taken within zones to assure the public of the quality of drinking water (Table 3). 
Dŵr Cymru Welsh Water and additionally Hafren Dyfrdwy collected samples from company depots 
and offices as well as samplers’ homes.
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Regulation 7 and 
Zonal Sampling

Analysis of Sampling Response

During 2020 Water companies in Wales submitted 84,000 zonal samples, this was a decrease of 
11% on the 2019 figure of 94,000 zonal sample results.  During the CoViD-19 pandemic Hafren 
Dyfrdwy and Dŵr Cymru Welsh Water collected samples from surrogate sampling locations at 
reservoirs and treatment works and then applied those analytical results to the zones which were 
supplied from that particular asset. As a result, some duplication of results has occurred artificially 
increasing the number of test results submitted. Analysis shows that of these 84,000 tests 53,000 
were collected from surrogate sampling locations at reservoirs and treatment works. This equates 
to 63% of all zonal samples in 2020 were not collected from within the water supply zones to which 
the result was assigned.
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Figure 1.
Total number of samples taken during each month – Wales
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Figure 1  – Total number of samples taken during each month - Wales  

2020 Zonal Samples 2020 Surrogate Samples 2019 Average

As demonstrated in Figure 1, the number of samples by all companies dips notably in March as the 
unprecedented impact of the pandemic takes effect on company sampling. The impact does not 
begin to recover until October but even then, only about a quarter of all submitted zonal results 
were genuinely taken from water supply zones.

Analysis of submitted sample results and comments has identified that the only company not to 
collect surrogate reservoir and treatment works samples in lieu of zonal samples were Albion Eco.

Table 3.
Total zonal surrogate samples taken in 2020

Company

Total  
Samples 
Collected

Total 
Surrogate 
Samples

% 
Surrogate

Albion Eco 155 0 0

Dŵr Cymru 76,573 51,046 67

Hafren Dyfrdwy 7,201 2,261 31
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E. coli analysis

In assuring in our drinking water supply, E. coli represents a primary indicator for the absence 
of faecal contamination providing confidence to consumers at a time of national challenge.  

E. coli is a parameter with the highest required number of regulatory sample numbers in addition 
to being one of the more challenging samples to collect due to hygiene considerations.

An overall shortfall of 1,567 tests for E. coli across Wales was reported for 2020 compared with 
just 44 tests for England and Wales in 2019. Taking in context that the same government 
restrictions applied across Wales, there was a wide variation in the percentage of samples taken 
from within the zones. For instance, 64% of all E. coli samples were not collected from the 
regulatory compliance sampling point for Dŵr Cymru Welsh Water whilst for Hafren Dyfrdwy, 
this was just 30%. It would be expected for companies where zones comprise entirely of domestic 
houses, such as Albion Eco, significant difficulty to follow the government guidance not to enter 
premises and for samples to be collected in houses without external sample points. In such a case 
reliance on the undertaker would be necessary to ensure assurance of drinking water to zones 
within their supply area.

Table 4.
2020 Sampling Statistics for the E. coli Parameter

Company
Collected Expected % 

Difference

% Not 
collected 

from zones

Albion Eco 8 12 -33 0

Dŵr Cymru 6,532 8,000 -18 64

Hafren Dyfrdwy 517 612 -16 30
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Figure 2.
National average for locations sampled for zonal compliance (E. coli samples)
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Figure 2  – Wales national average for locations sampled 
for zonal compliance E.coli samples - Wales  

Zonal Samples Res & TW samples Expected samples per month

Dŵr Cymru Welsh Water is notable in the relative proportion of samples collected at surrogate 
points when set against Hafren Dyfrdwy. However, on wider analysis across the water industry, the 
difference between the number of samples collected from surrogate points when compared to 
collections from zones is more apparent in larger companies, where there are more remote zones 
with less opportunity to sample commercial premises or there were local restrictions impacting 
specific areas. Dŵr Cymru Welsh Water, however, when also compared to the wider industry has 
taken longer for the recovery phase by approximately three months.

The purpose of sampling in zones is to provide reassurance and confidence in the water supply 
and a complete cessation of sampling in zones leaves a gap in the ability to show this. Whilst the 
circumstances were difficult, several companies across the industry were able to devise innovative 
solutions to fill this gap with commercial sites and fixed sampling points without risking their staff 
nor being part of the problem. 

Conclusions

2020 was an unprecedented year and the Water industry faced a great many challenges, by their 
very nature the traditional methods of taking of zonal samples was at odds with the government 
social distancing advice and as such was clearly challenging. The industry rose to this challenge 
with many innovative ideas. Not all of these worked as intended and the rapidly changing national 
advice made it difficult for companies to keep abreast of the requirements. There were some clear 
national and regional differences to the advice.
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Companies approached the sampling with several different strategies, it can be seen from the data 
that some made significant efforts to sample in the zones as much as possible throughout whilst 
others preferred to sample company fixed assets.

The Inspectorate wishes to acknowledge the hard work of the company sampling and scheduling 
teams, particularly the work carried out to identify suitable sampling points. 

Often unseen, and vital to assuring the public supply, are the teams of analytical scientists within 
laboratories who turned up to work every day, putting themselves at risk to provide the data to 
support our quality water supply. The innovative solutions including splitting shifts and extending 
the working day, and night, to comply with social distance rules. Without their work, there would be 
no results at all. 

From the monthly updates and regular phone calls, the Inspectorate was aware of the efforts being 
undertaken to ensure that during times of global pandemic, for which water company staff were 
not immune, drinking water in this country continued to be supplied without any loss of service and 
remained of the highest quality which consumers had the utmost levels of confidence in their 
supplies. This effort cannot be understated.
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Compliance Risk Index 

The Compliance Risk Index (CRI) is a performance measure designed to illustrate the risk arising 
from failures to meet the drinking water standard for the parameters specified within the 
regulations. It aligns with the Inspectorate’s risk-based approach to water supply regulation. The 
Index assigns a value to the significance of the failing parameter, the proportion of consumers 
potentially affected and an assessment of the company’s response. The measure illustrates the 
performance of the industry, based on the companies and their four elements of a supply system: 
treatment works; supply points; service reservoirs and consumer’s taps. 

The Inspectorate’s guidance in response to the CoViD-19 pandemic was that additional samples at 
service reservoirs or water treatment works which are taken as surrogates for samples at 
consumers’ taps in the water supply zone should be labelled with the site reference for the water 
supply that the sample represents. The actual site reference where the sample was collected was 
added to the ‘comments’ field of the data return to the Inspectorate. Due to such an approach, 
combined with the additional efforts by water companies to adapt sampling programmes to the 
CoViD-19 pandemic, the national CRI figures are comparable to previous years.

In 2020, the CRI for companies wholly or mainly in Wales was 3.92. This is a slight deterioration in 
performance from the figure of 3.73 in 2019 but in the context of the last five years, this does not 
represent an overall deteriorating trend. For the industry as a whole, CRI was 2.62, improved from 
2.85 in 2019, and consequentially Wales remains above the industry CRI which has improved 
comparatively by a greater margin. The overall CRI figure is comprised of figures representing 
performance at different parts of the water supply chain (treatment works, supply points, service 
reservoirs and zones). In Wales, the increase in score from 2019 to 2020 is largely attributable to a 
Dŵr Cymru Welsh Water zonal element of the measure, which has increased from 3.00 to 3.97. 
This increase is however, off-set by the treatment work component decreasing from 0.93 in 2019 to 
0.11 in 2020.

Compliance with Standards
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Figure 3.
Company CRI and Industry CRI 2020 for Wales
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From 2020, companies have an individual outcome CRI of 2 as a common performance 
commitment agreed with the economic regulator Ofwat. This value was based upon an estimated 
median companies should reasonably achieve by 2020. The median is a more representative 
number for a variable and skewed dataset where data is not normally distributed. It weights equally 
to a middle value and is not influenced by individual underperformance presenting a suitable target 
for companies to achieve. 

The actual median value for the industry in 2020 is 1.53 which indicates an improvement on the 
2019 value of 1.73. Over half of companies nationally are now meeting this outcome, however, Dŵr 
Cymru Welsh Water has some improvement to make. It is not unreasonable to expect an 
improvement given that in several instances failure to meet a CRI of 2 has been entirely within the 
control of the company. More so the fact that during 2020 over 60% of samples were derived from 
surrogate points at assets owned by the company. 

Considering individual company performance; there was improvement in the scores of Hafren 
Dyfrdwy from 0.33 to 0.08, however Dŵr Cymru Welsh Water deteriorated from 3.99 to 4.17. Dŵr 
Cymru Welsh Water not only contributed to a significant proportion of the Wales CRI figure, the 
company also exceed the Welsh national CRI, 3.92. CRI permits the unpacking of the key 
contributors to each element within the score to understand where the risks are arising, and these 
can be seen in the pie chart on the following page. The data includes all regulatory failures 
including Indicator parameters taken at treatment works, service reservoirs and consumer taps 
and used for the CRI calculation.
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Figure 4.
CRI Profile for the industry in WalesWales 36 Breaches - CRI
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Coliform Bacteria (Zone) 0.041
Odour 0.001

In Wales, iron failures are the largest contributor to CRI (see Figure 4) and this parameter remains 
consistently the main contributor to CRI since this metric was introduced. There are 38 zones in 
Wales subject to undertakings to reduce iron and manganese with the majority set for completion 
by 2027. Dŵr Cymru Welsh Water reported seven failures of the iron standard, a reduction from 15 
in 2019. However, nearly 70% of samples for metals were taken by Dŵr Cymru Welsh Water at 
upstream assets which is likely to have reduced the number of overall failures. Inspector 
assessment scores provide insight into the breakdown of these failures. In 2019, there were eight 
breaches assessed as trivial, unlikely to recur or satisfactory investigation where no cause was 
identified. In 2020, only one breach was unlikely to recur, the remaining six being covered by 
existing legal instruments. This indicates that whilst there are fewer breaches in 2020 compared to 
2019, it is the less serious breaches that are absent from the 2020 data set. The outcome value of 
CRI is based upon the seriousness of a failure in the number of consumers impacted, the duration 
of the impact but also the Inspector assessment. It is this feature which ameliorates the impact of 
where the company have taken the samples due to the pandemic enabling an equalised 
assessment of company compliance performance, which the previous performance metric (Mean 
Zonal Compliance – MZC) made no provision for. The contribution of iron to the Wales CRI was 2.0 
in 2020, a small reduction from 2.3 in 2019, indicating an equitable performance to the previous 
year.

Turbidity in water supply zones was the second highest contributor to CRI in Wales. Primarily the 
contribution was due to two high scoring breaches that were covered by existing legal instruments. 
One of these breaches was caused by burst mains disturbing settled deposits in Welsh Water’s 
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Rhymney/Bargoed supply zone. The second breach was collected from Llantrisant service 
reservoir outlet tap as a surrogate for Vale of Glam/Rhondda Valleys supply zone. The sample was 
taken whilst valve operations were being carried out downstream, which caused a flow disturbance 
that affected the result. This breach was entirely within the company’s control to prevent. These 
two turbidity breaches also produced breaches for manganese and aluminium, which explains why 
these two parameters are third and fourth highest contributors respectively to the Wales 2020 CRI. 

Learning from compliance failures

The key water quality results for Wales are presented in the following tables showing the results for 
microbiological parameters (Table 5) and chemical and physical parameters (Table 6). A summary 
of the results of testing for all parameters and tables that contribute to the drinking water quality 
performance indices for each company can be found on the DWI website  
(www.dwi.gov.uk).

http://www.dwi.gov.uk
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Microbiological parameters

Table 5.
The number of tests performed and the number of tests not meeting the standard

Parameter

Current 
standard

Total number 
of tests

Number of 
tests not 

meeting the 
standard

Additional information

Water leaving water treatment works

E. coli 0/100ml 10,412 0  

Coliform bacteria 0/100ml 10,412 2 DWR (2)

Clostridium 
perfringens 0/100ml 524 0

Turbidity1 1NTU 10,414 0

Water leaving service reservoirs

E.coli 0/100ml 19,074 0

Coliform bacteria
0/100ml in 

95% of tests at 
each reservoir

19,074 8

DWR (6), HDC (2)
All 404 reservoirs in the 

region met the 95% 
compliance rule

Water sampled at consumers’ taps

E.coli 0/100ml 6,455 0

Enterococci 0/100ml 663 0

1 Turbidity is a critical control parameter for water treatment and disinfection.

All compliance failures are significant and are required to be investigated by the company and the 
company’s findings are in turn assessed by the Inspectorate. All failures contribute to the 
Compliance Risk Index and the significance, impact and actions taken by the company or required 
by the Inspectorate influence the score for each failure and guide the Inspectorate in identifying 
those requiring closer examination.

E. coli at works and service reservoirs

There were no E. coli failures at treatment works in Wales in 2020, or since 2011 (where a single 
failure was reported for Dee Valley Water). This is a commendable position and shows the very 
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high standard of water quality produced in Wales in the last decade by both incumbents. Safe and 
secure water which is free from faecal pollution is central to maintaining public health. Equally, 
there were no failures at service reservoirs for both Dŵr Cymru Welsh Water and Hafren Dyfrdwy in 
2020. The record of no failures in service reservoirs in Wales since 2013 was momentarily 
interrupted by a single failure for each company in 2019. 

Coliforms at works and service reservoirs

In April Dŵr Cymru Welsh Water detected a coliform at Glascoed works. In response, the company 
carried out a wide scoping investigation which included resamples from downstream assets, large 
volume samples and inspections of the final water and service water tanks, as well as checks on 
the operation of the works. The exact reason for the failure remained indeterminate. The company 
reviewed and revised the disinfection policy to more accurately account for the Ct assessment.

A further coliform detection was reported in September at the Strata Florida works. All repeat and 
investigatory samples taken following the failure, including pre and post flush/disinfection samples, 
dip samples from the final tank, downstream asset samples and downstream distribution samples, 
were all found to be satisfactory with no evidence of any coliform bacteria found in any of the 
samples taken. Final chlorine, Ct and turbidity trends were all satisfactory in the week leading up to 
the failure. The final water tank was isolated, cleaned and inspected. Flood tests showed no signs 
of ingress and internal conditions of the covers were all good. An internal inspection of the single 
compartment contact tank was also conducted, and all was satisfactory.

Additionally, there were nine detections of coliforms at service reservoirs (DWR 7, HDC 2). During 
2019, Dŵr Cymru Welsh Water experienced a coliform failure at Narbeth Road service reservoir 
which was considered unlikely to recur following a satisfactory investigation. A further coliform 
detection was reported in August 2020 at the same reservoir. This time the investigation identified 
the root cause of the breach to be the drawdown of stagnant water into the main tank from a 
redundant chimney type structure following a period of high demand. Following assessment by a 
structural engineer, the tank was removed from service to isolate the chimney from the main tank. 
Whilst Dŵr Cymru Welsh Water have good investigatory procedures, Narbeth Road had previously 
also failed for coliforms in 2019 making it noteworthy that there is always a need for thoroughly 
comprehensive inspections which include ‘what if’ scenarios to avoid missed opportunities. 

For a coliform detection at Hillside service reservoir in October (DWR) it was recorded that the 
most likely cause was poor turnover within the reservoir due to its construction. There are two 
compartments, which are supplied by a single inlet. The company are extending the inlet pipework 
to supply both compartments. Nonetheless, the supplying works (Pilleth) does not always meet the 
required Ct value due to insufficient contact time within the contact tank/water tank. The company 
have been recommendation to carry out work to ensure compliance with Regulation 26.

In early November a single coliform was detected at Red Lion service reservoir shortly after a 
remote operated vehicle (ROV) internal inspection was carried out at the end of October where no 
issues were identified. To permit the removal of the reservoir in late November, the company had to 
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carry out enabling work at upstream boosters after which an internal inspection identified ingress. 
This is one of a number of examples provided in this report over the years where the use of ROVs 
has not resulted in a satisfactory outcome in determining probable causes of failures. A 
recommendation was made to the company to ensure all treated water tanks can be removed 
from supply because whilst the company expedited the inspection and abandonment of the 
reservoir, the operation was ongoing for just over three weeks. Dŵr Cymru Welsh Water set 
themselves a very high standard for the production of quality drinking water and holding a risk for 
three weeks is a challenge against this expectation.

All others coliform detections were unlikely to recur, trivial or a satisfactory investigation did not 
identify a cause.

Chemical and physical parameters

Table 6 sets out the results for those chemical and physical parameters where there has been 
a failure to meet a Prescribed Standard (mandatory quality standard) and any other parameter 
of interest.
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Table 6.
The number of tests performed and the number of tests not meeting the 
standard

Parameter

Current 
standard or 

specified 
concentration1

Total 
number of 

tests

Number of 
tests not 

meeting the 
standard

Additional information

Aesthetic 
parameters:

Odour

 

No abnormal 
change

 

2,786

 

2

 

HDC (1), DWR (1)

Taste No abnormal 
change

2,768 0

Aluminium 200μg/l 2,750 2 DWR (2)

Fluoride 1.5mg/l 626 0

Iron 200μg/l 2,748 3 DWR (3)

Lead 10μg/l 412 0

Manganese 50μg/l 2,748 2 DWR (2)

Radioactivity2:

Gross alpha 0.1Bq/l 1 0

Gross beta 1.0Bq/l 1 0

Total Indicative 
Dose

0.1mSv/yr 0 0

Tritium 100Bq/l 7 0

Turbidity (at 
consumers’ taps)

4NTU 2,781 2 DWR (2)

Notes: 
1 For comparison, 1mg/l is one part in a million, 1μg/l is one part in a thousand million.
2 These are screening values to trigger action. The standard is ‘Total Indicative Dose’.

The main chemical contributors to the CRI index in Wales were turbidity, iron, aluminium and 
manganese.

Iron 

There were seven failures recorded in 2020, all of which were in zones supplied by Dŵr Cymru 
Welsh Water in Wales. Detections of iron have reduced by 50% compared to 2019. However, on 
average nearly 70% of samples for metals by Dŵr Cymru Welsh Water were taken at upstream 
assets and this is almost certainly a significant factor in the subsequent reduction of iron failures 



Drinking water 2020 The Chief Inspector’s report for drinking water in Wales

28

overall. In most cases the situation was short-lived and appropriately remedied by the company. 
There was one suggestion made for the response to be more timely, following which the company 
revised their procedures. There were various causes described by the company such as changes in 
flow, flushing, network re-sedimentation and build-up of iron in supply pipes. One zone which failed 
in March for iron, Rhymney/Bargoed, was also associated with failures for manganese, aluminium 
and turbidity. It is apparent that the risk of discolouration from sediment present within the network 
remains an issue in Wales. 

Due to alternative sampling arrangements as a result of CoViD-19 restricting access to customer 
properties, there were three failures identified within Hereford Central/North Zone. The samples 
were collected in June, within nine days of one another. The sample point was from Woebley 
service reservoir. The investigation identified that the water supply to the reservoir, the water within 
the reservoir and the water suppling the zone were all elevated or exceeding the regulatory limit for 
iron. The company attributed the iron levels to an unlined cast iron inlet main which experienced 
extremely high flows during a dry weather period, shearing corrosion deposits from the invert. The 
reservoir has since been cleaned. Following a series of camera surveys, the company instigated a 
mains conditioning programme and installed additional hydrants from which to flush the main on a 
regular basis. The network was also rezoned so that the supplying water originated from 
Crossways service reservoir. As no further failures were reported, the rezoning was reversed on 14 
December, with a fourth iron failure subsequently reported on 18 December. The company 
conclude that the trunk main is the root cause and remedial work is underway.

This zone, together with a further two zones are covered by legal instruments for discolouration to 
identify and prioritise zones for further work to remediate issues. 

A sample collected from Leckwith service reservoir, again due to sampling restrictions, also failed 
the iron standard as a result of disturbance of the outlet main, when the reservoir had been 
returned to supply the previous day. The company updated their risk assessment method 
statement to include checks on potential disturbance when carrying out valve operations. 
The zone (Penarth/Barry) was not covered by a legal instrument but the event was assessed as 
unlikely to recur.

The change of sampling to upstream assets has identified the challenge of the wider upstream 
network as a significant factor in discoloration. Whilst this was clearly within the sights of the 
company, the additional positive validation coming from the challenges of the pandemic provided 
solid evidence for prioritisation of network remediation for the business. The opportunity to 
strategically amalgamate multiple objectives, including saving resources when considering 
leakage, resilience in reducing bursts should be planned to drive a synergy with water quality 
outcomes.
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Lead

Levels of lead and other plumbing metals are affected by internal plumbing within consumers 
properties, as well as service and communication pipes. The purpose of sampling in properties is 
to identify where levels may pose a risk to health and to take mitigating steps, as such there is little 
value in taking surrogate samples at reservoirs and treatment works. Nonetheless in Wales 57% of 
all lead samples in 2020 were collected from zones with the majority being collected in the first 
and last quarters of the year. However, it is commendable that companies sought to achieve 
compliance with the regulations increasing their sampling in the last quarter at reservoirs and 
treatment works. 

Figure 5.
Percentage of zonal lead samples which were taken from reservoirs and 
treatment works
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Like the analysis for E. coli,  the initial impact upon sampling began in February but in the case of 
lead the effect extended throughout the year as samples were primarily domestic premises. This 
effect can be seen in Figure 6.
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Figure 6.
Industry wide sampling for Lead – Wales
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Dŵr Cymru Welsh Water as the largest company in Wales will singularly influence any 
demonstration of sample analysis within Wales as shown in Figure 6. However, from an industry 
perspective Dŵr Cymru are a noticeable exception when it comes to reviewing the zonal sampling 
for lead. The company ceased all lead sampling for six months and 49% of the lead samples 
collected were from surrogate points. This is twice the number in terms of percentage of samples 
taken from surrogate points compared to zonal sampling for lead. Hafren Dyfrdwy maintained a 
limited zonal sampling programme for lead and collected 13% from surrogate points. Albion Eco is 
required to take eight samples in the year and only have zonal points.

There were no lead failures in 2020 from any samples taken in Wales compared with 2019 where 
there was only a single failure. With such statistics, the use of sampling to determine the presence 
of lead is questionable. Determination of lead requires the assessment of the age of properties to 
indicate lead was the likely material for supply pipes followed by physical inspection to confirm it 
remains in situ. Not to do so obscures the long-term objective of removal, and the need to continue 
to dose orthophosphate at works, which is unsustainable. Nevertheless, such low detection rates of 
lead indicate the high standard of mitigation by the companies in Wales at their treatment works 
through dosing control.

Turbidity and Manganese

There were two turbidity and manganese failures in combination for Dŵr Cymru Welsh Water. Both 
are covered by a legal instrument. A failure for turbidity and manganese in Rhymney/Bargoed zone 
during January also failed for iron and aluminium. This was most likely due to a burst on a nine inch 
trunk main and a secondary burst on a smaller three inch main disturbing historic deposits, 
emphasising the interrelated nature of failures and the fragility of water networks when dealing with 
historic challenges. During December, in the Vale of Glamorgan/Rhondda Valley a sample was 
collected from Llantrisant service reservoir as a surrogate sample. The sample failed for iron in 
addition to turbidity and manganese. The company’s investigation found that the water main the 
sample line was supplied from was not in supply at the time the failing sample was collected and 
was therefore not likely to be representative of the reservoir water. Valve operations had recently 
taken place which disturbed sediment in the main and this was likely to be the cause of the failing 
sample. The reservoir is scheduled for cleaning in 2021. Nevertheless, the situation further 
emphasises the risk of sediment reaching well upstream in the network, as well as identifying 
companies own assets which should be completely within the company control.

Aluminium

For aluminium there were also two failures, one of which was reported upon with an associated iron 
failure. The second failure, in July, did not have a significant impact on the CRI, and it was also 
covered by a legal instrument. However, it was also a sample collected from a service reservoir 
(Garth). The investigation noted that samples had not been collected from the final water point at 
the supplying treatment works since April 2020 due to operational sampling being rationalised and 
reduced as a result of Covid-19. It was also noted that elevated aluminium results were reported in 
raw water samples from Monmouth works. In the absence of online monitors and final water 
samples the effectiveness of the treatment process could not be demonstrated. Having no 
operational sample results over such a long period of time will impact on the company’s ability to 
confirm effectiveness of the process, investigate the root cause and inform the regulatory risk 
assessment. A recommendation was made that the company reviews its operational sampling 
programme to ensure that suitable samples are collected to understand the quality of water leaving 
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the works, to provide reassurance of effective works operation, to aid in any future water quality 
investigations and to inform and help verify risk assessments.

Odour and Taste

During January a single failure for a chemical odour occurred in the Bontgoch zone of Dŵr Cymru 
Welsh Water, which was most likely due to domestic fittings following an inspection. Similarly, an 
odour in the Newtown Town zone of Hafren Dyfrdwy was identified as benzene and naphthalene 
following analysis after which the customer replaced existing supply pipe with barrier pipes and all 
subsequent samples were clear. The purpose of sampling in domestic premises ensures water 
delivered to the tap meets the standards for wholesomeness and where this is not the case, 
protective advice and action can be provided to householders to protect their health even if it is their 
own water system which is causing the problem. This is the intent of the regulations.
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Events

The Event Risk Index (ERI) is a measure designed to illustrate the risk arising from treated water 
incidents and it aligns with the current risk-based approach to regulation of water supplies used by 
the Inspectorate. Like CRI, it assigns a value to the significance of the event, the proportion of 
consumers potentially affected and an assessment of the company response. 

Most events notified to the Inspectorate in 2020 were of relatively short duration and the company 
took appropriate action to inform and safeguard consumers and liaised with other stakeholders. 
For the benefit of the industry, the Inspectorate published information on events that are of wider 
significance, to illustrate issues that the water industry can learn from. In 2020 the ERI for Wales 
was 5, indicating an improving performance from 27 in 2019, 32 in 2018 and 55 in 2017. 

2020 in Wales saw a sharp decrease in the number of events contributing to ERI in Wales from 46 
in 2019. The total number of events in 2020 was 21 which was 25 events below the 2019 total. 
Setting aside events contributed by Hafren Dyfrdwy, as reporting for this company commenced in 
2018, on average the number of events between January and the end of March since 2014 for Dŵr 
Cymru Welsh Water is just under five (4.7), and 2020 was not significantly different with six 
recorded. However, from the beginning of April until the end of the year the average from 2014 is 
20, giving an annual average of 25 events per year. In 2020, Dŵr Cymru Welsh Water reported five 
events for nine months of the year which is 25% of that reported on average, contrasted against six 
in the first quarter of 2020 against an average normally reported of five. Whilst the numbers are 
relatively small, the difference is obvious. A conclusion of cause and effect is not possible, however, 
the activity of the company and external companies who might affect the water supply 
significantly, changed as a result of the pandemic such that there were no company or third party 
events in Dŵr Cymru Welsh Water after 29 April, and this is also clearly observed in sampling 
activity. Because there is an extra variable within the data, it cannot be concluded that the 
company overall ERI performance improved as it is probably a feature of the reduced company 
activity.

The three events with the highest ERI scores in Wales are reported for wider learning. Whilst 
companies should work towards no events which affect consumers and hence an ERI of zero, the 
ERI value in Wales indicates events have a relatively small impact with an improved response over 
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the last three years. The ERI for Wales calculates the total value of all events of companies wholly 
or mainly in Wales and calculates an index as if it were a single company. Those companies which 
exceed this value represent either a greater number of events, events which affect more people, are 
longer, have a higher risk category, are responded to relatively poorly or are a combination of some 
or all of these factors. 

As in 2019 Hafren Dyfrdwy recorded an ERI above the Welsh ERI due to the two single largest 
events in Wales in 2020. ERI is derived from a variable and skewed dataset and is easily influenced 
by outliers. It is therefore appropriate to examine performance using the median value as a helpful 
measure of the centre point. The median value in the wider industry for 2020 is 6.2 which has also 
reduced four years in a row from 30.6 in 2017. It should be emphasised that the ERI of Hafren 
Dyfrdwy is not considered a concern as the value is below a reasonable performance measure of 
30 and the number of reported events was consistent with 2019 data. The median for Wales stands 
at 3.9 demonstrating the very high standard of water supply in Wales which consumers benefit. 
Comparison with the wider industry value in terms of performance would be considered robust as 
the wider industry were also equally affected by the pandemic with a reduction in events reported.

Figure 7.
ERI score 2020
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ERI permits the understanding of the main contributors to risk, which can be seen in Figure 8. The 
largest two contributors to the Wales Events Risk Index, was a loss of supply event in Llwyn Onn 
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and an Enterococci detection at Pendinas. The circumstances are described below along with 
descriptions of the other main events contributing to ERI.

Figure 8.
Risk contributions to ERINumber of Sample (Wales) 2010-2020

0 1 2 3 4 5 6 7 8 9 10

7644 HDC Liwyn Onn Loss of Supplies 9.739

7827 HDC Pendinas Enterococci 9.202

7511 DWR Barry Discolouration 2.4

18 other Events 2.437

Wales Total 23.778

Llwyn Onn Loss of Supplies (HDC)

This loss of supply event affected 34,670 consumers in Wrexham. It was caused by a burst on the 
Wrexham ring main, which is a strategically important main that supplies water from Llwyn Onn 
treatment works to the town of Wrexham. The ring main is constructed of various materials, with 
differing diameters. The loss of pressure caused a booster pumping station to stop working. After 
the leak on a section of 12-inch ductile iron main was repaired and the booster pumps were 
restarted, a second burst was identified on an asbestos-cement section of the ring main. After the 
first leak was identified, the company rezoned the area to reduce the population affected and used 
tankers to infuse water directly into the network. Bottled water was delivered to vulnerable 
consumers. The company received 657 contacts from consumers reporting a loss of supply or 
poor pressure. When supplies were restored, eleven consumers contacted the company reporting 
discolouration, and some of the investigational samples taken failed for discolouration-related 
parameters. The Inspectorate was satisfied that the company handled the event appropriately and 
minimised the consequences for consumers, and no recommendations or suggestions were 
made. With an ERI score of 9.7, this was the highest-scoring event in Wales notified during 2020.
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Pendinas Enterococci (HDC)

A sample taken from Pendinas service reservoir (SR), near Wrexham on 29 September 2020 
contained a single Enterococcus colony in 100ml. The company initiated a water quality risk 
assessment, taking into account historic sample data and the upstream works performance. 

Pendinas SR is a critical service reservoir for maintaining supplies to the downstream area and 
cannot be isolated from supply. It was identified in 2019 that the reservoir floor was cracked with 
water leaking into the underground drainage system. The company was already planning a capital 
scheme to construct a new reservoir, and to abandon the existing reservoir. The company 
concluded, however, that the crack in the floor was unlikely to have been a contributing factor in the 
Enterococci detection, as positive pressure was maintained within the reservoir, and the reservoir 
level had been maintained. 

All follow-up investigational samples were satisfactory for microbiological parameters. The 
company carried out an external inspection of the reservoir, with no significant issues noted. 
The sampling facility was noted to be in a poor condition, with overhanging tree branches, which 
were subsequently trimmed back. The reservoir was inspected internally using a Remote Operated 
Vehicle (ROV) to ascertain whether the crack in the floor of the reservoir had worsened since the 
inspection in December 2019. The findings of the survey confirmed that the overall condition of 
the reservoir and the structural crack in the floor had remained the same.

The company has implemented enhanced monitoring at the reservoir (three-times weekly) until 
completion of the capital scheme and carried out an inspection of the roof membrane.

With an ERI score of 9.7, this was the second highest-scoring event in Wales notified during 2020. 
The Inspectorate recommended that the company expedited completion of the scheme to rebuild 
Pendinas reservoir, and the Inspectorate is proceeding with enforcement by issuing a regulation 
28(4) Notice to formalise this work into a statutory obligation.

Barry Discolouration (DWR)

The company undertook a planned repair to a 36”-trunk main supplying Stumpy and Leckwith 
Service Reservoirs, which form the supply around 36,000 consumers in Barry, South Wales. 
The inlet to Stumpy SR was isolated on 7 January 2020, and the volume of water stored in the 
reservoirs was replenished using tankers, in order to maintain supplies to consumers. The 
company’s risk assessment used a network model which indicated that water stored in Stumpy SR 
would last for 46 hours, and that rezoning would give an extra 3 hours 45 minutes supply. The 
repair to the main was completed on 8 January after 35 hours, when the level of water stored in 
Stumpy SR had reduced to 0.63 metres. The inlet flow was increased to fill the reservoir. Water 
was tested as it flowed into Stumpy SR, and the quality was determined to be satisfactory.
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On 9 January at around 07.00 hours, the company began to receive contacts from consumers 
reporting discolouration. A total of 39 discolouration calls were received altogether over two days. 
An investigational sample taken at a consumer’s property contained 270 mg/l of iron, which is 
above the regulatory limit of 200 mg/l. The company attributed the cause of the discolouration to 
the disturbance of sediment on the floor of Stumpy service reservoir when it was being refilled, 
because of the low level of water in the reservoir.

The Inspectorate recommended that where planned work is undertaken, the company should 
ensure that the network model used to inform the plan is validated and that enabling works carried 
out in advance of the work should include the repair or replacement of equipment that could 
reasonably be expected to inform the network model or risk assessment.

The ERI score for this event is 2.4, which is the third highest for Welsh events notified in 2020.

Table 7.
The top 10 ERI scores of events notified in 2020

Event Name Event Date Progress Cause of Event Inspector Assessment ERI

Llwyn Onn Loss of 
Supplies 

2020-05-07 Completed Mains problem/ damage 
– Mains – Burst

No recommendations 
or suggestions made

9.74

Pendinas 
Enterococci 

2020-10-01 Completed Microbiological 
Contamination – Service 

reservoir

Recommendations 
made

9.20

Barry Discolouration 2020-01-10 Completed Planned 
work – Company staff

Recommendations 
made 2.40

Llangurig Do Not 
Drink 2020-02-25 Completed Mains problem/ damage 

– Mains – Burst
Recommendations 

made 0.91

Neath 
Discolouration 2020-04-12 Completed

Other – Specify Below: 
High demand from local 

industry 

No recommendations 
or suggestions made 0.82

Ammanford 
Discolouration 2020-03-15 Completed Mains problem/ damage 

– Mains – Burst
No recommendations 
or suggestions made 0.37

Nantgarw & Taff's 
Well Discolouration 2020-03-05 Completed

Mains problem/ damage 
– Mains – Damage by 
Third Party/Unknown

No recommendations 
or suggestions made 0.19

Penylan 
Discolouration 2020-01-30 Completed Other – Specify Below: 

valve operation
No recommendations 
or suggestions made 0.07

Port Talbot 
Discolouration 2020-04-29 Completed Planned 

work – Company staff
Enforcement-legal 

instrument 0.05

Wrexham DND 2020-12-10 Completed Mains problem/ damage 
– Mains – Burst

No recommendations 
or suggestions made 0.02
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There were no formal cautions or prosecutions for companies in Wales for 2020.

Cautions and Prosecutions
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Acceptability, Consumer 
Contacts and Discolouration 
Review

In 2020 there were a total of 9,470 consumer contacts (excluding enquiries and events) in Wales, 
giving a rate of 2.84 contacts per 1,000 population. The majority of these were regarding the 
appearance of the water, the highest being discoloured water - brown, black, orange (BBO), 
followed by white water (air), particles, general conditions, chalk and blue green water.  

Figure 9.
Consumer contacts by category in 2020

Figure 3  – % of lead sampled from surrogate points - Wales  
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Dŵr Cymru Welsh Water received the highest number of contacts per 1,000 consumers for 
appearance and taste and odour.
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Figure 10.
Appearance contact rate breakdown in 2020Figure 10  –  Apperance Contacts 2020 
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Discoloured water remains the most common reason for consumers to contact their supplier 
regarding a water quality concern and it is recognised that it remains a challenge for much of the 
Industry. Companies are increasingly looking in greater detail at the performance and optimisation 
of treatment works in order to reduce discolouration in the network. 

For the majority of discolouration contacts, it is expected that other properties in the local area will 
also experience the same discolouration, so the issue can often be more widespread than the 
contacts alone would suggest.

The industry has been working to reduce the risk of discoloured water and this has resulted in a 
small but nonetheless measurable improvement in contacts, with a reduction of 0.32 contacts per 
1,000 population in the last 10 years for Wales.
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Figure 11.
BBO contact rate for 2011-2020

Figure 11 – Discoloured Water (BBO) Contacts (Wales)
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Figure 12.
BBO contact rate for 2020 by company

Figure 12  –  Discoloured Water (BBO) Contacts (Wales) 2020 
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Discolouration Events

In 2020, there were 21 notifiable events, of which six (29% of all events) were associated with the supply 
of discoloured water. A total of 70,815 consumers were affected by discolouration events in 2020.  

All six of the 2020 discolouration events were notified by Dŵr Cymru Welsh Water, four of which 
were reported in the first quarter of the year and the remaining two in April; Hafren Dyfrdwy and 
Albion Eco did not report any discolouration events.

Figure 13.
Discolouration Events (Wales)

Figure 13  –  Discolouration Events (Wales) 2020 
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Of the six discolouration events notified by DWR, three were classified as minor events and three 
were classified as significant events. These discolouration events were caused by either planned 
work, mains damage, valving operations or high demand by third party intervention such as 
hydrant use or sprinkler testing resulting in sediment mobilisation. One event in Port Talbot was 
notified following planned work to isolate a water main during mains refurbishment. The Skewen/
Llandarcy water quality zone where this occurred has a current notice relating to the risks 
associated with discolouration and customer acceptability. 

Dŵr Cymru Welsh Water were given one recommendation for a discolouration event in Barry, Vale 
of Glamorgan, when discolouration contacts were received following the planned repair of a burst 
36” main. The recommendation was to ensure that any modelling used for planned work is carried 
out with validated data. This event attracted the highest of all the discolouration ERI scores in 2020, 
being 2.4, the remaining 5 discolouration events attracted a total ERI score of 1.5. 
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The map below shows the location of all discolouration events and associated ERI score, and gives 
an indication of the number of consumer contacts per 1,000 population: 

Map 2.
Discolouration events and consumer contacts
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Discolouration Review

During 2020, the Inspectorate reviewed the industry performance to identify areas of high-risk, 
persistent discolouration and discolouration risk across companies. 

The exercise utilised various sources of information such as compliance datasets, water quality 
events and risk assessment records to identify, at a water supply zone level, areas which exhibit an 
ongoing discolouration risk. The review also considered whether any of the areas identified as 
having high risk persistent discolouration have a current or recently revoked notice which sought to 
mitigate risks associated with discolouration.

The review identified 59 poor performing zones in companies in Wales. 

Figure 14.
Number of zones highlighted in the 2020 review   

Figure 14  –  Zones Highlighted in Review (Wales) 
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It is recognised that discoloured water remains a challenge for much of the industry, but this is 
particularly so in Wales as can be seen in the charts above. This is primarily due to the iron 
pipework within networks. Additionally, networks can be seeded from further upstream of the 
network (trunk mains and service reservoirs) or from the treatment works itself, with sources either 
naturally present in the raw water or as an artefact of the treatment process. Companies are 
increasingly looking in greater detail at the performance and optimisation of treatment works in 
order to reduce discolouration in the network. 
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Supply zones which indicated a longer-term trend higher than the industry average were selected 
for further investigation and the companies in question were asked to submit further information 
on their discolouration strategies. Both Hafren Dyfrdwy and Dŵr Cymru Welsh Water currently have 
Notices in place for discolouration for individual water supply zones. Dŵr Cymru Welsh Water have 
a number of notices in place covering high risk zones which require the company to undertake 
zonal distribution studies to fully understand the reasons for why discolouration occurs and include 
long term measures to make improvements to the network to reduce the risks of consumers 
receiving discoloured water. Hafren Dyfrdwy has one notice covering trunk mains in two of the 
zones which had been highlighted in the review and therefore were included in the review to 
understand whether further enforcement was required to cover other sources of discolouration 
within the zones. Following a further review of the data from 2020, the four zones highlighted for 
Hafren Dyfrdwy have shown significant improvement in the past year and therefore the 
Inspectorate concluded that further enforcement was not necessary. The performance of zones 
will be monitored and reviewed on a yearly basis. 

Whilst the Industry performance for discolouration (BBO) contacts continues to improve year on 
year, reflecting the hard work and investment put in by companies, all companies with highlighted 
zones will be monitored closely by the Inspectorate in future years and further action will be taken 
where appropriate. 

From a wider industry perspective, the review found a significant variation between the quality of 
discolouration strategies. It was encouraging to observe strategies with commonly used good 
practice elements such as the use of: risk assessments of individual zones and District Metered 
Areas (DMA), providing an understanding of the causes of discolouration in each area with 
continuous review; and the use of a risk-based approach to network and trunk mains flushing and 
sediment removal, coupled with enhanced monitoring at all stages (treatment works, service 
reservoirs, trunk mains and zones) according to risk.

The changes in the sampling regime in 2020 has highlighted the presence of metals within the 
wider networks identifying challenges associated within not just the mains but in service reservoirs 
with associated parameters such as iron and manganese and consequently turbidity. These 
discolouration risks within service reservoirs should drive the need for risk assessment 
programmes of inspection and cleaning of service reservoirs to be based around discolouration as 
part of the equation, coupled with microbial and engineering risks, since these make up the wider 
strategy of operational delivery rather than a segmented approach. 

Within the networks the inclusion of discolouration risks within risk assessments for operations on 
networks which are at high risk of discolouration, especially for those operations which will result in 
flow reversals or flow increases, is essential in Wales. This is clearly evidenced for Dŵr Cymru 
Welsh Water where all events are associated with some intervention, disturbance or activity.



Drinking water 2020 The Chief Inspector’s report for drinking water in Wales

46

Well understood by companies is the association with discolouration through standpipe 
management and training for standpipe hires, including prosecutions for illegal standpipe use and 
specific hydrants maintained for hire use. This must continue to be a central strategy for which 
there are some exemplar strategies such as those adopted by Hafren Dyfrdwy.

It remains however that customer contacts often provide first sight of local challenges and this is 
very apparent in Wales. Detailed investigation following consumer contacts, with low trigger levels 
prompting onsite investigations and action/escalation should drive improvement for future 
planning in the single biggest challenge currently for Dŵr Cymru Welsh Water. 

Dŵr Cymru Welsh Water

Dŵr Cymru Welsh Water continues to receive the highest number of customer contacts per 1,000 
population in 2020. Over the past five years (2016-2020) there has been an improvement in contact 
rate from 2.36 down to 1.85 contacts per 1,000 population, however the progress has slowed with 
little improvement in 2020 from the previous year. It is clear there is a long way to go for the 
company to near the average for the industry, especially considering the industry continues to 
make progress in reducing BBO contacts. 

Figure 15.
BBO contact rate for Dŵr Cymru Welsh Water 2016-2020   

Figure 15 – Dŵr Cymru Welsh Water BBO Rate (Wales) 
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Consumer contacts, compliance failures for iron, together with manganese, CRI, events and ERI, 
are inextricably linked. This is because ultimately, they all have the same root cause in Wales, and 
they all represent a predictable risk. The situation is particularly demonstrated by Dŵr Cymru 
Welsh Water who in 2020 registered 13 failures for discolouration parameters (aluminium, iron, 
manganese and turbidity) which makes up 76% of their CRI score. During the pandemic, the 
Company have resorted to sampling from service reservoirs within zones where zonal samples in 
distribution are unable to be taken. Perhaps unsurprisingly this has not led to a drop in CRI for 
these parameters but has highlighted issues within these service reservoirs which were not 
necessarily areas of focus previously.

Hafren Dyfrdwy

By contrast, Hafren Dyfrdwy has shown significant improvement in BBO contacts over the past five 
years and in 2020 the contact rate has almost halved from the previous year, falling from 1.14 to 
0.61 contacts per 1000 population. They are now in line with the industry average, although it is not 
yet clear what impact the pandemic has had on consumer behaviour when it comes to water 
quality contacts. 

Figure 16.
BBO contact rate for Hafren Dyfrdwy 2016-2020  

Figure 15 –Hafren Dyfrdwy BBO Rate (Wales) 
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The Company has one notice in place for discolouration parameters, which focusses on the 
decommissioning of a treatment works and trunk mains cleaning in the network. Currently in the 
demonstration of benefit phase, the company submitted a milestone report in 2020 detailing the 
work completed. This included 17.3 km of trunk mains cleaned and 1,435 kg of sediment removed 
from trunk mains. Samples of the water were taken at set intervals during the flushing and 
conductivity and the sediment weighed. 

Photo 1.
Extract from HDC milestone report from Legacy Trunk Mains cleaning – samples 
collected from the outlet during ice pigging of the main (earliest on left)

Figure 17.
Extract from HDC milestone report from Legacy Trunk Mains cleaning  

1 3 5 7 9 11 13 15 17 19 21 23

5.00

Se
di

m
en

t c
on

c.
 (g

/I)

4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

12

Te
m

p 
(°

C)

Sample No. (60 sec intervals)

Sediment concentration (g/I)

Temperature and sediment concentration variations at outlet point

Temp (°C) Freezing Point

10

8

6

4

2

0

-2

-4

-6



49

Drinking water 2020 The Chief Inspector’s report for drinking water in Wales

Materials in Contact with 
Drinking Water

Materials in contact with drinking water as set out in regulation 31 of the Water Supply (Water 
Quality) Regulations 2016 (as amended) details the duties imposed by the Water Industry Act 1991 
to preserve the quality of water forbidding the use of processes, substances and products which 
have not been approved. Failure to meet this minimum requirement has featured significantly 
within 2020 as described in the Events section earlier. 

Manufacturers or vendors are required to submit products or substances to an accredited 
laboratory to undergo testing to show they are suitable, submit this to the Secretary of State, after 
which they are registered on the approved list and subsequently they can be used by a water 
supplier. The onus is for the water companies to ensure a product or substance is approved since 
failure to comply with the requirements of regulation 31 is an offence under regulation 33(3) of the 
Water Supply (Water Quality) Regulations 2016 by the water company for which there is no due 
diligence defence. 

Historically, the Drinking Water Inspectorate has approved three accredited test laboratories to 
evaluate products and materials for approval under regulation 31. However, over the last five years 
this has reduced to just one accredited laboratory, resulting in increased demand and consequently 
significant delays in the provision of testing services for the approval of products. Fundamentally, 
the reduction in competition within the market has resulted in, on average, a threefold increase in 
testing costs. The significant financial burden on producers coupled with delays has impacted the 
approval of new and existing products in the UK, as well as potentially reducing the introduction of 
future innovative products. 

Testing delays associated with new, innovative or purpose designed product types are mainly due 
to scheduling, bespoke testing equipment and unique testing conditions that can sometimes prove 
challenging for the test laboratory, when compared with the more generic testing of factory-made 
products. Additionally, 2020 has understandably been further impacted with laboratory 
complications, including reduced staffing capacity and issues associated to CoViD-19.
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This situation is likely to already be restricting or delaying projects within the water industry. 
Examples in the wider industry can be found with Affinity Water for a water treatment resin, 
Yorkshire Water for limiting water mains relining and possible impacts for future projects under 
RAPID. One manufacturer has requested their product approval be rescinded, the most likely 
reason being costs and delays in testing. The impact of this request upon the industry is not yet 
known, although this is a product that is likely to be in use. Many of the applicants have informed 
the Inspectorate that the industry is waiting to use their products but are unable to do so until 
approval is granted.

Other delays have also been experienced for the approval of products under regulation 4 of the 
Water Supply (Water Fittings) Regulation 1999 for use within property boundaries. However, due to 
three laboratories being active in the testing of these products the impact has been significantly 
less and mostly due to the impact from CoViD-19.

It is clear however that if the testing situation is not rectified, the outcome for the industry will 
continue and become worse. Because water companies are responsible in the eyes of the Law for 
products and substances they use, proactive action to resolve the current and impending 
difficulties will need to be resolved by water companies. As has been shown in the Events section, 
responsibility cannot be delegated to contactors simply because there is no due diligence defence 
under the regulations and the regulations do not provide any scope for any relaxation in any 
circumstances. 

However, due to the general inaction by the industry to this developing problem, the Inspectorate is 
currently engaging with independent test laboratories both in the UK and abroad to establish 
alternative providers. Nevertheless, the water industry itself has the ability to undertake product 
approval testing in house providing a way of reducing the impact of the current situation and is 
encouraged to produce a collaborative industry wide solution for itself.
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Audits

The Inspectorate carried out 54 audits across England and Wales in 2020, fifteen more than in 
2019. The pandemic caused the Inspectorate to review how its auditing activities were undertaken 
and 29 site visits were supplemented by 25 desktop audits. There were five main themes this year. 

 • Notice Compliance (Q1)

 • Disinfection (Q2)

 • Service Reservoirs (Q3)

 • Water Quality Zones (Q3)

 • Groundwater Works (Q4)

Each of the quarterly reports presents the findings of these audit programmes, however, a 
summary of the objectives and observations from all of them are described below

The Covid pandemic prevented any site-based audits in Wales in 2020, however, two desktop 
audits were completed.

The first focussed on water treatment and in particular disinfection arrangements at Dŵr Cymru 
Welsh Water’s Court Farm works and Capel Dewi works. The audit also assessed the manual 
chlorine dosing arrangements at Llangunnor service reservoir.

The Inspectorate scrutinised the performance of Court Farm works during April to verify that the 
company had made appropriate adjustments during the early phase of the pandemic, to confirm 
whether there was any change to staffing levels, maintenance regimes or other operational matters 
that could have affected the quality of water supplied.

Court Farm works, near Caerleon, treats water abstracted from the River Wye, via Court Farm 
impounding reservoir. Water from the Llandegfedd reservoir can also be supplied directly to the 
inlet of the works. The company’s monitoring data demonstrated that effective disinfection had 
been maintained for the entirety of April. Inspectors identified a faulty iron monitor and 
recommended that this be repaired as soon as is practicable due to the criticality of this instrument 
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to process performance. The Inspectorate also identified discrepancies in chlorine monitoring 
caused by delays in operators recording their checks that monitors are reading correctly. The 
company acted to re-brief operators on the appropriate procedure.

The company was able to provide calibration records for its disinfection monitors and traceability 
was good for chlorine monitoring. Further evidence was later provided to establish that turbidity 
and pH monitoring is also traceable to national standards.

Capel Dewi works, near Carmarthen, treats surface water abstracted from the River Towy and the 
company had identified in it risk assessment of the works that further steps were required to 
address raw water storage, pH correction and clarification and also treated water storage.

A build up of silt in the raw water tank had been noted and the company were able to demonstrate 
that £700k was being made available in 2021/22 to address the silt issue. To address the pH 
correction issue, the company had plans in place to install a bypass to the tank. This would enable 
lime that had built up in the tank to be removed. Once this work is complete, the company will be 
able to remove the contact tank, which is overdue an internal inspection. The company aim to 
complete this within one year of the lime tank being cleaned.

The ferric storage tanks were over 30 years old and at risk of leakage and possible failure, but the 
company had allocated funds to replace these tanks in 2021.

Llangunnor service reservoir is predominantly supplied by Capel Dewi works. The water stored is 
then provided to 1,183 properties downstream. On occasion, Capel Dewi works is removed from 
supply to carry out maintenance, during this time the reservoir receives water from further afield, 
the Felindre system, which typically has a lower chlorine residual. In 2017, the company stopped 
manual chlorine dosing of the reservoir, after deciding to operate on only half of the tank volume. 
This meant that water was stored on site for around 23 hours rather than 46. This increased 
turnover led to a higher chlorine residual in supply. The company subsequently reconsidered this 
risk as mitigated by this operating arrangement.

Access to consumers’ properties to take samples was also affected by the pandemic and this led 
the Inspectorate to issue new guidance to water companies on their approach to monitoring and 
how best to comply with their regulatory duties.  In August, the Inspectorate investigated how 
companies were complying with the new guidance and looked at wider aspects of water supply 
zone delineation.

Dŵr Cymru Welsh Water’s Abergavenny/Cwmtillery and Elan water supply zones were examined 
and shown to be appropriately delineated, the population did not breach the upper limit of 100,000 
and the company were able to show that the quality of water supplied was approximately uniform 
in both cases.  
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Enforcement

New Legal Instruments Issued

The only new legal instruments served in Wales during 2020 were notices under regulation 7 of the 
Water Supply (Water Quality) Regulations 2018. There were no enforcement notices served. This 
outcome endorses the self-regulation model in Wales to drive up the already high standard of 
water quality without the need for regulatory intervention and is commendable. 

Table 8.
Legal instruments issued during 2020

Instrument type Number 
served Company distribution

Regulation 7 Notices 5 ALE (1), DWR (2), HDC (2)

Completion Reports

Companies in Wales submitted nine completion reports to the Inspectorate during 2020.

Dŵr Cymru have a significant challenge in respect of supplying discoloured water to consumers, 
which is discussed previously in this report. However, the company were able to demonstrate 
sufficient improvements in four of their water quality zones to be able to close the regulation 28(4) 
notices in place for those zones. This represents improved supplies to nearly 230,000 consumers 
in Wales.

The company completed refurbishments and upgrades to Llwynon works to provided additional 
mitigation for taste and odour. Despite the long term plan for replacement of this treatment works 
by the new Cwm Taff works, these improvements are vital to ensure the 568,000 consumers 
supplied by the works receive wholesome water in the intervening years while this works is 
still operating.



Drinking water 2020 The Chief Inspector’s report for drinking water in Wales

54

Dŵr Cymru also completed the construction of a new treatment works at Bryn Cowlyd. The 
company did encounter some difficulties relating to the extensive ground works required during the 
delivery of this programme. However, they maintained good communication with the Inspectorate 
throughout and have now delivered into supply a new treatment works to the benefit of nearly 
100,000 consumers in and around Conwy.

The Inspectorate revoked the notice for Portis treatment works during 2020. The company initially 
upgraded the disinfection systems at the site, but value engineering resulted in the decision to 
abandon this treatment works by connecting consumers to Crai treatment works as a longer-term 
solution.

Hafren Dyfrdwy were able to demonstrate that metaldehyde was no longer a risk in the bulk 
supplies it provides to just over 21,000 consumers and so their section 19 undertaking was closed. 
The company also completed renovation works at Sugn y Pwll service reservoir, securing 
wholesome supplies to 138,000 consumers.

Change applications

During 2020, 22 applications (stage 2 – full application) to change legal instruments for companies 
operating in Wales were received by the Inspectorate. All of these applications were from Dŵr 
Cymru. A large proportion of these were directly related to the impacts of CoViD-19 delaying 
schemes, which is considered understandable. The Inspectorate welcome company updates on 
problems encountered or changes of plans when delivering a programme of work. The 
Inspectorate has a duty to keep all programmes of work under constant review and to accept 
changes that provide a better solution for consumers.

However, repeated changes to legal instruments or last-minute date changes to allow more time 
for actions that are within a company’s control, are indicative of poor project management and 
looked upon less favourably.

There were 20 change applications related to the discolouration regulation 28(4) notices. The 
changes were to realign the delivery dates across the programme now that the company have 
developed their action plan. The Inspectorate welcomes the level of engagement the company 
have given on discolouration, but the company do now need to focus on delivering these notices 
and tackling the discolouration challenge.

Radioactivity Notices

During 2020, the Inspectorate received no applications to cease regulatory monitoring for 
radioactivity parameters under regulation 6(14). When the 2016 amendments to the 2010 
regulations came into force and introduced the radon parameter, the Inspectorate required all 
companies to apply for new notices under regulation 6(14) where a reduction or cessation of 
regulatory radioactivity monitoring was required. New notices were issued to companies with 
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effect from 1 January 2017, with a 5-year lifetime, and so they are due to expire on 31 December 
2021 (unless a company has applied for and been granted a new notice in the meantime).

A large proportion of the industry will therefore be required to submit applications for new 
regulation 6(12) notices before the end of 2021. Water companies are reminded of the importance 
of robust risk assessment and up to date operational monitoring data in support of these 
applications.
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Where there is a breach of regulation or a likely breach and an Inspector is unable to conclude that 
the breach is unlikely to recur, they are obliged to make a formal recommendation to the company. 
Inspectors made ten recommendations to companies operating in Wales during 2020, see 
Figure 18 below.

Figure 18.
Number of recommendations per company  

Figure 18 – The number of recommendations made to each 
water company inWales in 2020. 
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Dŵr Cymru saw a significant reduction in recommendations received, with four received in 2020 
compared with 30 received in 2019. The number of recommendations received by Hafren Dyfrdwy 
doubled from three in 2019 to six in 2020. With the substantial decrease in the number of 
recommendations received by Dŵr Cymru, the national number showed an overall decrease year 
on year for the total number of recommendations made in Wales (see Figure 19).

Figure 19.
Trend of recommendations made in Wales, in 2020 

Figure 20 – The number of recommendations each year 
from 2015 to 2020

To
ta

l r
ec

om
en

da
tio

ns
 (a

ll 
co

m
pa

ni
es

)

5
2015 2016 2017 2018 2019 2020

10

15

20

25

30

35

Year

Figure 20 shows the division of recommendations made in each Inspectorate’s work area. The 
majority of the recommendations made were related to drinking water quality event investigations. 
This partly reflects the activity of Inspectors carrying out audits in 2020 in the reassurance of 
public supplies during a challenging year, but also detailed analysis of some critical areas such as 
disinfection, where companies should perform better.
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Figure 20.
Trend of recommendations made in Wales, in 2020 

Figure 20 – The number of recommendations each DWI’s 
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As has become normal, management deficiencies account for the largest share of 
recommendations, with reservoir / network operation, risk assessment and investigations making up 
this portion. Sampling and communication deficiencies also attracted recommendations in 2020.

Figure 21.
Recommendations by type 
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The Recommendations Risk Index (Figure 22) measures all companies’ performance in 
recommendations against the industry as a whole. Pragmatically, companies will receive 
recommendations as a first level of regulatory intervention. This reflects a Better Regulation 
framework to enable a company to remediate any potential failures within the regulations. Where 
recommendations are made, an assumed equal distribution would be expected to apply based on 
their size (population supplied). Regression analysis provides a suitable interpretation of the 
expected outcomes for companies across England and Wales and can be seen in Figure 22 as the 
central black line. A position below this line means a company are receiving fewer 
recommendations and/or lower scores attached to those recommendations than would be 
expected. A position above the black line means the opposite, with companies receiving more 
recommendations and/or those recommendations received are attracting higher risk scores. Of 
course, any measure has a degree of uncertainty and so we apply a 95% confidence interval either 
side of the black line, represented by the red and blue lines. All the companies operating in Wales 
were in the expected area of the index graph.

Figure 22.
Recommendations Risk Index 2020 
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National Risk Assessment

Under regulation 27 and regulation 28 water companies are required to carry out risk assessments of 
each supply system and submit this data to the Inspectorate. 

The Inspectorate received over 1.8 million lines of regulation 28 data, of which approximately 160,000 
were attributed to Wales. Most of this data for Wales (95.3 percent) indicates that risks are either being 
effectively mitigated or fall into categories that indicate additional mitigations are not required. 

Figure 23.
Risk data for Wales by risk category [Number of records and percentage of the 
total number are displayed]

Figure 23 - Breakdown of regulation 28 data for Wales by 
risk category using two pie charts.
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Risk Assessment Risk Index 

Following publication of the Risk Assessment Risk Index (RARI) in the Chief Inspector’s Report 2019, 
Inspectors were pleased to engage with the Industry Drinking Water Safety Plan (DWSP) Forum to 
collaboratively review and refine the methodology. The Inspectorate is now working together 
towards a consistent approach to identify and report risks as an effective way to drive positive 
outcomes together. This will support understanding of not just the wider national risk but also the 
cross-industry learning between companies to enhance methodology and effectiveness of DWSPs.

As a collaborative outcome of engagement with the DWSP forum, the methodology applied in CIR 
2019 has been modified to represent water quality risks more effectively. These include more 
precise definitions of risk categories such as category F (partial mitigation) to be applied to risks 
outside of the companies’ control and only applied to consumer side or catchment issues; 
adjustment of the multiplier of some categories to reflect better the proportional risk and a change 
in the definition of the days in the risk category to remove cross company inconsistencies on how 
many days a risk remained and was not reset by a small inconsequential change. 

The effect of these changes on the RARI scores is negligible for the Welsh companies. 

Another item that the DWSP forum has been actively discussing is the issue that some companies 
carry risk categories downstream of the site where additional work is being carried out, whereas 
other companies do not. The risk category is an essential part of the scoring methodology as it 
indicates where additional work is required to reduce risks. RARI scores may be elevated or reduced 
depending on which approach is adopted. This does not meet the objectives of the methodology to 
reflect real-world water quality risk. The Inspectorate look to the future to further engage with the 
industry to find a solution that meets the strategic objectives and facilitates better regulation. 

As with any evolving methodology, there are other opportunities to improve the data such as 
adopting consistent strategies of where risk categories are mitigated, as scores may be elevated or 
reduced depending on which approach is adopted. Further engagement with the industry to find a 
solution that meets the strategic objectives and facilitates better regulation will continue to be 
encouraged.
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Figure 24.
Company Risk Assessment Risk Index (RARI) scores for 2020.Industry RARI (excluding ALE and VWP) 2020
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Albion Eco is an outlier, with a score of 986. As this is a small company, the score is not thought to 
be representative and it has been excluded from the chart.

Hafren Dyfrdwy has the highest overall Risk Assessment Risk Index score, which is largely due to 
the high proportion of lines that are under investigation (category E). The highest scoring hazards 
are those associated with no supply or bacteriological hazards. Wrexham zone is the highest 
scoring site due to its large population. Whilst it is legitimate for the company to move into a period 
of re-assessing risks following its creation in 2018, there is no evidence from the RARI score that 
the company have been completing investigations. The challenge for the company is to ensure 
there is a strategy going forward to complete investigations to better understand water quality risks 
and required control measures. 

Dŵr Cymru Welsh Water’s score is below the industry average. The highest scoring hazards are 
those associated with no supply, however there are several risks associated with lead due to 
potential issues with orthophosphoric acid availability. The company dose orthophosphoric acid to 
create an insoluble layer within lead pipes that run from the supply mains into consumers 
properties. This prevents lead from dissolving into drinking water and therefore reduces the risk to 
consumers. A shortage of supply of the chemical, would, therefore, present an increased risk of 
lead in consumer’s supplies. The company has increased operational monitoring of storage of this 
chemical in addition to engagement with the wider industry. Sluvad and Felindre works are the 
highest scoring assets within Welsh Water due to the large volume supplied, which multiplies up 
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the score due to the increased number of consumers effected. At Felindre, the company have a 
significant no supply risk due to the condition of several assets including valves, pumps, treatment 
processes and pipework. The company have plans in the current asset management period 
(AMP7), which runs from 2020 until 2025, to investigate the solution and complete remedial work. 
The company should ensure that appropriate monitoring and operational measures are in place 
until the work is completed.

Wales top hazards 

The highest scoring hazard across water companies in Wales remained as turbidity at treatment 
works. This was due to many category E risks at Hafren Dyfrdwy, where risks were under 
investigation, and several Dŵr Cymru Welsh Water sites. Turbidity plays a key role in disinfection 
effectiveness. Regulation 26 requires that water must be pre-treated to reduce turbidity below 1 
NTU before disinfection. This is because turbidity can shield pathogens from disinfection 
processes (most commonly UV and chlorine). Turbidity also has an established link to increased 
risk of Cryptosporidium. Consequently, there are several schemes across the industry to improve 
particle removal processes to reduce the risk of turbidity, Cryptosporidium and inadequate 
disinfection. Schemes to improve particle removal processes, therefore, can have several 
combined benefits reducing the risk to multiple hazards. At Dŵr Cymru Welsh Water, the highest 
scoring site for turbidity (indicator) was Broomy Hill works, where the company has plans to 
mitigate risks relating to turbidity at the point of disinfection due to potential crystallisation of 
sodium hydroxide dosed for pH correction. The company currently have an operational control 
measure in place to manage this and plans for an AMP7 scheme to provide a permanent solution. 

Figure 25.
Wales top 10 hazards percentage contribution to RARI score
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‘No Supply’ was the second highest scoring risk across Wales. This hazard attracts a high 
multiplier because of the potential contamination associated with depressurisation and because of 
the effect on vulnerable consumers, services and businesses. The no supply score is split between 
Hafren Dyfrdwy and Dŵr Cymru Welsh Water and includes multiple issues such as potential burst 
of strategic mains, structural condition of processes, pumps and assets and resilience against 
extreme weather conditions. It is positive that both Dŵr Cymru Welsh Water and Hafren Dyfrdwy 
have identified and reported these issues to the Inspectorate as it indicates an open and 
collaborative culture. All companies must have in place long term strategies to ensure that assets 
and resilience plans are reviewed and maintained to protect against future risks to supply.  

Air is the third highest scoring hazard due to many category E risks under investigation at Hafren 
Dyfrdwy. Air can become entrained in water supplies due to changes in pressure in distribution 
networks, usually related to pumping issues, burst mains and loss of supplies. Whilst entrained air 
is not harmful, it manifests as milky coloured water due to formation of micro bubbles, which is 
unacceptable to consumers and therefore is included in the scoring. Cryptosporidium is the fourth 
highest scoring hazard due to several schemes to reduce the risk of this harmful organism. 
Bacteriological parameters (E. coli, Enterococci and Clostridium perfringens) also feature in the top 
ten hazards, as do iron, lead and turbidity at consumers taps. Iron is a significant issue across 
Wales primarily due to accumulation of iron sediments from corrosion within iron water mains. 
The lower ranking in the top ten hazards is likely due to the lower multiplier that this hazard scores 
compared to other hazards. Iron is not harmful, but excess amounts make drinking water 
discoloured and unacceptable to consumers. As such, it receives a RARI multiplier of three as it is 
an aesthetic parameter compared to health-based hazards that receive a multiplier of five. In 
addition to this, the lower ranking for iron likely reflects previous work carried out in Wales to 
reduce the risk to consumers. 

Whilst lead does not make up a significant proportion of zonal sample failures, it is often identified 
in company risk assessments as requiring additional control measures. In part this is due to the 
health consequence of the presence of lead, which can have detrimental effects on heart and 
kidney function as well as mental acuity. The potential risk of shortage of orthophosphoric acid 
supplies contributes significantly to the lead risk in Wales as mentioned above. Control measures 
for lead include lead communication pipe replacement, consumer information campaigns, water 
fittings inspections, work with relevant stakeholders and orthophosphoric acid dosing.
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Regulators’ Alliance for 
Progressing Infrastructure 
Development (Water) – RAPID

Regulators’ Alliance for Progressing Infrastructure Development (RAPID) is a new cross-regulatory 
unit jointly established by the Environment Agency, Ofwat and the Inspectorate to focus on 
co-ordinating development and timely delivery of large-scale water resources infrastructure 
schemes. 

In its 2019 Periodic Review Final Determinations, Ofwat allowed £469 million for development work 
to proceed on 17 potential regional schemes, which were identified in the 2019 Water Resource 
Management Plans of the scheme sponsors. The schemes, which are both within and across 
water company boundaries, will improve supply resilience and enhance environmental benefits. 
RAPID will also support the development of a new regional planning process for long term water 
resources planning, which will inform the next iteration of water company WRMPs in 2024. 

Details of the RAPID Terms of Reference are available here: 
www.ofwat.gov.uk/publication/rapid-terms-of-reference/

The Inspectorate has assigned two members of staff on secondment to RAPID and has put in 
place internal arrangements to support the assessments of proposed schemes to enable 
clearance decisions as they pass through RAPID’s development stages. 

Progress of the schemes is reviewed at the annual Gated process and the Inspectorate will be 
assessing progress of the components relating to drinking water quality.  

Four of the schemes are being delivered on an accelerated pathway and the Inspectorate has 
completed the water quality component of the assessment of the four accelerated solutions at 
Gate 1 during September and October 2020.  The final RAPID accelerated Gate 1 decisions have 
been published on the Ofwat Website: www.ofwat.gov.uk/regulated-companies/rapid/

https://www.ofwat.gov.uk/publication/rapid-terms-of-reference/
https://www.ofwat.gov.uk/regulated-companies/rapid/
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In July 2021 at least 14 Gate 1 submissions on the standard pathway are expected. At Gate 1 the 
Inspectorate will assess the following drinking water quality considerations:

 • Confirmation that company Water Quality teams have been engaged

 • Solutions are clearly explained and options set out

 • Drinking water quality considerations for each option have been identified

 • Confirmation that key risks (e.g. catchment, source water, treatment, distribution, 
acceptability, materials in contact with drinking water, operability) have been identified

 • Forward plan for investigation of key risks and further development of DWSPs (including 
monitoring programmes)

 • Confirmation as to how and when the Inspectorate will be engaged

The assessments of the drinking water quality components feed into the cross-regulator 
assessment of how on track on the solutions are.  The Inspectorate will work closely with the water 
companies and other regulators throughout the gated process to ensure the solutions have 
appropriately identified and will put into place suitable mitigation for any risks that the new water 
resource solutions may pose to drinking water quality. 
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Annex 1

Table 9:
Detection of E. coli and Enterococci at treatment works, service reservoirs and 
consumers’ taps

Company

E. coli in 
water leaving 

treatment works

E. coli in water 
leaving service 

reservoirs

E. coli at 
consumers’ taps

Enterococci at 
consumers’ taps

Albion Eco 0 – 0 0 – 0 0 – 8 0 – 2

Dŵr Cymru Welsh 
Water 0 – 9,461 0 – 14,766 0 – 5,930 0 – 567

Hafren Dyfrdwy 0 – 951 0 – 4,308 0 – 517 0 – 94

Leep Network 
Water 0 - 0 0 - 0 0 - 7 0 - 4

Wales overall 0 – 10,412 0 – 19,074 0 – 6,462 0 – 667

Note: Results are shown as: the number of positive tests – the total number of tests.
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