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Foreword

At the heart of the role of the water industry is the provision of safe clean drinking water all the 
time. This objective must be the central strategy upon which business plans should be designed 
when considering current and future generations. This report outlines the highlights and challenges 
during 2021 for companies in England and in doing so emphasises the priorities required to ensure 
the continuing provision of wholesome drinking water.

Overall, drinking water in England is of an excellent standard and this is demonstrated through a 
continuing high standard of 99.97% compliance. Consumers should therefore have confidence in 
their supply. The Triennial report on drinking water quality 2017 – 2019, showed overall 
compliance at 99.95%, with the majority of substances meeting the regulatory standards all of the 
time. Lead and nickel had the poorest percentage compliance at the consumers tap, followed by 
coliforms, odour, iron, and taste.

The Inspectorate’s understanding of potential future risk to overall drinking water quality is 
conveyed by a series of regulatory measures to describe where strategy should focus. One critical 
measure, the Compliance Risk Index, continues to show an unacceptable risk carried by 
companies. The industry median Compliance Risk Index (excluding Isles of Scilly and inset 
appointments) was 2.8 in 2021, a rise from 2.1 in 2020. Ten companies exceeded the target of two 
and will receive financial penalties from the financial regulator. Companies in England will need to 
prioritise a water quality first strategy to offset this risk.

A water quality first strategy begins in the catchment. Events can arise as a direct result of changes 
in catchment exacerbated by climate change and resource challenges which consequently 
increase the risk of, for instance: algae, turbidity, metals, nutrients, and pesticide run-off but also 
emerging contaminants such as polyfluoroalkyl substances, endocrine disrupting compounds and 
other substances of concern. Mitigating risks require strategic plans to include management of 
drought, floods, and water transfers as these may concentrate or carry substances to the intakes. 
Companies in England are commended in their action to incorporate these risks into their risk 
assessments, but they will need to go further in both catchment management and treatment 
works resilience, so they are fit for purpose to address future challenges.

https://www.dwi.gov.uk/consumers/triennial-report-2017-2019/
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Assets are critical in delivering excellent quality water to consumers. This year we have seen 
microbiological failures associated with asset health and maintenance. These failures have often 
been due to ingress or leakage into treated water reservoirs where water is stored ready for 
distribution. This is a direct result of around 7% of tanks across England having not been inspected 
in the last 10 years, and 5% where the company was unable to provide a date for the last clean. 
A clear strategy of investment will be necessary to bring assets to an acceptable standard. The risk 
that this presents to water quality and sufficiency cannot be overstated. The resilience of networks 
is becoming increasingly important as the change in the pattern of water use post pandemic and 
effects of climate change collide. Storage needs to be reliable and flexible to meet these 
challenges. Good quality asset maintenance is essential to the asset health and reliability of tanks. 
Most compliance failures at service reservoirs were related to ingress. Where this is the case, the 
inspection and maintenance regimes appropriateness should be reviewed. Tanks of novel 
construction or with unquantifiable risks such as changing ground conditions require site specific 
inspection methodologies.

The Inspectorate uses an Events Risk Index to convey the risk to consumers from water quality 
events. In England, 433 events were notified to the Inspectorate during 2021. There have been 
events at key water treatment works, involving the use of unapproved materials in contact with 
drinking water, and issues around infrastructure resilience. Events relating to the use of unapproved 
products or fittings in breach of regulation 31 score highly on the Events Risk Index, due to the long 
nature of the events and the time that consumers are at risk. Asset health again caused several 
significant events, including treatment and storage failures. Network management is a recurrent 
theme, both in terms of discoloration following burst or damaged mains, and security of supply. 
Reducing discoloured water in the network remains a challenge for companies in England, with 
progress slowing over the last decade.

Lead plumbing in public buildings and domestic premises remains a measurable risk to public 
health, and more work is needed to address the legacy issues of lead plumbing and nickel in 
fittings. The presence of lead as demonstrated by compliance over the past three years must be 
addressed in future planning, and action is needed for the protection of future generations. 
I welcome the government’s support for greater action by industry on reducing lead exposure in 
the recent Strategic policy statement for Ofwat.
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The Inspectorate increased focus on drinking water safety plans, and 92 recommendations were 
made following an audit of company risk assessment and drinking water safety plans. This 
unusually large number of recommendations is an indication that there is further improvement to 
be made across the industry to carry out effective drinking water safety plans. In general, most 
recommendations relate to deficiencies in management. Inadequate risk management within 
company water safety plans is the largest cause of recommendations, followed by company policy 
and procedures, reservoir and network operations, and inadequate company investigations.

The impact of the pandemic on companies’ approach to taking regulatory samples resulted in a 
different pattern of buildings and points of consumption being sampled throughout 2020 and into 
2021. This resulted in some samples being taken from companies’ own assets such as treatment 
works depots. Companies should ensure that their own estates meet the standards that legislation 
requires of drinking water supply systems.

Marcus Rink 
Chief Inspector of Drinking Water
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Introduction

Drinking Water 2021 is the annual publication of the Chief Inspector of Drinking Water for England 
and Wales. It is the 32nd report of the work of the Inspectorate and presents the summary 
information about drinking water quality for the calendar year of 2021. It is published as a series of 
four quarterly reports and a final summary report, which cover public water supplies, and a single 
report, which covers private water supplies. This report is the summary of public water supplies for 
England. The industry performance for England 2021 is shown in summary below. 
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Water Industry Performance
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Water supplies and testing

Set out in this report are the key facts about the quality of the public water supplies in England, 
which is served by 23 water companies delivering supplies to over 57 million consumers. The area 
served by each water company is shown in Map 1. 

Table 1.
Key facts about public supply arrangements in England

Public supplies Statistics

Population supplied 57,256,186

Water supplied (L/day) 14,137 million

Abstraction points 1,616

Treatment works 1,076

Service reservoirs 3,776

Water supply zones 1,630

Length of mains pipe (km) 319,175

Surface sources 64%

Groundwater sources 30%

Mixed sources 6%

Table 2.
Key facts about private supply arrangements in England

Private supplies Statistics

Population supplied 821,152

Water supplied (L/day) 263 million

Number of supplies 34,302

Number of Local Authorities with 
private supplies 275

Surface influenced sources 32%

Groundwater sources 62%

Mains water 1%

Unknown 5%
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Map 1.
Water Companies and Inset appointments 2021

The number of samples taken by each water company is within Annex 1. Changes were made to 
the zonal sampling programme due to COVID-19 lock downs. Companies were permitted to deviate 
from the requirement to randomise samples from consumer taps within zones, through 
regulation 7 statutory notices. This enabled companies to complete the required sampling whilst 
complying with government guidelines. Normal sampling resumed during 2021, and the notices 
were withdrawn. Details are in Annex 2. 
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Compliance with standards

The percentage compliance with the standards in the Water Supply (Water Quality) Regulations 
2016 is shown in Table 3 below, and details of all the failures are set out in Annex 3 by site type and 
by company. 

Table 3.
Percentage of samples meeting the standards.

Parameter Group
% Compliance

Chemical Parameters 99.95

Indicator Parameters 99.98

Microbiological 
Parameters 99.98

Pesticides 100

Overall 99.97

The infographic below represent the quality of drinking water received by consumers, and the 
numbers and parameters which failed to meet the standards in 2021. 
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Figure 1.
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- England

England 852 Breaches

Number of Breaches

Coliform in zones (280)

E. coli in zones (10)

Lead (38)

Nickel (46)

Turbidity WTW (14)

Manganese (12)

E. coli WTW (8)

E. coli res (8)

Odour (112)

Coliform reservior (70)

Coliform WTW (58)
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The Compliance Risk Index (CRI) is shared with the water industry’s financial regulator, OFWAT, as 
a common performance measure. This regulatory strategy is intended to promote improving water 
quality, in the public interest. A CRI target of two has been set as the point at which financial 
penalties apply ensuring outcomes remain achievable and equitable when used as a water quality 
objective. Companies are nevertheless required by the Water Supply (Water Quality) Regulations 
2016 to achieve 100% compliance and CRI does not remove that obligation.

The bar chart below shows the CRI for each company operating in England (excluding Isles of 
Scilly) divided into site types, zones (consumer taps), water treatment works and service reservoirs. 

Figure 2.
Compliance Risk Index by company
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Poor asset health can be seen as the main reason for companies incurring financial penalties, 
because their CRI is driven by failures at water treatment works, putting a large number of 
consumers at risk. Southern Water and Northumbrian, Essex and Suffolk Water are the highest 
scoring companies, and both companies are in transformation programmes with the Inspectorate 
to improve overall drinking water quality performance, asset management and asset health. 
Looking at coliform breaches in more detail, we can see that the water treatment works failures 
across many companies are causing the high scores.
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Figure 3.
Pie chart illustrating coliform breaches with highest CRI scores
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Figure 4.
The pie chart below shows the proportion contributed by different parameters 
to the CRI. 
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Ingress and plant failure at water treatment works

Coliforms failures at water treatment works was the largest contribution to CRI, which represents a 
deteriorating picture of asset health compared with 2020. A number of these breaches were 
directly attributed to the condition of treated water storage tanks at treatment works. Service 
reservoirs, treated water tanks, and contact tanks (and any other tanks or vessels containing 
treated water) that are overdue inspection and cleaning are at particular risk of compliance 
breaches. All companies should have in place an effective plan to inspect and clean assets and 
delivery of this plan should be continually reviewed to ensure tanks are inspected within risk-based 
frequencies.

Turbidity spikes relating to operation and maintenance of treatment works

Turbidity control is essential at treatment works for effective disinfection. Sample lines, start up 
and restarting processes, and operation of valves, all led to turbidity failures at works in 2021. 
These are costly and operationally difficult to resolve, and companies should ensure tanks and 
pipework are well maintained and kept free from sediment accumulation.

Raw water deterioration and asset resilience case study

Yorkshire Water had an unusual trihalomethane (THM) failure on 7 October 2021. THMs are 
disinfection by-products caused by the reaction of chlorine with organic matter, and the standard is 
based on health protection. The exceedance was attributed to raw water deterioration at the 
source feeding into Chellow Heights WTW, which is subject to a notice for THM and haloacetic 
acids. This case illustrates the pressures which assets are facing through climate change and raw 
water quality changes, and the need for good asset health and resilience.

Process control and operational resilience

At Portsmouth Water, aluminium failures occurred in two zones caused by poor coagulant control 
at the supplying Itchen works. Dosing for coagulation pH control had not been operational at the 
works and aluminium was settling out in the reservoir. A legal instrument dealing with both the 
coagulation control at the works and accumulated sediment in the network was issued. An audit 
highlighted a lack of optimisation of works, together with a culture, management and training 
deficiency, following staff changes, which is also being addressed through this notice.

Sediment accumulations containing iron in the network

Iron failures from the routine sampling programme continue to contribute to risk. Iron contributes 
to consumer contacts on discoloured water. This problem is reflected in the acceptability of 
drinking water, causing high contact rates, and also contributes to high Event Risk Index scores, 
when network operations and burst mains cause discoloured water events.
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Isles of Scilly case study

The highest scoring area was the Isles of Scilly, with a CRI score of 57. South West and 
Bournemouth Water has recently taken over responsibility for the supplies on the Isles of Scilly, 
which require modernisation, and for this reason they are not shown on the charts. The Isles of 
Scilly score is made up mainly of Radon breaches at Porthellick and Vane Hill works. These are 
now covered by statutory improvement programmes to reduce the risk to consumers. A taste 
breach in the St Marys Supply Zone also contributed significantly to the Isles of Scilly score and 
enforcement is being considered. 

Lead in drinking water

Lead is harmful to health, with known risks to children’s IQ, and adult health. Lead achieved the 
lowest percentage compliance in England of all the parameters.

Companies should plan for the future by taking suitable approaches in the upcoming AMP8 period 
and successive periods as a multi-AMP long-term objective to reduce and eliminate lead. 
Information to support a risk-based strategy will include understanding where lead is, risk profiling 
of zones, opportunistic replacement when for instance installing meters or tackling leakage or 
carrying out work in zones, identifying high risk buildings such as schools and liaising with health 
and local authorities. By developing and gaining experience through implementation, companies 
are expected to start the stepped approach towards reducing exposure to lead, via multiple AMP 
periods, that will benefit current and future generations. Replacement may be at targeted at 
high-risk zones where there are schools, hospitals, and other vulnerable populations in a high lead 
density area.
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Water quality events

The Inspectorate was notified of 433 events in England during 2021, all of which were assessed, 
and enforcement action taken where necessary. The catchment diagram in Figure 5 illustrates the 
nature of the events and their impact on the water supply from source to tap.
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Figure 5.
Main causes of drinking water quality events 2021 in England
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A total of 72 events were directly caused by burst or damaged mains, and this shows that the 
network is a highly sensitive asset which must be managed in a risk-based approach, putting 
consumer safety first.

The diagram also illustrates the importance of asset health at water treatment works and 
storage reservoirs.

Highest scoring events 

The pie chart below shows the highest scoring events in 2021. The majority occurred at water 
treatment works, or storage reservoirs, and therefore scored highly in part due to the large number 
of consumers at risk. An exception was Storm Arwen, which resulted in loss of supplies to a wide 
geographic area.

Figure 6.
Pie chart showing highest scoring events
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Unapproved products in contact with drinking water case study

There were three events at Anglian Water’s Hannington service reservoirs, Diddington service 
reservoirs, and Pitsford works treated water storage tank relating to installation of unapproved 
pipework in breach of regulation 31. The company discovered that the unapproved pipework had 
been in supply for several years, (between 3 and 6 years). Whilst there was no evidence of any 
adverse impact on consumers, the purpose of this regulation is to ensure long-term safety of 
drinking water supplies by regulating the materials that may be in contact with drinking water. Due 
to the long durations and seriousness of the breaches, these events are likely to receive high 
scores, (although they are not included in the pie chart above). Assuming a minimum of 
‘enforcement considered’ for the final Inspector assessments multiplier, these events have been 
assigned provisional scores of 69,842 (Hannington), 17,436 (Pitsford) and 5,026 (Diddington).

Event Risk Index by company

The bar chart below shows the relative risk ranking of companies. Two companies exceeded the 
industry median, Severn Trent Water and Yorkshire Water, due to the high scoring events. A single 
faecal indicator organism detected in a sample associated with Strensham works was traced to 
ingress in the contact tank. Investigations identified ingress in the hatch over the outlet of the 
contact tank, and defects in the over banding on internal joints. A new version of an existing notice 
was served to address ongoing risks to the contact tank by undertaking an end-to-end review 
of the site.

Following a non-faecal microbiological failure at Chellow Heights, several issues were identified 
including a leaking roof joint on a manganese contactor, and ponding and cracks on the West 
Reservoir South compartment. A significant finding was the presence of three fox carcasses found 
in the clarifier inlet channels which were subsequently removed. Presence of vermin on works 
presents a serious risk to the supply of wholesome water and would clearly be a source of 
microbial contamination. An audit was carried out on Chellow Heights works in May 2021 to 
assess the company’s progress with a Run to Waste notice, for risks associated with coliform 
bacteria, E. coli, turbidity and Cryptosporidium. The company’s progress with the requirements of 
the notice were found to be on track and the audit was assessed to be generally satisfactory. 
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Figure 7.
Event Risk Index by company*
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*At time of publishing, excludes three Anglian Reg 31 events.

The most serious 50 events are published on the Inspectorate website.
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Asset health and service 
reservoir integrity

During 2021, there were 128 compliance failures for coliforms at water treatment works and 
service reservoirs, and 16 E. coli at treatment works. Many of these breaches were not attributed to 
a specific cause, but ingress into contact tanks and service reservoirs is a recurrent problem. 

In addition to these compliance breaches, there were 35 water quality events attributable directly to 
poor asset health and plant failure, including six failures of the disinfection system, six failures of 
the power supply, and five structural failures of tanks and reservoirs. 

The expectation is that companies understand their assets, through a programme of physical 
inspections, which may be supplemented with inspections by Remotely Operated Vehicles (ROV). 
Physical inspections are necessary because they provide clarity and better resolution than ROVs 
and allow for cleaning of walls and structures within the reservoir. 10 years is the maximum interval 
advised in the Principles of Water Supply Hygiene TG9 on treated water storage, although the 
Inspectorate recommends more frequent inspections on a risk-based programme.

The Inspectorate has increased scrutiny of service reservoirs and tanks through a new data return. 
The Inspectorate is concerned about the approach to and quality of inspections, and the 
robustness of remedial works. Analysis of the new data set highlighted gross failings around 
frequencies of inspections with over 256 tanks not having been inspected for over 10 years, and 
151 with no date provided for the last inspection (2021 return). 

https://www.water.org.uk/guidance/principles-of-water-supply-hygiene/
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Figure 8.
Bar chart showing percentage of high risk service reservoirs for each company
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The graph above shows the percentage of service reservoirs at risk of failure in each company, 
defined as structures which have not been inspected for over 10 years (2021 data). Many 
companies have statutory notices in place for reservoir inspections.

Severn Trent Water has a notice still in place as part of original transformation programme, and a 
new notice is being issued to address around 100 tanks which have not been inspected for 10 
years. This includes a number which have never been inspected since construction and require 
enabling work to allow them to be by-passed. Structures including South East Water’s Claypits 
service reservoir, built in 1952, and Severn Trent Water’s Hatton service reservoir, built in 1936, have 
stood the test of time, but were not constructed to allow easy isolation, and do not meet modern 
day inspection requirements.

Some companies have worked hard to ensure all their service reservoirs can be taken out of 
supply, and a number have notices in place (South West and Bournemouth, Northumbrian, Essex 
and Suffolk). 

Operational resilience –Montpelier service reservoir case study

Bristol Water’s Montpelier No. 2 service reservoir had not had a full structural internal inspection 
since 2 November 2010 due to the potential impact on the downstream network and concerns 
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regarding the resilience of this system. A ROV inspection on 19 August 2020 found poor condition 
of the concrete render and some evidence of corrosion of internal pipework. There was also silt 
observed towards the outlet end of the reservoir, along with debris from the walls. An operational 
programme with the objective to carry out a test isolation and bypass of the reservoir, which if 
successful would enable the reservoir to be drained for a routine inspection, was successful. 
Consideration was given as to whether to refill and inspect at a later date or proceed from the test 
isolation into a drain down and full inspection of the structure, with the latter chosen as the lower 
risk option. The drain down and full inspection of Montpelier No.2 service reservoir was undertaken 
on 11 February 2022. 

Asset health at Layer WTW, Northumbrian, Essex and Suffolk case study

One E. coli was detected on the outlet of Layer works on 22 February 2021, and contact tank 2 was 
taken out of service on 29 March 2021. Ingress was found coming into the upstands of the tank. 
Enhanced sampling was completed in the meantime, which was all satisfactory. Contact tank 1 
was not taken out of service and inspected as part of this failure, with the company stating that 
this would be done “as soon as possible.” On 22 May 2021, a detection of 32 coliforms/100 mL 
was detected at Layer works, and when contact tank 1 was removed from supply and inspected on 
24 May 2021, minor ingress was found at the roof of the tank, and significant ingress was found at 
the inlet of the tank. A dip sample, taken whilst the tank was out of service, yielded >201 coliforms. 
All other samples taken at the time of the failure, and during the enhanced monitoring period, 
which ceased in July 2021, were satisfactory. 

Contamination during inspection Westwood works case study

In October 2021, SES Water issued a precautionary boil water notice to 15,000 consumers in Oxted, 
Surrey, following a scheduled clean of the treated water tank at Westwood works. A sample taken 
after a tank inspection was found to contain faecal indicators, although the tank had been returned 
to supply. The company has since made improvements to the risk assessment, hygiene 
procedures and sampling arrangements. 
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Acceptability of drinking 
water – consumer 
complaints

In 2021, there were a total of 69,422 consumer contacts in England about the acceptability of 
drinking water, which gives a rate of 1.22 contacts per 1,000 population, the same rate as in 2020. 
The rate of contacts is shown in the bar chart below, and the main reasons for contacting the 
water company are shown in the pie charts. 

Figure 9: Number of consumer complaints in England 2012 – 2021
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Appearance

Figure 10.
Pie chart showing categories of complaints about appearance
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In 2021 in England, there were 45,198 consumer contacts reporting a concern with the appearance 
of the drinking water, giving a contact rate of 0.79 per 1,000 population. The largest proportion of 
contacts in 2021 is discoloured water (brown, black, orange). 

The industry has been working to reduce the risk of discoloured water and this has resulted in a 
21% improvement (reduction) in contacts in England since 2017. The contact rate continued to fall 
during 2021 with a reduction of 2,695 contacts, from 2020, reporting discoloured water in England. 

Companies are increasingly looking at the performance and optimisation of treatment works to 
reduce discolouration in the network. Neighbouring properties in the local area will also probably 
experience the same discolouration, and the issue can often be more widespread than the 
contacts alone would suggest.
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Map 2.
The map below shows the areas most affected by discoloured water.

The Inspectorate reviews consumer contact data for discoloured water contacts on an annual 
basis. Companies which perform worse than the industry average are investigated, and 
enforcement action taken where necessary. The bar chart shows a steadily improving picture, 
although progress can be seen to have slowed over the last decade across the country as a whole.
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Figure 11.
Consumer complaints about discoloured water (orange, brown, black) 2005 
– 2021. The line is the industry average for the year (England and Wales)
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Figure 12.
Rate of discolouration complaints by company in 2021
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Enquiries

Enquiries about fluoride, hardness, requests for water quality reports, and requests for other 
information have increased significantly in the past year. The rate increased from 1.52 to 4.2 per 
thousand population during 2021. This increase appears to be mainly from Thames Water, which 
has seen an increase in enquiries, and which receives a high proportion (91%) of all enquiries to 
the industry. 
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Water safety planning and 
risk assessment

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

The Inspectorate received approximately 2.3 million lines of regulation 28 data, of which 
approximately 2.1 million were attributed to England. Most of this data for England (94.8%) 
indicates that risks are either being effectively mitigated or fall into categories that indicate 
mitigations are not currently required. 

Figure 13.
Pie charts showing categories of risks in company data returns. Breakdown of 
regulation 28 data for England by DWI risk category. Number of records and 
percentage of the total number are displayed.
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Risk Assessment Risk Index (RARI)

The Inspectorate’s work to collaborate with the industry to understand and resolve the differences 
in the way companies carry out drinking water safety plans and interpret Annex A of IL 02/2019 
continued throughout 2021. This has contributed to drafting of new guidance to drive consistency 
in drinking water safety plans and regulation 28 reporting. A dedicated team has been set up to 
drive this forward in 2022.

Company RARI scores 

Figure 14.
Risk Assessment Risk Index by company
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Veolia Water Projects, Isles of Scilly, and Albion Water 

There were three outliers, Veolia Water Projects (VWP, 105.8), Isles of Scilly (ISC, 1,016.6) and 
Albion Water (29.4). Isles of Scilly has only recently been brought under the Water Supply (Water 
Quality) Regulations 2016 as part of the South West Water supply system. As such an increase in 
risks requiring additional mitigations was anticipated as South West Water puts in place 
programmes of work to reduce the risks of saline intrusion, microbiological contamination and 
radon. VWP remains an outlier due to the relatively small number of overall risks reported and is 
not shown in the graph for this reason. 
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Albion Water recorded the largest increase in score in 2021. Due to the small size of the company, 
the effect of adding four new risk lines that are under investigation out of a total of 97 risk lines 
reported by the company was a disproportionately large increase in RARI score. The additions 
were associated with perfluorooctane sulfonate and perfluorooctane acid, where this substance is 
under investigation for the Rissington bulk supply from Thames Water and the Chigwell bulk supply 
from Northumbrian, Essex and Suffolk Water. The company has not indicated any breaches of the 
wholesomeness value for these substances. 

Portsmouth Water

Portsmouth Water (PRT) is the second highest scoring company, due to the company’s continued 
focus on identifying risks as part of their change programme associated with DWI enforcement. 
The company also carries DWI risk categories downstream, which will produce an elevated score 
compared to other companies. Nitrate and Cryptosporidium risks carried from upstream treatment 
works form the highest scoring hazards. Lavant Number 3 service reservoir is the highest scoring 
asset for these hazards. 

Severn Trent Water

Severn Trent Water (SVT) have many risks under investigation (category E). The largest 
contribution to these were broadly similar to 2020: no supply, pesticides, bacteriological indicators, 
iron, manganese and turbidity. The challenge for the company is to ensure these investigations are 
completed expediently to identify and implement any required solutions to reduce risks to 
water quality. 

Anglian Water

For Anglian Water (ANH) the surface water works Grafham and Wing continue to be the highest 
scoring assets, with the highest volume output. The hazards at Grafham and Wing with elevated 
scores cover a large range of bacteriological and chemical parameters. Anglian Water reported 
several zones, where work on reducing concentrations of nickel, lead, bacteriological indicators and 
chlorate is ongoing. The company should now look to the future to ensure a strategy is in place to 
continually review and manage these risks and update the risk assessment records accordingly. 

Bristol Water

Bristol Water saw a reduction in score from 13.1 in 2020 to 6.5 in 2021. There are several notable 
changes to existing risks that contributed to this reduction. At Purton works the company has: 

 • increased the capacity of the sludge treatment. 

 • begun delivery of actions to reduce coliform risks from the presence of biofilms, including an 
assessment of the UV Reactor streams, cleaning to remove biofilms and a pilot trial of 
enhanced chemical cleaning relating to the UV process. This work is covered under a 
regulation 28 notice, reference BRL-2020-00004. 
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At Pucklechurch reservoir, Bristol Water made repairs to the reservoir structure to reduce the risks 
of microbiological contamination, which also significantly reduced the company’s score. The 
improvements made by the company to reduce the risk are welcomed and this serves as an 
indication that the long-term aim of RARI is for companies to gradually reduce scores by 
completing work. However, in the short to medium term it is expected that many companies will 
need to improve reporting of risks that require additional mitigations to produce a more 
comparable data set across companies, which will inevitably increase RARI scores across 
the industry. 

SES Water

SES Water’s RARI score increased significantly in 2021 due to 17 hazard lines that are under 
investigation (DWI risk category E) associated with perfluorooctane sulfonate (PFOS) at several 
treatment works, reservoirs and zones. PFOS is a persistent environmental pollutant that is mainly 
associated with non-stick, waterproof and flame retardant products. The investigation includes 
additional raw water sampling and consideration of blending and abstraction management 
options. Whilst this increase in reporting is welcomed, this represents 17 out of 12,693 risk lines 
reported by the company for treatment works, reservoirs and zones. From the audit that has been 
previously reported, DWI identified that further work is needed to properly identify and report 
company risk, particularly related to schemes that have been highlighted requiring further 
investment at Godstone works. The findings are covered in Quarter 1 2021 Chief Inspector’s 
Report. The company has been afforded time to address the deficiencies in its processes. 

Cambridge Water

Cambridge Water had the lowest RARI score. Out of 9,370 risk lines reported for treatment works, 
service reservoirs and zones, only one indicated that the company were taking any form of action 
to reduce water quality risk. This line was associated with installation of GAC at Duxford Airfield 
source to reduce the risk of perfluorooctane acid, which is similar to PFOS in its use and chemistry. 
Cambridge Water’s drinking water safety plan (DWSP) processes were audited in 2021 and 43 
recommendations were made. Cambridge Water had deficiencies in multiple areas that led to risk 
assessments not properly accounting for the risks, hazards and necessary mitigations across their 
sites. The audit highlighted deficiencies in communication between teams and lack of identification 
of hazardous events that can lead to deterioration in drinking water quality. One example was a 
boundary valve at Duxford Airfield separating treated zonal water from raw water which is sent for 
treatment at Sawston Mill water treatment works. This boundary valve had not been checked for at 
least 27 years and failure of the valve was not included as a potential hazardous event in the DWSP 
and consequently additional mitigations had not been considered. Due to the deficiencies identified 
in this audit, the data reported by Cambridge Water is not thought to be a true reflection of the 
actions required to reduce water quality risk. The DWI will work collaboratively with the company to 
drive strategic improvement.
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Affinity Water

Affinity Water reported 117 lines where new mitigations are being delivered out of a total of 15,318 
hazard lines for treatment works, service reservoirs and zones. These risks are associated with 
Cryptosporidium, lead, metaldehyde and total coliforms, where the company has existing legal 
instruments in place for water quality improvements. These include site refurbishments and 
upgrades in addition to catchment management. The company were audited in January 2021 and 
this is reported in Quarter 1 2021 Chief Inspector’s Report. The company has made improvements 
in their processes, including introduction of a new internal audit process for DWSPs.

Figure 15.
Top 10 highest scoring industry risks.
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Turbidity at water treatment works is the highest scoring risk in 2021, indicating on going 
mitigations and work on particle removal processes. The work involves a range of mitigations 
across the industry, including asset upgrades and maintenance as well as operational mitigations. 
Many of these mitigations overlap with work to reduce risks from Cryptosporidium, which is the 
third highest scoring risk across the industry. Other new mitigations for Cryptosporidium include 
work in the catchment to reduce the upstream risk. 

Consumer plumbing issues continue to feature significantly in the top industry hazards, including 
coliforms and plumbing metals (nickel, antimony and lead). There are a number of control 
measures that can be put in place to reduce these risks such as advice leaflets, water fittings 
procedures, communication pipe replacement policies, procedures for investigating sample 
exceedances, and involvement with initiatives to promote water fittings good practice.
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The second highest scoring hazard across the industry was ‘no supply’. The mitigations required, 
or being implemented, include mains renewals to reduce bursts and improvements in 
asset resilience. 

Total indicative dose (gross alpha and gross beta) are measures of radioactivity that feature in the 
top industry hazards. The issues are mostly confined to a small number of sites at South West 
Water and the Isles of Scilly, where investigations are underway to quantify the radioactivity risk 
from natural mineral sources. There is no indication of any health risk to consumers from the 
reported data.

Nitrate also features in the industry top ten hazards list due to a number of catchment initiatives, 
monitoring and treatment improvements. 

Perfluoroalkyl and polyfluoroalkyl substances (PFAS)

PFAS represent a group of over 9,000 per-fluorinated chemicals, some of which, such as PFOS and 
PFOA, are already highly restricted. Once in the environment, PFAS are persistent. There is 
increasing evidence about the occurrence of PFAS in the environment and growing concern about 
the potential risks to human health 

The Inspectorate updated the guidance to water companies on PFOS and PFOA, in January 2021. 
The guidance sets out a tiered approach, with a wholesomeness value of 0.1 µg/L, based on 
available toxicological data. It also included the requirement to consider a wider range of PFAS. 

The Inspectorate has been conducting research to develop a fully quantitative analytical method 
for 20 PFAS. This project will deliver a Blue Book method approved by the Standing Committee of 
Analysts. A second PFAS project was initiated to study water treatment efficacy for the removal of 
PFAS. This is a collaborative project with UK Water Industry Research (UKWIR). 

In October 2021, the Inspectorate wrote to water companies informing them of additional 
requirements for sampling, testing, and monitoring for PFAS in raw water sources from which 
abstractions are used for drinking water. Information gathered from this monitoring will be used in 
water company risk assessments and will form the basis of any remedial actions which may be 
necessary to prevent harm and maintain wholesomeness. A full report will be included in the 
2022 CIR.
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Audit programme completed 
by Inspectorate

Drinking Water Safety Plans. (Quarter 1) The audit programme sought to understand how 
companies are reporting risks, by exploring how companies’ methodologies identify risks and 
control measures and categorise these risks for regulatory reporting. Companies were selected 
based on relative low risk assessment scores when compared with the wider industry. The audit 
programme identified that there is a substantial inconsistency in how companies are interpreting 
and reporting the DWI risk categories and a lack of clear procedures in place in how to interpret 
and use the DWI risk categories. 

Cryptosporidium at treatment works. (Quarter 1). An audit programme was completed to 
understand whether Cryptosporidium breakthrough and associated faecal risks are adequately 
controlled, as inadequate risk assessment and sub optimal treatment streams can present a risk to 
public health. The audits identified a common theme of raw water monitoring not being completed 
at suitable frequencies to be able to demonstrate and confirm the raw water risk. Compliance with 
the published guidance on the return of supernatant water to the head of the works was also 
identified at one of the companies audited.

Improvement programmes and progress with legal instruments (Quarter 2). The quarter 2 audit 
programme was completed to understand company progress against existing notices and 
investigate the need for further enforcement. Companies were selected based on the importance 
of the notices to improve the regional water supply, and where milestone delivery was late or at risk 
of delay. Two sites were selected for audit which are related to water quality improvements being 
brought under the Green Economic Recovery initiative. At other sites audited the delivery of 
milestones were confirmed however some issues with delays to deliverables and the management 
of sign off of new assets were also identified.

Alternative supply arrangements (Quarter 3). When normal drinking water supply arrangements 
are disrupted water undertakers have a duty to provide alternative water supplies to consumers. In 
Quarter 3 the Inspectorate audited water companies’ alternative supply arrangements, including 
disinfection, sampling and compliance with regulation 31, procedures and risk assessments to 
support the alternative supply process. The audit series provided an opportunity for the 
Inspectorate to observe good and innovative practices that companies have adopted and also, 

https://cdn.dwi.gov.uk/wp-content/uploads/2021/09/17164608/CIR-2021-Q1.pdf
https://cdn.dwi.gov.uk/wp-content/uploads/2021/09/17164608/CIR-2021-Q1.pdf
https://www.dwi.gov.uk/what-we-do/annual-report/drinking-water-2021/
https://www.dwi.gov.uk/what-we-do/annual-report/drinking-water-2021/
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conversely, identified shortcomings across the areas audited. Following the audit programme the 
Inspectorate issued a Guidance Document to the industry which details best practice water 
companies should adopt in the management of their alternative water supply arrangements. 

Service reservoirs and tanks (Quarter 4) The Quarter 4 audit programme focussed on service 
reservoirs and tanks, with a particular emphasis on structures which have not been removed from 
supply for inspection and cleaning for a period of greater than 10 years. The audit programme gave 
assurances that some companies were making progress against the removal of such assets. 
However, the Inspectorate took action where it was deemed there was unacceptable risks posed to 
water quality by the company’s reluctance to remove these assets (whether due to the required 
enabling works or management of associated downstream risks). Common themes were also 
identified during the audit programme with issues identified with air valve inspection policies, 
substandard condition of regulatory sample points and sanitary sealing of hatches and other 
points of entry to prevent ingress.

The audits findings are comprehensively reported in the quarterly reports.

https://cdn.dwi.gov.uk/wp-content/uploads/2022/03/21131959/Guidance-on-Alternative-Supply-Operations-4.pdf
https://www.dwi.gov.uk/what-we-do/annual-report/drinking-water-2021/
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Enforcement, transformation 
programmes and 
recommendations

High Park chlorate prosecution case study

Between 1 April 2018 and 31 May 2018, Southern Water used sodium hypochlorite to maintain 
disinfection at High Park Booster Station. The company did not comply with the storage 
requirements for sodium hypochlorite set out in the British Standard, and as a result water 
containing sodium chlorate above the World Health Organisation value of 700 µg/L was supplied to 
consumers in Brighton North Water Supply Zone

The British Standard sets out clearly the requirements for storage and in particular the 
requirements to prevent the decomposition of the product: 

Sodium hypochlorite shall be protected against light, and particularly direct sunlight. It shall be 
stored in cool rooms in containers made from metal with internal coating or suitable plastics 
materials. To protect metal containers from corrosion, they shall be either rubber-lined or 
plastics-coated. Pressure build-up in the containers should be prevented by suitable venting. 

6.5.2 Long term stability 

The stability is greatly affected by heat, light, pH, and the presence of heavy metal ions. The 
solution gradually decomposes resulting in the reduction of the concentration of the active 
chlorine and in the liberation of oxygen gas. The concentration of chlorate increases. 

The Inspectorate’s investigation found that the risk assessment carried out by Southern Water on 
site repeatedly failed to adequately control the likelihood of degradation of sodium hypochlorite 
resulting in this event.

The charges were brought by the Inspectorate against Southern Water for failure to comply with 
regulation 31(2) of the Water Supply (Water Quality) Regulations 2016.
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The company pleaded guilty to an offence under regulation 33(3)(a), and following a legal 
argument, the company failed to have the case dismissed. The company argued that the British 
Standard only applied at the time of delivery and did not include any subsequent improper storage 
which gave rise to the by-product, and, that disinfection is covered by another regulation which is 
not a prosecutable offence. The court did not agree with the first argument as it was considered 
that storage is an important part of the British Standard and introducing the product without 
subsequent control would be contrary to the clear purpose of the regulation. For the second 
argument, the court could find no reason why regulations could be considered as mutually 
exclusive as this was not the intent nor purpose and would make a mockery of the regulations.

The Inspectorate considers the Judge’s ruling an important milestone as it makes clear that 
drinking water quality is a continuous obligation throughout the whole supply system. The 
requirements for processes, standards, and materials, including storage of chemicals used in 
disinfection, do not stop at a point or instance in time as a company may choose. Companies 
cannot undermine the purpose of the regulations by taking a narrow interpretation to avoid their 
wider duty, as water quality must come first to protect public health.

Transformation programmes progress report

Where a company carries persistent risks with respect to water quality, the Inspectorate may 
implement a transformation programme. These programmes are aimed at achieving a 
company-wide change in the level of water quality risks being carried by a company. Part of these 
programmes is a series of enforcement in the form of legal instruments, targeting improvements in 
specific areas of a company’s operation. They are bespoke for the risks observed at each of these 
companies. There are currently five transformation programmes in place, at Northumbrian, Essex 
and Suffolk Water, Southern Water, South West and Bournemouth Water, Thames Water and 
United Utilities Water. A progress summary is provided below.

Northumbrian, Essex and Suffolk Water transformation programme 

During 2021, transformation notices were served on the company for: -

 • service reservoir inspections, 

 • procedures and documentation, and

 • hazard review of their works (HAZREV).

The company has made good progress with the transformation notices throughout the year and 
continues to engage well with the Inspectorate.

The company completed a six-site trial in the autumn of 2021 to test the audit and reporting 
methodology for the hazard review programme. The company has employed external consultants 
Stantec, who are working alongside the water quality team, site managers, and technicians, to 
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complete the HAZREV reviews and ensure the audits findings are robust and 
independently verified. 

Several tanks and service reservoirs which had exceeded their inspection target have now been 
inspected. Plans are now in place for enabling work to allow six inoperable tanks to be inspected. 
The work includes construction of new contact tanks at Horsley, Gunnerton and Whittle 
Dene works.

The company submitted several change applications to extend project deadlines on other 
regulation 28(4) notices. For example, the Northumbrian area lead notice (NNE 3279) required 
further work commissioning the caustic dosing at two of the original five works listed in the notice. 
Mosswood and Warkworth works continue to be covered by the notice until the commissioning 
work is completed. The regulation 26 monitor upgrade Notice (NNE 2019-00003) required a 
change application to include additional investigation, design, implementation and commissioning 
of the regulation 26 turbidity monitor at Lartington works. The original work carried out, which 
included a dedicated pump and sampling arrangement feeding the monitor with an additional 
degasser installed to remove air entrapment, had not resolved the observed issues. Both notices 
were at the final commissioning stage, and now require further work to bring them to a successful 
closure. The Inspectorate is keeping regular communication with the company in liaison meetings 
on these issues to ensure dates to do not continue to slip. 

Southern Water transformation programme

The company’s progress remains of concern in several areas listed below, although good progress 
has been made in hazard review and catchment management.

Delays to improvement works 

Work at the largest surface water treatment sites (Burham, Hardham, Testwood and Otterbourne 
works) ran into delays throughout the year, resulting in the company submitting change 
applications. A significant number of events and compliance breaches are still happening at sites 
that are under notices, for risks which should have been mitigated during the initial stages of 
the notices. 

Inadequate reporting

The Inspectorate reviewed the milestones within all the notices in June 2021, to ensure the 
company were on track to deliver the remainder of the actions. Despite reassurance that there 
were only a small number of known delays, the remainder of the year continued to see slippages 
across multiple notices, with a number of change applications submitted. 

Several milestone reports were submitted late, highlighting a disregard for the legally binding 
deadlines in the notices.
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Poor grounds maintenance

A review of the company wide service reservoir notice highlighted major issues with the recently 
awarded grounds maintenance contractor. Most sites were not visited for weeks, if not months 
over the summer. 

Inadequate company audit strategy

The review shone a light on the failure of the company’s audit strategy for the notice to monitor 
progress or ensure mitigation measures were providing a sufficient level of risk reduction in the 
meantime. The company is required to review its audit strategy and submit documents to the 
Inspectorate by August 2022. This will ensure the company has checks and balances in place to 
monitor progress with individual legal instruments throughout their lifecycle. 

Hazard review programme

The company has achieved success in the delivery of its hazard review programme, with most 
actions to address high and medium level risks completed on time. 

Catchment management improvements

A complete transformation has been achieved in catchment management. At the start of the 
transformation programme, the company did little to no direct catchment management, although it 
contracted work to comply with the metaldehyde undertakings to Natural England. The company 
now employs a skilled catchment management team with a diverse range of experience, who 
actively engage with key stakeholders operating within the catchments. The geography, geology 
and activities within the company’s catchments are understood. The company is employing novel 
techniques such as ground scanning LIDAR (light detection and ranging) to identify fissures that 
could provide risk pathways to their aquifers. A good knowledge base about catchments, together 
with local engagement, will enable the company to understand the future water quality 
challenges it will face. 

South West & Bournemouth Water transformation programme

South West and Bournemouth Water is in the early stages of its transformation programme. 
During 2021, three transformation notices were served on the company for its service reservoir 
inspections, hazard review of maintenance and resilience at water treatment works, and for 
scientific investigations. 

The company appear to have set up a robust governance structure for managing the 
transformation programme notices. It has created a Drinking Water Transformation Committee 
(and subgroups), which meets monthly to provide progress updates on delivery of each of the 
transformation notices, as well as the improvement works on the Isles of Scilly and at the 
Bournemouth works (Alderney and Knapp Mill). Generally, the company’s governance approach is 
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promising and having board level involvement in the delivery of all three current transformation 
notices should ensure that these schemes remain on track. The challenge for the company will be 
maintaining this level of enthusiasm and involvement through the delivery of the transformation 
programme, particularly when any challenges or difficulties present themselves along the way. 

The company is progressing with the service reservoir inspection notice and has taken several 
sites out for physical internal inspections to be completed. The company has commenced “site 
MOTs” at water treatment works under the Hazard Review notice for maintenance and resilience. 
Although in the early stages of the transformation programme, the company are on track for 
delivering the three notices. 

At the inception of the company’s transformation programme, the Inspectorate had concerns over 
observed shortcomings in the company’s training and management procedures and 
documentation. Focus will now turn to the company’s progress on training and management 
improvements that have been implemented over 2021, and the Inspectorate will assess whether 
the company’s progress, in absence of a legal instrument, has been sufficient. 

Thames Water transformation programme

During 2021, Thames Water continued to liaise openly with the Inspectorate, and reports submitted 
by the company for the transformation notices have been of a high quality. The company has 
made significant progress during the past year, including the completion of bespoke “licence to 
operate” programmes for third parties working on their network. 

Due to increased internal scrutiny, risks are discovered that require mitigation, and reviews required 
under the transformation notices have identified further issues. The company’s turbidity policy and 
turbidity performance required Inspectorate scrutiny, resulting in further enforcement action. 

There is a danger with the sheer scope of transformation programme requirements that areas that 
had not originally required inclusion are given less attention to the point where they can become an 
issue themselves. This was the case for Thames Water in 2021, where the management of 
turnover of service reservoirs and associated chlorine levels, had not been actively managed, 
resulting in coliform failures. Through the company’s established openness, the Inspectorate was 
able to have confidence in issuing targeted enforcement based on the company’s own presentation 
of the risk, as opposed to a company-wide notice. 

United Utilities Water transformation programme

The United Utilities transformation programme is the longest standing of the current five 
programmes. During 2021, the Company reinvigorated its transformation programme with its new 
‘Water Quality First’ initiative. Key stakeholders have been engaged throughout the Company. It 
includes regular board meetings and an internal communication program around 
#waterqualityfirst. The company is meeting monthly with the Inspectorate to update on their 
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transformation program and put in place a new governance structure, to drive the 
programme forward.

The Inspectorate served a notice to improve how the company carries out investigations, 
procedures, dissemination of information, and staff training. The Inspectorate amended the notice 
for Huntington works following an unsatisfactory audit, to include risks from Cryptosporidium, 
manganese, and improvements to site SCADA. 

The company continued work on its mitigation of discoloured water. It undertook a benchmarking 
exercise against other water companies to shape the development of its source to tap strategy. 
The strategy is based on root cause analysis, and process optimisation, with proactive and agile 
approach to mains maintenance, cleaning and conditioning, as well as a targeted cast iron 
replacement programme. Proactive conditioning teams are now in place and the company has 
completed deep dive workshops for 81 water supply zones. 

The company completed work on Brown Edge service reservoir. Brown Edge No1 and No2 service 
reservoirs were completely and permanently abandoned following an identification of ingress risks. 
The company constructed and commissioned a new 32 megalitre service reservoir at the site. 

Recommendations

The Inspectorate made 628 recommendations to companies operating in England during 2021 
relating to breaches of the regulations, or risk of breaching the regulations. Around half arose from 
audits (52%), then event assessments (30%) and compliance assessments (21%). The number of 
recommendations issued to each company is shown in the bar chart below. 

Figure 16.
Bar chart showing number of recommendations by company.
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Southern Water received the highest number of recommendations, followed by United Utilities, 
Northumbrian, Essex & Suffolk Water and Thames Water. All four of these companies are in 
transformation programmes with the Inspectorate to turn around performance. 

The nature of the recommendations is illustrated in the pie charts below. The pie chart on the left 
shows the broad categories of recommendation, with most relating to deficiencies in 
management. The management deficiencies are further broken down in the pie chart on the right. 
Inadequate risk management within company water safety plans is the largest cause of 
recommendations, followed by company policy and procedures, reservoir and network operations, 
and inadequate company investigations.

Figure 17.
Pie charts of recommendations by type
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Recommendations about company drinking water safety plans 

A total of 92 recommendations were associated with audits of company DWSPs, due to the 
Inspectorate’s increased focus in this area. This unusually large number of recommendations is an 
indication that there is further improvement to be made across the industry to carry out effective 
drinking water safety plans. Two significant examples of this were SES Water, who attracted 16 
recommendations and were reported on in Quarter one 2021 Chief Inspector’s Report, and 
Cambridge Water who received 43 recommendations. 

SES Water have been afforded time to address the deficiencies identified, however progress has 
been slow and enforcement action is likely to be necessary. Cambridge Water have recognised a 
need to improve, and the Inspectorate will expect to see progress to mitigate the need for 
enforcement action (see under Risk Assessment Risk Index above for further detail). Audits were 
also completed for Northumbrian, Essex and Suffolk Water, South West and Bournemouth Water, 
Affinity Water and Portsmouth Water and all of these audits attracted recommendations. Progress 
has been made with responses to these recommendations, with some longer-term issues awaiting 
resolution. Companies are reminded that completion of the recommendations should not lead to 
complacency and that DWSP processes should be frequently reviewed and audited internally to 
drive continual improvement. 

Treatment and sampling deficiencies also attracted significant numbers of recommendations in 
2021, but these improved compared to 2020, suggesting that companies are moving towards a 
higher standard in a self-regulatory model in areas which are entirely within their own control. 

Recommendations Risk Index

The Recommendations Risk Index (Figure 18) measures all companies’ performance in 
recommendations against the industry. Recommendations are the first level of regulatory 
intervention, in line with the Better Regulation framework. For the purposes of discussion, an equal 
distribution of recommendations by company size (population serviced) is assumed. Regression 
analysis can be seen in Figure 18 as the central black line. A position below this line means a 
company is receiving fewer recommendations and/or lower scores attached to those 
recommendations than would be expected. A position above the black line means the opposite. 
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. 
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Figure 18.
Recommendation risk index by company
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Two companies, Southern Water and Yorkshire Water, are above the upper 95% confidence interval 
for actual recommendation scores compared to expected scores. Southern Water has remained in 
transformation and continue to attract disproportionately high recommendations scores. 

Yorkshire Water’s score has increased significantly from 2020. The number of recommendations 
made against Yorkshire Water for events, compliance, complaints, and legal instruments increased 
by 10 to 39 in 2021. Scores for severity of recommendations and quality of the response 
deteriorated for audits and events. 

United Utilities and Northumbrian, Essex and Suffolk Water have moved within the 95% confidence 
intervals, indicating an improvement which is due to a combination of fewer recommendations 
being made, less serious recommendations being made and better responses from the 
companies. This suggests an overall improvement in prevention of water quality issues and the 
way they are handled by these companies. 

Severn Trent Water’s score has reduced below the lower 95% confidence level, suggesting 
continued improvement by the company to prevent the need for recommendations and respond 
effectively when they are received. Anglian Water also retains a good position with a 
disproportionately low score. 
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New Legal Instruments issued

A total of 78 legal instruments were served during 2021 and published on the Inspectorate website 
together with the enforcement policy.

Table 4.
Summary of legal instruments issued in 2021

Type of legal instrument Number served Companies

Regulation 28(4) Notice Risk 
Assessment

37

Affinity Water (1), 

Anglian Water and Hartlepool (3), 

Bristol Water (4), 

South West and Bournemouth Water for Isles of 
Scilly (6), 

Northumbrian, Essex and Suffolk (4), 

Portsmouth Water (2), 

Severn Trent Water (5), 

South Staffordshire Water (1), 

South East Water (2)

South West and Bournemouth (2), 

Thames Water (4), 

United Utilities Water (2), 

Wessex Water (1)

Section 19 Undertaking

Metaldehyde risk in bulk import
1 Southern Water Services Limited

Section 18 Enforcement Order 
relating to breaches of regulation 31

1 South East Water Limited

Regulation 20(4) Notice

Improvements at water treatment 
works

5 Isles of Scilly

Regulation 7 Notice Exemption 
from random zonal sampling during 
coronavirus lockdowns

17 All companies

Radioactivity waivers 10 All companies

Regulation 15 6

Anglian Water and Hartlepool (1), 

Northumbrian, Essex and Suffolk (3), 

Severn Trent Water (1), 

South East Water (1)

Regulation 21(3) Notice 1 United Utilities (1)
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Annual progress reports of legal instruments

The Inspectorate reviewed 25% of active legal instruments in 2021, focussing on those at risk of 
delay or non-completion, those with a long time between milestone reports, and a sample selected 
at random. In general, the findings were satisfactory, although deficiencies were noted in the audit 
and evaluation strategies of several companies. The learning points are below: -

Effective evaluation of progress 

The company audit strategy is a fundamental part of the notice. The purpose is to continuously 
evaluate the effectiveness of the mitigation delivered. For example, consumer discolouration 
contacts used to evaluate the success of a measure to improve mains condition in a zone; the 
recorded consumer contact data must be actively monitored and reviewed throughout the lifetime 
of the notice to ensure contacts are in fact decreasing. The review of such information must also 
be constant and not only completed when an annual return is requested. 

Ownership of audit strategy

Audit strategies focused on sampling alone are not sufficient. By way of a good example, the 
Inspectorate has seen some companies also assign ownership of audit actions to personnel within 
their strategies, to ensure clarity and delivery. 

Active management of audit strategy

As progress is made on delivering a notice, the audit strategy should be continually reviewed and 
amended where necessary. Active management of an audit strategy is imperative; the 
Inspectorates’ review of several of the annual returns found the enhanced sampling stipulated in 
the audit strategies was not being delivered. Companies should be actively reviewing audit 
strategies to ensure they are being delivered as stipulated, as well as remaining fit for purpose. 
Where deficient audit strategies are identified, or where companies are not complying with their 
own audit strategies, the Inspectorate will take further enforcement action. 

New water sources applications (regulation 15)

Anglian Water applied for an additional borehole supply to their Riddlesworth works. The new 
borehole was installed to add to the existing license to maintain security of supply. The notice was 
accepted on 7 December 2021. 

Northumbrian, Essex and Suffolk Water applied early, as part of the regulation 28(4) notice at 
Rickinghall works. The company’s risk assessment database had a mismatch from the data shown 
within the application to the download produced. This was corrected by the company. The Notice 
was revised accordingly following the satisfactory submission of the regulation 15 application. 
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Severn Trent Water applied for a new borehole at Milford works, which will replace one of the 
existing boreholes. The company demonstrated that the risks present in water supplied from the 
new borehole were well understood and appropriate mitigation is in place. 

Radioactivity Monitoring Exemption Notices

During 2016, when the new regulations came in, the Inspectorate served new notices under 
regulation 6(12) for companies where a low risk from radioactivity parameters could be 
demonstrated. Issued from 1 January 2017, with a five-year expiry date, the majority of notices 
were due to expire on 31 December 2021. 

Information letter 03/2021 set out the process for reapplication, focussed on robust risk 
assessment, supported by validating monitoring data. Several companies provided good quality 
submissions, evidencing their risk-based approach. Due to the complex nature of the risk, several 
questions were still generated by the submissions. Some companies experienced “lost data”, where 
monitoring data for certain sites was unavailable, despite there being records of samples being 
collected, and in some cases, radioactivity monitoring exemption notices were refused for sites 
due to missing data. 

All the notices have now been replaced, but the following requirements have been identified from 
the process: – 

 • Source-to-tap risk assessments supported by monitoring data, as opposed to a primary 
focus on monitoring data alone. Radioactivity risk within catchments need to be fully 
assessed to understand the level of risk to the source. 

 • Specification of the annual sampling frequency for five years prior to the application. 

 • Effective two-way liaison between recipients of bulk supplies and the supplying company 
whereby recipients understand the water quality that they receive, and supplying companies 
actively communicate their risk assessments with their recipients. 

 • Operational monitoring at regular intervals to verify the company’s risk assessments, to 
confirm that there has been no change to the circumstances on which a notice has been 
granted, and to aid future applications for exemptions. Companies’ risk assessments should 
determine the level of operational sampling required over the period. 

https://www.dwi.gov.uk/water-companies/information-letters-and-advice-notes/
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Products in contact with 
drinking water (regulation 31)

During 2021, the Inspectorate continued to receive and process applications for approval of 
products in contact with drinking water (under regulation 31). The volume of applications 
processed was:

 • 2021 – 146 applications (23 new applications, 62 change and 60 renewals)

 • 2020 – 120 applications

 • 2019 – 156 applications 

Analytical capacity and quality

The Inspectorate has been actively seeking solutions to the current backlog associated with the 
testing of products that require regulation 31(4)(a) approval from the Secretary of State. This issue 
has been reported on in the last two annual Chief Inspectors Reports and unfortunately a solution 
has yet to be reached. We are grateful to Thames Water for the offer to consider making available 
some of the required analytical capabilities. In addition, the Inspectorate has been reviewing the 
applicability of other European approval schemes compared to that in England and Wales. 

As well as working to address the backlog of testing, the Inspectorate has also undertaken work to 
address quality concerns regarding testing which have been raised with us. We undertook audits of 
our designated laboratories with members of the Water Regulations Approval Scheme (WRAS). 
These audits resulted in several common findings between the current laboratories that were not in 
line with the accredited standards. Our findings have been shared with the United Kingdom 
Accreditation Service (UKAS). It is hoped that our audits will promote a better understanding of the 
provisions of accreditation to the BS6920 and regulation 31 utilised standards, as well as 
promoting debate within the relevant British Standards Institute (BSi) standard committees, to 
develop and refine the existing standards used in the approval of materials and products in contact 
with drinking water. 
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Repair materials for factory lined mains

A noteworthy point that has developed during the year, is the use of repair materials for factory 
lined pipes. It is understood that there is a perception in some areas of the industry, that any 
product certified under regulation 4 of the Water Supply (Water Fittings) Regulations 1999 is 
applicable to be utilised for the repair of factory coated products. This is regardless of the 
manufacturer’s specification for undertaking repairs to the approved product contained within the 
products Instructions For Use (IFU). In all circumstances, the repair of factory applied coatings 
should be in accordance with the manufacturers’ IFU. 

If the materials specified in an IFU are unavailable, then water companies should contact the 
regulation 31 team at the Inspectorate for advice. We can discuss supply issues with the product 
manufacturers and provide advice to water companies. Where a small surface area might apply 
(regulation 31(4)(b)), additional guidance is provided in Advice Sheet 8. Companies must assure 
themselves, as part of their risk assessment, that use of the products is not likely to adversely 
impact the quality of the drinking water. Particularly in respect of odour, flavour and microbial 
growth. Subsequent factory applied repairs (after installation) should be in accordance with the 
guidance provided in Advice Sheet 8. 

https://www.dwi.gov.uk/drinking-water-products/reg-31-approval/


Drinking Water 2021 The Chief Inspector’s report for drinking water in England

51

Research publications

Seven research projects were completed and published in 2021. The full research reports can be 
accessed on the Inspectorate’s website at Research – Drinking Water Inspectorate (dwi.gov.uk).

 • Risk maps for evaluation of water-quality monitoring requirements in England and Wales

 • Long-term strategies to reduce lead exposure from drinking water

 • Viruses in groundwater

 • Likelihood of three endocrine disrupting substances reaching drinking water

 • Persistent, mobile and toxic substances – Hazards to drinking water in England and Wales

 • SARS-CoV-2 drinking water risks: literature review

 • Use of the Polymerase Chain Reaction (PCR) for the analysis and enumeration of 
Cryptosporidium oocysts in drinking water 

https://www.dwi.gov.uk/research/
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Regulators’ Alliance for 
Progressing Infrastructure 
Development in Water – 
RAPID 

The Regulators’ Alliance for Progressing Infrastructure Development in Water (RAPID) was 
established to coordinate development and delivery of large-scale water resources infrastructure 
schemes, which will cross company boundaries, and improve resilience of supplies. Regional 
planning will inform water company water resource management plans in 2024, and companies 
should use the planning guidance published on the Inspectorate website to ensure risks to water 
quality are considered during the planning stages for all water resource schemes. 

During 2021 the Inspectorate has continued to support RAPID with two members of staff 
seconded into the organisation and made resource available internally within the Inspectorate to 
oversee and complete the gated submission assessments. In addition, the Inspectorate has liaised 
with the strategic resource options (SRO) sponsor water companies to ensure that all drinking 
water quality risks are being appropriately considered and drinking water quality risk assessments 
and safety plans are being developed and quantified so that appropriate mitigations are able to be 
factored into the schemes. 

The Inspectorate assessed progress of 15 Gate one submissions during July and three Accelerated 
Gate two submissions in December and included 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 DWSP risks have been identified (catchment, source water, treatment, 
distribution, acceptability, materials in contact with drinking water, operability)

 • Forward plan for investigation of key risks and further development of DWSPs including 
monitoring programmes 
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 • 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 the solutions are. The Inspectorate will continue to work with the 
water companies and other regulators throughout the gated process to ensure the solutions are 
appropriately identifying drinking water quality risks and putting in place suitable mitigation to 
ensure they can provide wholesome supplies.
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Annex 1 Number of tests 
carried out by companies 

Annex 1 Table 1.
Tests carried out by companies

Company

Water 
treatment 

works 
(number of 

works)

Service  
reservoirs 
(number of 
reservoirs)

Consumer 
taps 

(zones)

Number of 
tests per 
company

Target  
number  
of tests

Affinity Water 68,110 
(92)

30,573 
(156)

87,868 
(89) 186,551 187,086

Albion Water
0

(0)
0

(0)
697
(2)

697 697

Anglian Water 131,965 
(135)

81,410 
(327)

154,192 
(164) 367,567 373,488

Bristol Water 20,342 
(14)

39,695 
(159)

30,074 
(27) 91,111 91,484

Cambridge Water 13,627 
(19)

5,958 
(30)

8,916 
(9) 28,501 28,505

Dŵr Cymru Welsh 
Water
(English supplies)

9,035 
(5)

11,027 
(16)

10,575 
(12) 30,637 Not available

Icosa Water Ltd 0 
(0)

0 
(0)

2,572 
(15) 2,572 2,572

Northumbrian, 
Essex and Suffolk 
Water

59,093 
(55)

71,376 
(303)

133,621 
(122) 264,090 264,356

Independent Water 
Networks 

0 
(0)

0 
(0)

6,152 
(38) 6,152 6,152
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Company

Water 
treatment 

works 
(number of 

works)

Service  
reservoirs 
(number of 
reservoirs)

Consumer 
taps 

(zones)

Number of 
tests per 
company

Target  
number  
of tests

Isles of Scilly 1,523 
(9)

2,325 
(9)

1,905 
(5) 5,753 5,869

Leep Networks 
Water 0 0

5,845
(29)

5,845 5,845

Portsmouth Water 18,118 
(17)

7,294 
(31)

19,537 
(15) 44,949 45,394

SES Water 12,294 
(7)

7,231 
(35)

19,505 
(20) 39,030 39,031

Severn Trent Water 115,883 
(131)

91,344 
(448)

217,872 
(208) 425,099 425,767

South East Water 72,463 
86)

57,606 
(223)

84,424 
(72) 214,493 214,518

Southern Water 
Services

76,363 
(84)

52,767 
(207)

87,045 
(76) 216,175 216,195

South Staffordshire 
Water

22,129 
(20)

6,500 
(33)

39,131 
(28) 67,760 67,764

South West and 
Bournemouth

52,008 
(38)

70,851 
(277)

80,444 
(44) 203,303 203,485

Thames Water 92,279 
(93)

76,880 
(386)

261,487 
(258) 430,646 431,527

Veolia Water 
Projects 

795  
(2)

1,248 
(6)

654 
(1) 2,697  2,698 

United Utilities
Water

98,239 
(86)

89,699 
(347)

198,583 
(229) 386,521 387,547

Wessex Water 
Services Ltd

51,854 
(67)

81,007 
(316)

46,217 
(78) 179,078 180,150

Yorkshire Water 86,647 
(53)

88,300 
(347)

171,322 
(89) 346,269 346,549

Region overall 1,002,610 
(1,013)

857,180 
(3,656)

1,668,441 
(1,630) 3,544,519 3,525,701

Note: Numbers in brackets reflect the number of works, reservoirs or zones operated by that 
company in the region in 2021. Some companies are permitted to carry out some tests on 
samples taken from supply points rather than from consumers’ taps.
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Annex 2 Regulation 7 notices 
for sampling variations

The Inspectorate issued water companies with regulation 7 notices at the start of the pandemic 
which removed the requirement for randomisation of the consumer tap sampling programme, 
whilst maintaining the full suite of parameters. This enabled companies to identify taps within their 
zones which could be used for sampling. 

Regulation 7 notices were reviewed and updated on a monthly basis in liaison with companies. The 
dates when regulation 7 notices were withdrawn by companies are included in the table below. 

Annex 2 Table 1.
Month where the regulation 7 notice was withdrawn

Company name
Month where the regulation 7 

notice was withdrawn

Affinity Water June 2021

Albion Water January 2021

Albion Eco August 2020

Anglian Water June 2021

Bristol Water June 2021

Cambridge Water September 2020

Icosa Water July 2021

Isles of Scilly May 2021

Independent Water Networks July 2021

Leep Network Water May 2021

Northumbrian, Essex & Suffolk Water May 2021

Portsmouth Water June 2021

SES Water July 2021
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Company name
Month where the regulation 7 

notice was withdrawn

South East Water June 2021

Southern Water June 2021

South Staffs Water September 2020

Severn Trent Water July 2021

South West & Bournemouth Water May 2021

Thames Water July 2021

United Utilities July 2021

Veolia Water Projects February 2021

Wessex Water July 2021

Yorkshire Water May 2021
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Annex 3 Compliance with 
standards

Annex 3 Table 1.
Microbiological compliance at water treatment works

Parameter

Standard Total number 
of tests

Number of 
tests not 

meeting the 
standard

Company

E. coli 0/100 mL 174,115 8 ANH (1), NES (1), SRN (4), 
SVT (1), UUT (1) 

Coliform 
bacteria 0/100 mL 174,217 61

AFW (1), ANH (8), BRL (5), ISC 
(3), NES (7), SEW (1), SRN (6), 
SVT (6), SWB (7), TMS (6), 
UUT (5), YKS (6) 

Clostridium 
perfringens 0/100 mL 27,097 7 AFW (2), NES (4), SRN (1) 

Turbidity 1 NTU 168,527 15

ANH (1), BRL (1), DWR (1), 
NES (1), SEW (2), SRN (1), 
SST (1), SVT (2), TMS (4), 
UUT (1) 
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Annex 3 Table 2.
Microbiological compliance at service reservoirs

Parameter

Standard Total number 
of tests

Number of 
tests not 

meeting the 
standard

Company

E. coli 0/100 mL 186,279 8
SEW (1), SRN (2), SVT (1), 
SWB (1), TMS (1), WSX (1), 
YKS (1) 

Coliform 
bacteria

0/100 mL in 
95% of 

samples 
186,277 75

AFW (5), ANH (11), BRL (3), 
DWR (3), ISC (2), NES (3), 
SEW (2), SRN (12), SST (1), 
SVT (3), SWB (7), TMS (5), 
UUT (5), WSX (4), YKS (9) 
1 reservoir in the region did 
not meet the 95% compliance 
rule (NES R016 Herongate 
Reservoir Comp 4) 

Annex 3 Table 3.
Microbiological compliance at consumers’ taps (water supply zones)

Parameter

Standard Total number 
of tests

Number of 
tests not 

meeting the 
standard

Company

E. coli 0/100 mL 149,009 11
ANH (4), DWR (1), NES (2), 
SRN (1), SVT (1), TMS (1), 
UUT (1) 

Enterococci 0/100 mL 12,293 4 SEW (1), SST (1), SVT (1), 
TMS (1) 
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Annex 3 Table 4.
Detection of E. coli and Enterococci at treatment works, service reservoirs and 
consumers’ taps, by company.

Company

E.coli in  
water leaving 

treatment 
works 

E.coli in  
water leaving 

service 
reservoirs 

E.coli at 
consumers’ 

taps 

Enterococci  
at consumers’ 

taps 

Affinity Water  0 – 13,398  0 – 7,643  0 – 9,664  0 – 675 

Albion Water  0-0  0-0  0-24  0-8 

Anglian Water 1 – 21,200  0 – 16,265  4 – 13,123  0 – 1,341 

Bristol Water  0 – 3,371  0 – 7,941  0 – 3,127  0 – 215 

Cambridge Water  0 – 2,697  0 – 1,490  0 – 1,028  0 – 74 

Dŵr Cymru Welsh Water 0 – 1,491  0 – 2,204  1 – 764  0 – 92 

Icosa Water Ltd  0 – 0  0 – 0  0 – 124  0 – 42 

Independent Water 
Networks  0 – 0  0 – 0  0 – 311  0 – 111 

Isles of Scilly  0 – 249  0 – 465  0 – 36  0 – 15 

Leep Network Water  0 – 0  0 – 0  0 – 336  0 – 112 

Northumbrian, Essex and 
Suffolk Water  1 – 9,928  0 – 15,350  2 – 11,494  0 – 875 

Portsmouth Water 0 – 3,003  0 – 1,460  0 – 1,909  0 – 122 

SES Water  0 – 2,049  0 – 1,808  0 – 1,872  0 – 160 

Severn Trent Water  1 – 22,760  1 – 22,481  1 – 21,663  1 – 1,572 

South East Water  0 – 11,960  1 – 11,515  0 – 5,944  1 – 627 

South Staffordshire Water  0 – 4,392  0 – 1,625  0 – 3,739  1 – 281 

Southern Water  4 – 12,600  2 – 10,533  1 – 6,695  0 – 541 

South West and 
Bournemouth  0 – 8,466  1 – 14,168  0 – 5,638  0 – 407 

Thames Water  0 – 17,595  1 – 19,216  1 – 25,769  1 – 1,977 

Veolia Water Projects  0 – 156  0 – 312  0 – 36  0 – 8 

United Utilities 1 – 16,270  0 – 17,939  1 – 19,312  0 – 1,828 

Wessex Water Services Ltd  0 – 8,559  1 – 16,204  0 – 3,705  0 – 498 

Yorkshire Water  0 – 14,071  1 – 17,660  0 – 12,696  0 – 712 

Region overall  8 – 174,215  8 – 186,279  11 – 149,009  4 – 12,293 

Note: Results are shown as the number of positive tests – the total number of tests. 
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Annex 3 Table 5.
Chemical parameters

Parameter

Current standard  
or specified 

concentration1

Total 
number of 

tests

Number of 
tests not 

meeting the 
standard

Additional 
information

Aesthetic 
parameters    

– colour 20 mg/L Pt/Co 
scale 50,598 0  

– odour No abnormal 
change 50,591 108

ANH (41), BRL (4), 
LNW (1), NES (20), 
PRT (2), SEW (11), 
SRN (6), SST (2), 
SVT (4), UUT (14), 
YKS (3) 

– taste 

 50,477 53

ANH (16), ISC (2), 
NES (7), SRN (6), 
SVT (2), TMS (2), 
UUT (14), WSX (3), 
YKS (1) 

1,2-dichloroethane 3 μg/L 10,093 0  

Aluminium 200 μg/L 47,222 12 
AFW (1), NES (1), 
PRT (2), SWB (1), 
UUT (6), YKS (1) 

Ammonium 0.5 mg NH4/L 37,571 1 NES (1) 

Antimony 5 μg/L 12,303 0  

Arsenic 10 μg/L 12,294 0  

Benzene 1 μg/L 10,089 0  

Benzo(a)pyrene 0.01 μg/L 12,664 2 SWB (1), UUT (1) 

Boron 1 mg/l 10,379 0 Only if fails 

Bromate 10 μg/L 11,257 0 Only if fails 

Cadmium 5 μgCd/L 12,328 0 Only if fails 

Chloride 250 mgCl/L 10,390 4 ISC (4) 

Chlorine – residual 
(free)2 2 mg/L 106,536 0  

Chlorine – residual 
(total)2 2 mg/L 101,634 0  

Chromium  50 μgCr/L 12,330 0  
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Parameter

Current standard  
or specified 

concentration1

Total 
number of 

tests

Number of 
tests not 

meeting the 
standard

Additional 
information

Conductivity 2500 μS/cm at 
20°C 63,230 0  

Copper 2 mg/L 12,268 1 TMS (1) 

Cyanide 50 μgCN/L 7,987 0  

Fluoride 1.5 mg/L 10,862 0 Include 

Iron 200 μg/L 47,682 101 

AFW (1), ANH (6), 
BRL (1), DWR (2), 
NES (16), SEW (7), 
SRN (7), SST (1), 
SVT (13), SWB (1), 
TMS (5), UUT (22), 
WSX (1), YKS (18) 

Lead 10 μg/L 12,269 38 

AFW (2), ANH (2), 
BRL (3), NES (4), 
SEW (1), SRN (5), 
SVT (5), SWB (1), 
TMS (5), UUT (3), 
WSX (2), YKS (5) 

Manganese 50 μg/L 47,177 12 

ISC (1), NES (1), 
SEW (1), SRN (1), 
SVT (1), UUT (6), 
YKS (1) 

Mercury 1 μgHg/L 7,944 0  

Nickel 20 μg/L 12,256 46 

AFW (2), ANH (8), 
CAM (1), IWN (2), 
LNW (2), NES (6), 
PRT (3), SES (1), 
SEW (1), SRN (2), 
SVT (2), SWB (1), 
TMS (4), UUT (5), 
WSX (2), YKS (4) 

Nitrate 50 mg/L 22,788 0  

Nitrite 0.5 mg/L 22,785 0  

Nitrite (taken at 
works) 0.1 mg/L 23,063 0  

Pesticides – total 0.5 μg/L 7,141 0  

Pesticide 
– individual3 0.1 μg/L 164,028 0  
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Parameter

Current standard  
or specified 

concentration1

Total 
number of 

tests

Number of 
tests not 

meeting the 
standard

Additional 
information

pH (Hydrogen ion) 6.5 – 9.5 53,914 4 ISC (1), SVT (1), 
UUT (2) 

Polycyclic Aromatic 
Hydrocarbons 
(PAH) 

0.1 μg/L 12,495 0 Only if fails 

Radioactivity 

 Gross alpha 0.1 Bq/L 951 59
ANH (1), ISC (20), 
SST (19), SVT (18), 
TMS (1) 

 Gross beta 1.0 Bq/L 948 2 ISC (2) 

  Total indicative 
dose 0.1 mSv/year 1,996 0  

Tritium 100 Bq/L 438 0  

Selenium 0.1 μg/L 12,296 0  

Sodium 200 mg Na/L 11,609 1 SVT (1) 

Sulphate 250 mg SO4/L 34,233 0  

Tetrachloroethene & 
Trichloroethene 10 μg/L 11,574 0  

Tetrachloromethane 3 μg/L 10,894 0 Only if fails 

Trihalomethanes 
Total 100 μg/L 12,270 2 ISC (1), YKS (1) 

Turbidity (at 
consumers’ taps) 4 NTU 50,575 4 IWN (1), NES (1), 

UUT (1), YKS (1) 

Notes: 
1 For comparison, 1 mg/L is one part in a million, 1 μg/L is one part in a thousand million. 
2 The value of 2 mg/L at the consumer’s tap is a screening value set by the Inspectorate. 
3  A further 14,603 tests were done for aldrin, dieldrin, heptachlor, heptachlor epoxide, all of 
which met the relevant standard of 0.03 µg/L. 

4 These are screening values to trigger action. The standard is ‘Total Indicative Dose’. 
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Annex 4 Acceptability charts

White water

The graph below shows the contact rate for white water for each company in 2021

Annex 4 Figure 19.
White water contact rate
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Taste and Odour

The graph below shows the contact rate for each taste and odour category for 2021. 
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Annex 4 Figure 20.
T&O contact rate
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