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Drinking water 2019

Executive Summary

Drinking water 2019 is the 30" published by the Drinking Water Inspectorate
(DWI). This report covers public water supplies. A separate report is
available for private supplies.

Safe, clean drinking water is vital to public health and the wellbeing of our
society now and into the future. This is the central tenet of the vision and
strategy of the Drinking Water Inspectorate published in April 2020. It is ever
more important in the face of significant challenges to drinking water
supplies, from the impacts of climate change, and on the quality and
availability of water resources, as well as more recently infectious disease
such as CoViD-19.

The I nspector at erarsgingy covering a$l aspects ef the quality
and sufficiency of public water supplies. Drinking water 2019 provides a
record of the work of the Inspectorate in checking that water companies have
taken the appropriate action to maintain confidence in drinking water quality
and to safeguard public health.

The status of water quality in England is at a very high standard but work
remains to improve planning for future generations:

It is difficult to escape the question of lead. Fifty years after the use of lead
pipes were made illegal the industry has not made significant progress,
largely because ownership of supply pipes from the property curtilage
remains with the householder. The most significant risk of lead dissolving
into the water is from where it sits in the last few meters of piping waiting to
be drawn from the tap. Consequently, this will continue to be a potential risk
to the mental and physical health of our future generations, until lead piping
is removed from domestic plumbing.

Global challenges such as CoViD-19, coupled with current water resource
demand and availability, pose challenges for the maintenance of supply
during these difficult ti mes. Compani es
as being a key risk. Demand and resource all threaten water quality and
sufficiency for which long term planning will be vital to maintain both our
industry and our private supplies. We have clear evidence that water

resource challenges result in water quality failings and the decision between
sufficiency and quality is not a choice that can be or should have to be made.

In England, compliance failures and unplanned events are dominated by
microbiological parameters such as coliforms, E. coli and low-level
Cryptosporidium detections. This is compounded by repeated turbidity
failures at treatment works. The changing patterns of the weather can play a
role with increased numbers of failures during heavy rain. Asset condition is
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a significant contributing risk since poor condition or structural defects permit
ingress. Any manifestation of this risk could have serious consequences.

There were three detections of metaldehyde (from slug pellets).
Metaldehyde still remains available to use, and is very difficult to remove
from raw waters, presenting an ongoing risk.

The increasing use of nickel in the manufacture of taps, and their availability
on the market as a cheap alternative, is of concern with 28 failures in 2019.
Individuals sensitised to nickel, (estimated to be 15% of the population,
EFSA 2018) can develop an itchy eczematous rash of the skin. Without some
control, these increasingly popular fittings are likely to create a future legacy
for an increasingly sensitive population. The Inspectorate has been in
discussions with WRAS for fittings made of nickel to be identifiable.

Companies are required to provide risk assessments. In 2019, of
approximately 1.5 million hazards, analysis indicated 94% of the risks are
being effectively mitigated. This illustrates the high standards companies
hold themselves to in securing good clean drinking water. &No supply6and
microbiological risks are the top two identified risks. The remaining risks,
identified within company risk assessments, can be grouped as domestic
plumbing related. These fall into two groups, metals and taste/odour: Metals
include lead and nickel, already mentioned, as well as antimony which is
used as a replacement for lead solder, and chromium on fittings, and are not
considered toxic in this setting. Taste and odour often results from
inappropriate fixtures and fittings in the domestic premises and can represent
a risk to health in certain circumstances, e.g. no backflow valve between a
dishwasher and the drinking tap. Competency and training of plumbers, and
the control of products and the fittings they use would reduce future risks
particularly if required through an obligatory accreditation scheme such as
WaterSafe.

The report provides a summary of 3,502,637 compliance results taken by the
industry, and the associated investigations taken for 1,433 failures of
regulatory standards. The continuing performance by the industry is
measured by the Compliance Risk Index (CRI), designed to allocate a
numerical value to risk. For 2019, the CRI for England was 2.80 compared to
the wider industry value of 2.87. A lower value indicates a lower risk. From
2020 companies have a target to achieve an individual CRI of 2 as a common
performance commitment. The median value for 2019 is 1.73 and so over half
of companies are now meeting this expectation. However, Southern Water
are notable with a score of 7.66 which is over 4 times the current median
value and of which 69% was due to coliforms at treatment works. All failures
were investigated and actions carried out to protect consumers.

In 2019, there were 547 events in England where an unexpected failure in
the water supply or water quality may not have met the minimum standards
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expected. Any event which may pose a r
supply is an unacceptable situation and each and every one are investigated
based upon risk. The performance of the industry is measured by the Event
Risk Index (ERI), which illustrates the risk arising from these events. A lower
value indicates a lower risk. In 2019 the ERI for England was 723. A
performance target of 30 would be considered acceptable. Over half of
companies achieve this standard but of particular note are four companies in
England: Northumbrian Water, United Utilities Water, Southern Water and
Thames Water who were above the national ERI. Notably, Northumbrian
Water were over 2.5 times the value of the next highest company due largely
to an unplanned event at Whittle Dene works where Cryptosporidium was
detected. All four companies will be subject to further scrutiny.

During the year, 39 audits were carried out where Inspectors visited sites
and covered assessments on operation, risk and competency. These together
with risk assessments, compliance and events, generated 544
recommendations as a first stage regulatory intervention. All
recommendations and their responses are assessed and scored. Severn
Trent Water, United Utilities Water, Southern Water and Thames Water are
all part of a transformation program for improvement as they were identified
as outside statistical expectations. | am pleased to report the positive
response by the companies to these programmes.

In 2019, there were 75 legal Notices but it was not necessary to issue any
Final or Provisional Enforcement Orders. Two prosecutions were completed
in 2019. One at South Moor, operated by Northumbrian Water, recorded the
largest fine ever for a Water Quality prosecution at just under £500,000. The
second was at Coppermills, a key works supplying north east London, where
four charges were brought against Thames Water.

s k
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Drinking water 2019

Summary of the Chief | nspect
England

Drinking water 2019 is the annual publication of the Chief Inspector of
Drinking Water for England and Wales. It is the 30'" report of the work of the
Inspectorate and presents the summary information about drinking water
quality for the calendar year of 2019. It is published as a series of three
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.

Set out in this report are the key facts about the quality of the public water
supplies in England, which is served by 27 water companies delivering
supplies to over 55 million consumers. The area served by each water
company is shown in Figure 1.

Table 1: Key facts about public and private water supply arrangements in

England

Public supplies Private supplies
Population supplied 56,209,949 Population supplied 795,935
Water supplied (l/day) 14,144 million Water supplied (l/day) 262 million
Abstraction points 2,550 Approximate number 37,702
Treatment works 1,090 of private water
Service reservoirs 3,773 supplies*
Water supply zones 1,558 Total number of local 350
Length of mains pipe 317,562 authorities
(km) Number of local 236

authorities with
private supplies

Water composition: Water composition:

Surface sources 66% Surface influenced 19.8%

Groundwater sources 25.6% supplies

Mixed sources 8.3% Groundwater sources 53.8%
Mains water 22.8%
Unknown 3.5%

Area of supply: England

*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. Wher e | booradries@rass tegional boundase8, the whole local authority
data has been attributed to the region in which the majority of its area lies.
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Figure 1: Companies supplying in England and Wales

1 Brough, (ZYW0101), IWN 32 Kennet Island, Reading, (Z0004), SSE
2 Media City UK, (ZM01), PWN 33 Riverside, (ZBSR01), ICW
3 Shotton Paper, (ZC01DC), ALE 34 Bromley Common, Bromley, (Z0005), SSE
4 West Raynham, (ZAAWO01), ICW 35 New South Quarter, Croydon, (Z0010), SSE
§ Oakham, (ZST0101), IWN 36 Park Views, Epsom, (Z0006), SSE
6 Broadland (ZCAWO01), ICW 37 Tidworth, (ZTID), VWP
7 Norwich Common, Wynmondham, (20017), SSE 38 Conningbrook, (ZASE01), ICW
8 Rutland, (ZAW0104), IWN 39 Chilmington Green, (ZSE0101), IWN
9 Farndon Road, Market Harborough, (Z0012), SSE 40 NES Crawley, (ZSW0101), IWN
10 North Milton, (ZAW0203), IWN 41 Old Sarum, Salisbury, (Z0001), SSE
11 Bishops Stortford, (ZAF0201), IWN NNE 42 Martello Lakes (ZAF0101), IWN
12 Kingsmere, Bicester, (Z0008), SSE 43 Hills Farm Lane, Horsham, (Z0018), SSE
13 Rissington, (ZA01TW), ALB 44 Newlands, Waterlooville, (Z0021), SSE
14 Berryfields, (ZTW0301), IWN 45 Barnhorn (ZBSEO01), ICW
15 Kingsbrook, Aylesbury, SSE NH 46 Graylingwell Park, Chichester, (Z0007), SSE
16 Chigwell, (ZBO1ES), ALB 47 Brewery Square, Dorchester, (Z0013), SSE
17 Great Western Park, Didcot, (20009), SSE
18 Hale Village, Tottenham, (Z0003), SSE uuT
19 Kings Cross, (ZTW0201), IWN
20 Barking Riverside, Barking, (Z0011), SSE
21 Llanilid Park, Nr Bridgend, (20002), SSE
22 Millharbour WSZ, Tower Hamlets, (Z0028), SSE
23 Greenwich Millenium, (ZTW0401), IWN
24 Marine Wharf, Deptford, (Z0014), SSE YKS
25 Heart of East Greenwich, Greenwich, (Z0020), SSE
26 Emersons Green, Bristol, (Z0025), SSE
27 Nine Elms, Battersea, (Z0015), SSE 1
28 Prince of Wales WSZ, (20029), SSE
29 The Bridge, (ZTW0101), IWN
30 Ram Quarter WSZ, Wandsw 0026), SSE )
31 Ebbsfleet, (ZTW0501), IWN
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Drinking water quality testing

Throughout 2019, water companies sampled drinking water across England to
verify compliance with the drinking water regulations. Almost half of the tests

were carried out on samples drawn from
For monitoring purposes, company water supply areas are divided into zones.
Sampling in zones at c -basesduviblrethesndmberaop testsi

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 3,502,637
tests during 2019 and only 1,509 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 England

Number of Target
Place of sampling tests per number of
Compan company tests
pany Water . Consumer
Service
treatment . taps
reservoirs
works (zones)
Affinity 69,092 30,776 90,132
Water (93) (152) (89) 190,000 190,087
. 0 0 647
Albion Water 647 647
(0) (0) (2)
Anglian 128,888 84,657 145,644
Water (133) (328) (164) 359,189 359,416
Bournemouth 11,198 6,033 17,068
Water 7) (23) (10) 34,299 34,412
. 23,543 45,401 36,556
Bristol Water (15) (159) (27) 105,500 105,603
Cambridge 12,922 6,248 8,452
Water (20) (31) (9) 27,622 27,630
DRr Cym|
Welsh Water 8’(:;’3()59 6(’1367)8 6(’f21)0 21,157 21,157
(Eng)
Essex and
Suffolk 2%222;3 1?9%?7 5?4i§6 96,556 96,580
Water
0 0 990
Icosa Water 990 990
(0) (0) (7)

S

r
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Independent

Water 0 0 3,451 3,451 3,453
Networks (0) (0) (17)

Networks | (8) (8) 2(i;)9 269 269
vaggﬁnwbﬂan S?éi?B iéég?z 72%2?7 167.623 167.799
coremoun | g0 | rssr | 100 | isase | s
gﬁﬂiﬂi?na”d 0 0 4,938 4,938 4,938
Energy (Eng) (0) (0) (24)

SES Water 12('85)94 7(’3256)8 15();6;2 39,234 39,234
e Tion | isass | seono | a0 | g | assers
\?voa“ttehr East 6?é985)94 5(72’2472)7 8‘(‘%25)’5 211,316 211,344
Staffordshire 2&)4)14 6(’;31)2 SZélSZ 65,048 65,063
Water

3v°a“t;hr West 4((5‘,'3%2 6(62’5262)7 G%é‘;??’ 174,302 174,554
\‘j’voa”tghrem 7’(3&1;1?2 5(12’055)0 8%%%6 211,858 211,877
mames | otez [ reamn | amisn | ssaces | aasas
ommea | oo | wmene | ameis | e | arsen
vetawaer |7 e | s | e | aea
wgfesrex 45(96’398%8 8(1\,,)’;”88)9 42(3#;)’3 179,500 179,791
\\/(Vo;tlzsrhire 8((5531?1 8(%,2(57)0 16(88,51)36 343767 343 860
cromn | e | e | e | aconaar | as0s

Note: Numbers in brackets reflect the number of works, reservoirs or zones operated by that
company in the region in 2019. Some companies are permitted to carry out some tests on samples
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Compliance with standards

Compliance Risk Index

The Compliance Risk Index is a performance measure designed to illustrate

the risk arising from failures to meet drinking water standard for the

parameters specified within the regulations. It aligns with the Drinking Water

| nspect or sbasedappraachstk water supply regulation. The Index

assigns a value to the significance of the failing parameter, the proportion of

consumer s potentially affected and an assess me
response. The measure illustrates the performance of the industry as a

whole, based on the companies and their four elements of a supply system:

treatment works; supply points; service reservoirs;and consumer d&ds taps

For 2019, the CRI for England was 2.80. The National CRI (England and

Wales) was 2.87, which is an improvement in performance from 3.87 in 2018

and 3.56 in 2017. The notable reduction is attributed to a general

improvement in all four components of this index. However, the change is

most noticeable in the supply point component, which reduced to 0.05 with

only three companies recording failures at this stage of the supply system.

Steady improvement at consumer s 6 t aps andrkd hragaso beem t w 0
noted. The failures due to service reservoirs were half those in 2019

compared to the previous year.

Figure 2: Company CRI and Industry CRI 2019 for England

B 7ZONAL FACTOR s WTW CRI  mmmm SP CRI RES CR| e===fNGLAND CRI
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o =
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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 2019 is 1.73 and this has been relatively stable over the last three
years. Over half of companies are now meeting this outcome and it is not
unreasonable for all companies to achieve this given that in some instances
failure to meet this CRI has been entirely within their control.

Considering company performance, there was significant improvement in the
scores of four companies, South Staffs Water, Southern Water, Severn Trent
Water and Affinity Water. The marked reductions in the CRI scores
respectively were: 13.18, 3.93, 4.41 and 3.45. However, only Affinity Water
improved sufficiently to fall below the industry CRI. There was also a
noticeable deterioration in the CRI score for Yorkshire Water, Bristol Water,
Cambridge Water, South West Water, Northumbrian Water and United
Utilities Water whose CRI scores are all above the industry median.

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 below. The data includes all failures of the Regulatory Standards
and Indicator parameters taken at treatment works, service reservoirs and
consumer taps and used for the CRI.

Figure 3: CRI Profile for the industry in England

= Total Coliforms (WTW)
s Turbidity (WTW)
® lron
Coliform Bactena (Zone)
= Odour
= Total Coliforms (Reservoir)
m Taste
» E coli
» Manganese
® Clostridum Perfringens
» Turbidity (Zone)
®» Aluminium
» Pesticides Metaldehyde
= Nitnte (Zone)
= Benzo[a]Pyrene
Pesticides Quinmerac
® Lead
# Other Parameters
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There were 16 compliance failures in 2019, which attracted a CRI score in
excess of 0.5. It is worth considering why these failures attracted the highest
scores; with an aim to encourage companies to do better in future to prevent
failures occurring and improved mitigation for those that do.

The first point to make is that 13 of these 16 breaches occurred at treatment
works. It is the case that 6% of the 1,209 breaches occurred at treatment
works in 2019, with the predominant failures relating to coliforms and
turbidity. The Inspectorate encourages companies to focus on treatment
performance as this has significance in terms of widespread effect.
Treatment works with microbiological failures present a risk to public health
and this year many of the poorest CRI scores related to works with structural
problems in contact tanks.

Recommendations were made to South Staffs Water following a turbidity
failure at Seedy Mill works in March. The company were unable to identify a
root cause and considered that a contaminated sample bottle may have been
the cause. The company were unable to identify any failings of the treatment
process associated with the turbidity failure. The Inspectorate made
recommendations to improve the sampling procedure and to review its
preparation of the water for disinfection. More robust investigations that
identified a root cause and subsequent mitigation may have negated the need
for the Inspectorate to take action.

Treatment issues at Restormel works, in May and Littlehempston works in
June both led to recommendations being made to South West Water.
Coliforms were detected at Restormel works and the company identified
leaks into the contact tank and carried out a temporary external repair. The
company did not provide a time bound plan to complete the repairs, requiring
the assessing Inspector to make a recommendation that this was completed
in a timely manner. At Littlehempston works, the company attributed a
turbidity failure to be associated with flushing of an online monitor, which
shared the sample supply. This is a contravention of long-standing guidance
from the Inspectorate and the company subsequently changed the sample
line to be dedicated for regulatory purposes only. However, the company
failed to identify any measures to prevent a recurrence of settlement of
deposits in the sample line, and the likelihood of a further breach of
regulation 16. The Inspectorate made recommendations accordingly.

The CRI score for Bristol Water was negatively impacted by two compliance
failures at Barrow works. In November, the company removed the contact
tank from supply after Coliforms were found in the Final Water and ingress
had been detected. Whilst the Inspectorate considered this unlikely to recur,
all companies should regularly assess whether ingress into contact tanks can
be avoided, before the supply system becomes contaminated. In addition,
there was also a turbidity failure, which the company reported was due to the

13
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disturbance of deposits in the outlet main. The disturbance in the outlet main
(not the contact tank itself) was considered unlikely to recur but the
Inspectorate will monitor the situation.

Coliform breaches occurred at Sout hern
in November and September respectively. Both sites are already subject to
legal instruments to address treatment failings. Ingress risks at Testwood
works were identified on an air valve and an associated break pressure tank.
At Burham works wide ranging improvements are required to address
potential microbiological issues including improvements to clarification and
filtration processes.

A recommendation was made for Cambridge Water to carry out a risk

assessment of its | abor at or to thsee pgmble er 6 s

failures in July and August being associated with contamination of the
anal ytical | aboratorydés ddehasrhadeacstibatantial
i mpact on Cambridge Water s CRI scor e

Yorkshire Water responded appropriately to the failures of the E.coli and
total coliform standards at Elvington works. The investigation identified
ingress through the roof joints in one of the contact tanks as the most likely
cause of the failure. The company has subsequently repaired the leaks. The
impact of an E.coli failure at a large treatment works was the reason for the
relatively high score. Companies are advised to consider whether
preventative measures, such as more frequent internal inspection of contact
tanks would reduce the likelihood of failure.

Yorkshire Water also detected a coliform in a sample from Chellow Heights
works in August. The company had earlier detected coliforms at the works in
June 2019. The company were unable to remove one of the contact tank
compartments from supply at the time of the failure to check for ingress. The
company committed to upgrade the works and install a dedicated run to
waste at this strategic site. Further engagement was required by the
assessing Inspector in order to ensure a transparent timescale associated
with the improvement work was identified.

A coliform detection at Heaton Grange reservoir, a strategic reservoir
operated by Essex and Suffolk Water occurred in October. The company
were unable to find a cause for the failure. The impact of this failure is
increased as the company chose to submit a sample from the combined
outlet rather than each of the five individual compartments at the site.

The most significant CRI score for Northumbrian Water occurred at Horsley
works, where a coliform failure was detected in October. Despite an
extensive investigation, the company were unable to determine a cause.
There remained the possibility that the cause was linked to the temporary
bypass of the GAC plant, a poor seal on the treated water sump, or the
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condition of the sample tap. A key factor for a high CRI score is the
proportion of the output from the works in relation to the daily output for the
company.

South East Wat erds Mai denhead Pumping Statio
in September. Thiswas t he second failure in three ye:
investigation highlighted egress from the contact tank as an issue. The

company considered that as the tank remained under positive pressure at all

times the egress could not be the cause. However, the company could not

remove the contact tank from supply at the time of the investigation due to

water resource issues. The Inspectorate considered that the structural flaws

identified amounted to an ongoing risk of failure and recommended that steps

be taken to address the tank integrity and disinfection risks.

As can be seen the recurring theme in the majority of these failures is the

detecti on of coliforms at treat ment wor ks and o
to address the structural risks promptly. Companies are advised to review

their works and put in place appropriate short term and medium term steps to

address the risks of tank ingress. It is also advisable to present clear plans

of how and when the issues identified shall be addressed.

15
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Learning from compliance failures

The key water quality results for England are presented in the following
tables showing the results for microbiological parameters (Table 3) and
chemical and physical parameters (Table 4). 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 (http://www.dwi.gov.uk).

Microbiological parameters

Table 3: Microbiological tests -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

172,992

AFW (1), UUT (1),
YKS (2)

Coliform bacteria

0/100ml

172,992

46

AFW (1) ANH (4),

BRL (1), CAM (3),

NNE (1), SEW (3),
SRN (13), SVT (6),
SWT (3), TMS (1),
UUT (4), WSX (1),
YKS (5)

Clostridium
perfringens

0/100ml

29,532

AFW (2), ESK (1),
NNE (2), SVT (2),
YKS (2)

Turbidity?

INTU

172,799

25

AFW (1), ANH (2),
BRL (2), DWR (1),
NNE (2), SBW (1),
SEW (1), SST (1),
SVT (6), SWT (3),
TMS (1), UUT (1),
YKS (3)

Water leaving ser

vice reservoirs

E.coli

0/100ml

185,010

11

ANH (2), NNE (3),
SEW (1) SRN (1),
SVT (1),SWT (1),
WSX (2)

Coliform bacteria

0/100ml in

95% of tests
at each
reservoir

185,010

95

AFW (4), ANH (6),
BRL (3), ESK (2),
NNE (10), SEW
(5), SRN (6), SST
(1), SVT (20), SWT
(3), TMS (12), UUT
(2), WSX (12),

16
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YKS (9)

The following
reservoirs in the
region did not
meet the 95%
compliance rule:
SVT Callow,
Hartington and
Snailbeach DSRs
(out of service).

Water sampled at consumersbd

t

aps

AFW (1), ANH (2),
CAM (1), ESK (1),

E.coli 0/100ml 144,104 32 NNE (2), SRN (3),
SVT (6), TMS (13),
UUT (3)

Enterococci 0/1200ml 11,589 3 SEW (1), SRN (1),

TMS (1)

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

All compliance failures are significant and are investigated by the company
as s e s sAdl gailurels e

andthel nspectorate

actions taken by the company or required by the Inspectorate influence the

i n turn
contribute to the Compliance Risk Index and the significance, impact and

score for each failure and guide the Inspectorate in identifying those

requiring closer examination.

E.coli at works

In 2019, E.coli was detected on four occasions (2 YKS, 1 AFW, 1 UUT) out of

a total of 172,992 tests taken from water treatment works.

The detection of E.coli at works will always remain significant. The regulatory

minimum for companies is to ensure no failures for this parameter but

particularly so when it is sampled in a process completely within the control
of a company. At the high levels of water quality experienced in this country,

a single E.coli detection is notable.

It was disappointing therefore, that the first failure of the year was where

United Utilities concluded that the E.coli failure at its Buckton Castle works,
in May, was caused after the sampler opened their van door and a crate of
samples fell to muddy standing water on the ground.

Companies would do well to appreciate that there are two issues associated
with sample bottles, which may initiate a review of practice. The methodology

of storage and transport should be risk-assessed, ensuring a means of
restraint for the boxes is in place where required. In addition, aseptic

methodology in the laboratory must be re-assessed whenever the transfer of

17
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any contamination from the surface of a bottle is believed to have caused a
microbiological failure.

During September, Yorkshire Water detected E.coli at Great Heck No2 works.
Investigations identified that work carried out in 2016-17 to raise headworks
above flood water levels resulted in a leaking flange, allowing water into the
borehole. Levels of E.coli were >100/100ml which is a completely
unacceptable risk, even with UV disinfection at this site. The company were
quick to remove the works from supply, putting public health first. Companies
should of course be ensuring any retrofitting of improvement works are free
from creating hazards to water quality.

Also in September Affinity Water detected E.coli at Holywell works. Two

samples collected on the same day at the works were a raw and a final water

sample. The investigation concluded circumstantially that the samples were

inverted, as disinfection by-products were found in the raw sample and none

were found in the final sample. Human error always remains a potential

cause for such circumstances. However, the Inspectorate believes it is very

di fficul't to eliminate by just Aretrainingo
company should focus on how a process or procedure makes it unlikely for a
recurrence, as reliance to stick the right label on the right bottle will always

be prone to error.

Yorkshire Water took action to inspect its contact tank compartments at
Elvington works following an E.coli failure in November. Both compartments
contained granular activated carbon (GAC), carried over from the upstream
process, which would have a potential to compromise the disinfection
process. In addition, the assessment found water ingress into the contact
tank, despite earlier repairs in June. Whilst repairs were carried out, the
failure mechanism may never have arisen had the company considered a
wider risk assessment following a number of failures at service reservoirs
downstream of its works in early 2019. Given the information the company
had available from the service reservoir sites and its own investigation, this
breach was perhaps foreseeable and preventable.

E.coli at service reservoirs

E.coli detections at service reservoirs increased from six in 2018 to 11 in
2019 (ANH 2, NNE 3, SEW 1, SRN 1, SVT 1, SWT 1, WSX 2).

Like water treatment works, the regulatory minimum for service reservoirs is
for no failures of this parameter. Sites are entirely in control of the water
company so no failures are a realistic expectation.

After six months without a single failure, the first of the year in England
came at Flint Hill Reservoir (ANH) on 12 July. Over July and the first two
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weeks of August there were six E. coli failures which accounts for just over
half of the total annual failures.

In response to the failure at Flint Hill Anglian Water isolated the reservoir
from supply on the day the result became known. This is an example of
quick action to protect the public. Within four days an initial internal
inspection was conducted together with a roof inundation test. The
inundation test identified potential areas of ingress around three of the four
air vents on the reservoir roof and the reservoir hatch. All potential points of
ingress were sealed externally.

Also at Anglian Water, Yelling Tower was taken out of supply the day after a
failure for E coli and coliforms in August. Internal inspection and inundation
testing identified potential ingress around the internal ring wall and roof.

Northumbrian Water detected E.coli in their South Moor reservoir in July.
The company failed to adequately monitor chlorine levels on returning the
reservoir to supply following a period of standing of eight days.

In response to a failure also in July, Longcross Reservoir (South West
Water) was bypassed and a comprehensive inspection was undertaken,
including two roof inundation tests. No ingress was identified through the
roof structure. Gauze was added to an overflow pipe as it could potentially
have been a source of contamination.

A single E.coli at Blackmore Reservoir, Severn Trent Water, resulted in its
removal from supply following some enabling work. An internal inspection
and flood test did not find a cause for the failure.

After a flood inundation test, ingress was discovered at Ryhope Reservoir
(Northumbrian Water), the company rapidly removed the tank from supply
the day of the failure in August protecting the public.

According to the Meteorological Office, July 2019 saw the highest
temperature ever recorded in the UK, but Cheshire received more than twice
the average rainfall for the month (219%). Other counties in central and
northern England, including Lancashire, Staffordshire, Derbyshire and
Leicestershire, also received more than one-and-a-h a | f ti mes the mont
typical rainfall for July. Between August 1 and 17 rainfall was about 5%
above the national average. Anglian Water acknowledged that the E.coli
failures and four other microbiological failures at reservoirs coincided with
this period of heavy rain. Whilst this limited data cannot conclusively show
there is a link between rainfall and failures, the combination of heat, rain
and points of potential ingress increase the likelihood of failures. The
number of failures in such a concentrated time is unlikely to be due to
coincidence.

The remaining five failures described below occurred in the last third of the
year. Of these five, three were found to have some ingress on investigation.
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At Sout h East Wat er 6 s WydilwasQetecsedinr eser voir,
September. During the internal inspection, ingress was observed at the hatch
upstands and repairs were made. The site had a coliform detection in June

but action was postponed due to upstream reservoirs being out of service at

the time. The company therefore accepted the risk of a microbiological failure

over operational supply. Companies are well aware that known risks should

be mitigated at the earliest opportunity and may need to consider longer-term

asset planning to support local supply resilience.

Wessex Water inspected and cleaned Standlynch service reservoir following

the detection of E.coli in October, but were unable to find a cause for the

failure. Chicken manure had been spread in a nearby field but there was no

evidence of contamination from this source in the reservoir or the sampling

facilities. Ingress around hatch covers, a failing seal and deteriorating floor
joints were found at Wessex Waterds Hampton
October. The company took action to undertake repairs and improved the

sampling arrangements at the site.

Northumbrian Water were unable to find a cause for E.coli detection at
Brownhills service reservoir in November. The company had installed a
secondary booster chlorination system upstream of the site in 2019, to
elevate chlorine residuals, but this had not been operational during the
summer due to maintenance issues. The company drained, cleaned and
inspected the failing compartment. No ingress was found.

Poor chlorine residuals at Southern Water 6 s Beedi ngwood service
are thought to be due to poor organics removal at the upstream Hardham

High works. The company also identified ingress around unsealed hatches as

the most probable cause of the E.coli detection in November. The

Inspectorate recommended further investigation into the root cause of the

low chlorine residual at this site.

It is commendable in many cases the speed at which companies react and
the actions they take to ensure supplies are removed where E. coli has been
detected. In this respect consumers should have confidence in their water
supply. It is also commendable that companies are carrying out extensive
investigations which can be very protracted and include enhanced monitoring
and physical testing such as inundation testing. | am pleased to see water
companies are open about the investigations and it is possible to therefore
see ingress as the primary cause, often when coupled with rain. This does
move the industry into a new level of maturity where sampling and analysis is
now not the common excuse. In their development companies are potentially
opening themselves to criticism, but the learning is invaluable because
everybody knows the challenges, the task is not to have to be reactionary to
a failure as inevitably, the cost of being reactionary will be higher.
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Coliforms at works

In 2019, there were 46 detections of coliforms at treatment works. The
number of failures found is in a relatively steady state with 41 in 2017 and 58
in 2018. As with E. coli the minimum regulatory expectation for this
parameter is zero. As the assets are entirely in the control of the company
and the samples are taken just as the water leaves a treatment works this
expectation is not unrealistic.

Repeated coliform detections always require investigation to determine a root
cause, as they might indicate integrity failure such as storage tanks, site
connections/piping/valves or suboptimal processes, among other causes.
Assessment of company actions in response to detections of coliforms at
treatment works identified the following:

Southern Water on their own accounted for 28% of the failures recording a
total of 13 in 2019. Assuming all failures are equal, this is six times the
expected failure rate for a company of this size. Whilst this is a crude
estimation it emphasises the disproportionate contribution by this company.
From these failures, four were at Testwood works accounting for 8.5% of all
the failures in the country. This works was the single largest contributor to
the CRI in 2018 for coliforms accounting for 30% of the score. Whilst the
score for 2019 is just over 14%, Southern Water as a whole accounts for
31% for 2019. Investigations pointed to an air valve on the main between the
break pressure tank and the clear water tank or integrity issues on either of
the tanks. Testwood works is subject to a legal improvement notice requiring
a refurbishment of key stages of treatment in the next five years.

At Hazells works in March Southern Water failed to determine a cause

despite an investigation but the company observed that the sample tap was

in poor condition. In February and September coliforms were detected at

Broadwater works. The first failure was identified as unlikely to recur on the

basis the tap had been replaced on the same day. On the second failure the

company made suggestions for the failure without any substantial supporting

information. Large volume investigational samples should always be

considered an option to monitor more robustly any site where uncertainty

exists as to the cause. Enforcement action following the second coliform

failure at the Broadwater works is ongoing after the company identified

sever al risks in the companydéds own hazard re
wor ks, failures at Sout her nrk3ad sebje@tsto Gol dst on
legal improvement notices.

Southern Water also identified a number of issues at Northbrook Worthing
works, following a coliform detection in November. The company planned
actions to investigate potential ingress to the treated water sump; replace
the pressure relief valve on a GAC contactor; replace the final sample tap
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and make repairs to the tapping point; and pump out standing water from all
chambers on site. The company were able to show a clear, timely and time
bound plan to address these issues and further enforcement was not
considered necessary in light of the company actions.

Finally, ther e wer e two coliform failures at
both in December. The Inspectorate had already issued a notice for the
company to identify and address disinfection risks, which is currently
ongoing. The company took action to remove and clean one of its contact
tank compartments and a second compartment was out of service for
cleaning and maintenance at the time of the breaches. The company were
able to demonstrate that disinfection standards had been maintained,
however the investigation found evidence of mole burrows near the contact
tank. The company are committed to removing a clear water tank
compartment and have also taken the opportunity to improve the sampling
facilities to comply with the company standard.

The Inspectorate considered enforcement following two coliform failures at
Severn Trent Water 6s Mitchel dean wor ks
had failed to act on concerns raised by the Inspectorate following an audit of
the site in November 2017. Belatedly, structural integrity issues were
addressed at the site and had initiated enhanced sampling at the contact
tank outlets, final water and through-plant sampling three times a week. All
samples were satisfactory.

At Anglian Water6 8arrow works, ingress on two of the hatches, in
combination with standing water on the tank roof, was identified after a
coliform failure in January. Following satisfactory repairs to the contact tank,
the failure is considered unlikely to recur. This example highlights robust
action taken by the company to act in response to finding coliforms. By
focussing on coliform failures and predictors of failure, companies will secure
water supplied to consumers with a higher degree of certainty.

Wessex Water failed to determine a cause following a coliform detection at
Tucking Mill works in May. The sample was taken within three hours of the
site being returned to supply, subsequent samples were all clear and the
investigation could not definitively identify a cause. A faulty air valve was
found at the site and repaired, but this could not be conclusively linked to the
failure.

At Thames Water 6s failureoecurted iw Mayk Golifarms have
been detected at this works previously, in 2014, 2017 and 2018. No cause
was found for any of these failures and consequently the Inspectorate could
not conclude that a future failure will not occur with this failure being the
third year in a row. Subsequently and long overdue, the company have
committed to a number of improvements including sealing the borehole
headworks; investigation of the delivery main surge vessel, which highlighted
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issues of poor turnover; a CCTV survey of the borehole; and relocation of the
sampling facilities to a purpose built kiosk. It was only following this
commitment that the inspector was satisfied that appropriate action was
being taken to mitigate the risk. The Inspectorate will continue to monitor this
situation to ensure a satisfactory outcome.

South West Water identified ingress into the treated water tank at Restormel
works whilst investigating a coliform breach in May. The company made a
temporary repair and planned to make more permanent repairs when the tank
is removed from supply. South West Water did not commit to complete this
within a given timescale which led to a recommendation. South West Water
subsequently provided evidence that the permanent repair had been
completed.

Cambridge Water detected coliforms at three water treatment works during
July. Two of these detections at Duxford Grange and Babraham works and a
zonal compliance sample in Coton, as well as five other operational samples
at works, were all identified as Serratia marcescens. A further zonal sample
at Cambridge South zone taken at the same time as Duxford Grange and
Babraham works also contained an unidentified Serratia spp. Serratia spp is
commonly found in the environment, is particularly hardy and well known to
analytical microbiologists as a potential contaminant. Serratia marcescens is
notable by the red coloration and is easily identifiable on culture. This
bacterium was subsequently found in the bottles used for diluting the spray
disinfectant for sampling, which is the very solution intended to prevent
contamination. Recommendations were made regarding regular checks of
the analytical provider (who dilute the disinfectant sprays). A disinfectant
blank to quality assure the spray is now used but arguably should have been
something that was normal practice and a lesson for all laboratories.

Further coliform failures for Cambridge Water at Heydon works final water
and at Heydon Reservoir 1a, confirmed as the same species, Serratia
proteamaculans. The implication is that the failures from Heydon Borehole
and Heydon Reservoir were directly linked to each other, but not
conclusively to the other failures with Serratia spp. Investigations on site did
not identify any other reason, as all samples in the downstream zone were
satisfactory. However, the company removed Heydon from supply. The
outcome of these investigations are a clear learning to all companies of the
consequence of laboratory associated contamination, which always remain a
risk.

Coliforms were detected at S o punpindesdagion. Wat er 6

The contact tank is known to have what is described by the company as an
'‘egress’ leak point as the tank is said to be under positive pressure.
Pressure is relative to a number of variables including the volume and
therefore weight of the water in the tank relative to the external
environment. Potential contamination by external contaminants may be
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possible on fluctuation of flows and pressures during pumping or by external
factors such as heavy rain. Because there have been two coliform
detections in a three-year period from this site, concurrent with evidence of
a leaking contact tank, the Inspectorate considers there is sufficient
evidence for foreseeable risks of supplying unwholesome water with
potential risks to public health from Maidenhead Pumping Station.
Recommendations have been made to complete any remedial work required
on the tank and work will be followed up at liaison meetings. Consideration
will be made as to whether this should be formalised within a Notice to
secure regulatory mitigation of future risk.

Failure to complete mitigations has been identified to the Industry before and
companies are reminded that it is in their interest and those of their
consumers that robust actions are taken on identification of risk. The
Inspectorate will remain focused on acceptable outcomes.

Coliforms at service reservoirs

Out of the 96 coliform failures during the year, 50 were detected in the third
quarter of the year. Such a notable number reflected the meteorological
conditions during this period, with excessive and prolonged rainfall as
previously described in the section E.coli in service reservoirs. It is in this
context that companies should always investigate thoroughly the possibility
of ingress as a real cause of coliform failures. It is noteworthy that three
companies with the highest number of failures, (ANH, SVT & NNE), in all
cases carried out in depth investigations including internal inspections,
inundation or flooding tests and enhanced monitoring. Taking the viewpoint
that a coliform failure is an opportunity to carry out early response to secure
the asset from future failures is to be commended. During this period
recommendations were made to several companies about investigations,
which could well be improved to mitigate future risk including regularly
reviewing plate count data and looking at weather conditions in relation to
spotting reservoir ingress and water quality deterioration in a timely manner.
In some examples the importance of routine reservoir inspections and risk
based targeting of inspections were also emphasised as assessing risk must
be dynamic rather than set to an engineering standard period.

For the remainder of the year, there were some notable anomalous
situations:

The Inspectorate identified shortcomings in Thames Wat er 6 s i nvestigat
coliform failures at its Wyck Beacon reservoir, reported in January. Whilst

enhanced monitoring was undertaken and satisfactory, there were issues to

note including the chlorine level from the supplying works registering as zero

coupled with a depressurisation of the upstream main, which the company
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had not sought to verify after previous failures and concerns around the air
valves in the network. Recommendations were made to ensure that network
flows and pressures were considered as part of bacteriological failure
investigations at service reservoirs.

Following a coliform failure at Snailbeach service reservoir, Severn Trent
Water detected elevated turbidity readings at the supplying works. The
Inspectorate recommended action be taken at Snailbeach, as well as at Ford
works, where similar turbidity issues had been identified. The company
committed to install variable speed drives to address the transient turbidity
risk seen during pump changeover.

Severn Trent Water removed a single compartment of Rainbow Hill service
reservoir from supply following a coliform detection in May. However, the
investigation was delayed by a lack of suitable sampling facilities to
determine which compartment was the cause of the failure. The Inspectorate
recommended the removal of a further compartment and that the company
implement suitable mitigation until completion of the overall assessment. The
Inspectorate suggested that the company installs dedicated sampling points
for each compartment.

The Inspectorate recommended that Star Horsham service reservoir operated
by Southern Water be removed from service for inspection and cleaning as
soon as is practicable following the coliform detection in December. An
external inspection of the reservoir had highlighted risks of ingress from a
worn membrane, soil slippage around the soffit and holes in the embankment
exposing the concrete walls.

In May, coliforms were detected at Balsdean Rottingdean service reservoir.
This reservoir was last inspected 2014 where points of ingress through joints
in the roof soffit were observed. Whilst an extensive investigation was
carried out and no cause found, the company consider the condition of the
sample tap was the most likely cause. The reservoir remains under review
but was not scheduled for an internal inspection.

For the remaining coliform detections during the year, scrutiny of company
actions by the Inspectorate resulted in the conclusion that the company had
taken sufficient action for the failure to be unlikely to recur, or that the
company had carried out a satisfactory investigation but no root cause could
be confirmed. Recommendations or suggestions were made where required.

Clostridium perfringens

In 2019, CI. perfringens was detected on nine occasions (AFW 2, ESK 1,
NNE 2, SVT 2, YKS 2) out of a total of 29,532 tests taken in zones. This is a
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significant improvement on 21 failures recorded in 2018. The parameter
contributes to CRI.

Clostridium perfringens can be a useful indicator of either intermittent or
historical faecal contamination from a source water and consequently the
efficacy of treatment, particularly filtration. It is therefore the reason why a
detection from a zonal sample requires verification that the treatment
process is operating as expected whilst equally excluding network and
domestic system causes.

In March Affinity Water reported a detection of Cl. perfringens in their Mixed
Zone. This zone is supplied by Horsley Cross works which the company
established was operating satisfactorily and there were no significant
activities on the local distribution network around the time the sample was
taken. Whilst re-samples for Cl. perfringens were taken at neighbouring
properties only routine samples were taken at the works which did not
include this parameter. The Inspectorate made recommendations for Affinity
Water to improve their procedures following the detection of CI. perfringens
in a sample taken in its Colindale/ Kingsbury zone in October. Whilst tests
for coliforms and E.coli were taken from the supplying Clay Lane works, the
company failed again to analyse the samples for CIl. perfringens in breach of
regulation 19.

A

Nort humbrian Wat er 6s dl mperfeiregenis fadutreiiroite Hebnon o  a
and Ashington supply zone in March identified a failure to continuously verify
disinfection at Tosson works, due to aeration in the sample line to a

turbidimeter. Following a recommendation by the Inspectorate the company
committed to ensure the sample line remains charged at all times to prevent
aeration causing an ongoing breach of Regulation 26. Companies are

advised to carry out similar assessments for water quality monitors at all

treatment works to ensure that the readings are always representative of the

water supplied to consumers. A failure inthecompany 6s Pelihduly Zone
found no cause. All resamples in the neighbouring properties and at the

service reservoir were clear of Cl. perfringens. Whilst the company were able

to show the works was operating within limits and all samples from the works

were satisfactory, this did not include any works sampling for Cl. perfringens.

In the Essex and Suffolk area of Northumbrian water, a Cl. perfringens failure

in the Thames Zone in February could not be attributed to any cause.

However, the company were able to demonstrate satisfactory Cl. perfringens
results through the works on the day and preceding day, evidencing the
satisfactory operation of the works, in conjunction with all other associated

water quality telemetry.

Of the two remaining companies who detected CI. perfingens, Severn Trent
carried out extensive investigations into their two failures in Ruddington
zones and Kingstanding zone in September and October respectively. Whilst
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no cause was found, the investigation included sampling and investigation for
this parameter at supplying works. Yorkshire Water detected two failures at
Eccup works and Fixby No. 2 works in February and April. It is worth
highlighting that this company focussed the investigation on the works, but
also provided zonal sample data as associated information. Again, whilst no
cause was found, it is the logical thinking of this company where the reason
for the investigation is the focus of attention. As a result, they have reversed
the wider industry approach and objectively considered what the purpose of
this parameter is, and rightly concluded that it assists in confirming
appropriate water treatment at works. Companies not using such logic would
do well to learn from root cause methodology clearly demonstrated in the
examples of Yorkshire Water and Severn Trent.

Turbidity

Turbidity is a measure of how much light can pass through water and
indicates the cloudiness of water. Turbidity may be caused by either
inorganic or organic particles suspended in the water. At a treatment works,
turbidity is an important critical control in relation to determining whether raw
water has been adequately prepared for disinfection. The turbidity standard
at treatment works is INTU. There were 25 failures of this standard from
172,799 tests in England and this marks an improvement over 2018 and 2017
where 33 samples failed in both years.

Of note is that just under 25% of the failures were contributed by Severn
Trent Water with six failures. This is a disappointing performance as these
failures have contributed 37% or 1.45 units of the CRI score for the company.
There were three failures alone at Boughton works in February and March.
The company concluded that the most likely cause of the exceedance was
sediment build-up within the blending tank at the site.

South West Water reported three failures of this standard. A failure at
Littlehempston works in June was thought to be due to a shared sample line
supplying the final water, in association with maintenance work on the on-line
turbidity monitor. Recommendations were made to improve investigations as
well as to install a dedicated sample line to the monitor. Yorkshire Water also
registered three failures. Investigations identified no substantive cause for
the failures, but as a result of these three failures, the contribution to CRI
was 10% and is the fourth highest contributor after that made by coliforms at
works 35%, Iron 20% and E.coli 14%.

The importance of this parameter and the subsequent influence on CRI
should remain a key objective to maintain control since treatment works are
entirely in the control of the companies.
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Chemical and physical parameters

Table 4 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.

Table 4: Chemical and physical parameters - The number of tests performed

and the number of tests not meeting the standard

Parameter

Number of
tests not
meeting the
standard

Current
standard or
specified
concentration?

Total
number
of tests

Additional information

Aesthetic parameters

T odour

T taste

51,937 103

No abnormal
change
51,831 S7

AFW (8), ANH (17),
BRL (1), SBW (1), DWR
i ENG (2), ESK (14),
NNE (4), PRT (2), SEW
(5), SRN (6), SST (1),
SVT (22), TMS (2), UUT
(10), WSX (2), YSK (6),

ANH (2), BRL (2), SBW
(1), DWR-ENG (1), ESK
(1), NNE (4), PRT (4),
SEW (2), SRN (8), SVT
12), UUT (8), WSX (4),
YKS (8),

Aluminium

200¢eqg/ 47,200 14

AFW (1), ALB (1), NNE
(4), SVT (1), TMS (2),
UUT (3), YKS (2),

Ammonium

0.5mg NHa/l 40,010 1

NNE (1)

Benzo(a)pyrene

0.01leg | 11,868 4

AFW (1), ANH (1), SWT
(1), UUT (1)

Copper

2mgl/l 11,608 2

SRN (1), SVT (1)

Cyanide

50¢e g CN/ 8,228

NNE (2)

Fluoride

1.5mgl/l 10,353 0

Iron

200¢eg/ 47,220 101

AFW (2), ANH (7), BRL
(4), DWR (1), ESK (1),
NNE (8), SES (3), SEW
(11), SRN (1), SST (2),
SVT (13), TMS (4), UUT
(19), WSX (2), YKS (23)

Lead

11,607

10eg/ | 69

AFW (3), ANH (3), BRL
(1), ESK (3), NNE (2),
PRT (1), SES (2), SEW
(2), SRN (5), SVT (15),
TMS (16), UUT (9),
WSX (4), YKS (3)

Manganese

50e g / | 47,169 17

ANH (2), NNE (3), SEW
(1), SRN (1), SVT (1),
SWT (1), UUT (6), YKS
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(2)

AFW (2), ANH (7), CAM

(1), DWR (1), IWN (4),

. NNE (1), PRT (1), SEW
Nickel 20eg/ || 11585 28 0 S(SI)E O ss/% é)
TMS (2), UUT (1), WSX
(1), YKS (3)
Nitrate 50mg/I 21,780 2 UUT (2)
Nitrite 0.5mg/l 21,801 ESK (3)
Pesticides i total 0.5¢eqg/ 8,277 0

Asulam NNE (1),

Oxadixyl SVT (1),
Pesticide i individual? 0.1gg/| 1708% 6 Metaldehyde ICW (1),

SEW (2)

Quinmerac NNE (1),
pH (Hydrogen ion) 6.57 9.5 51,574 3 Z?T (1), SRN (1), SWT
Polycyclic Aromatic
Hydrocarbons (PAH) 0.1eg/ 11,760 L SWT (1)

Radioactivity

Gross alpha 0.1Bqg/l 1,536 150 é\N/.?((llz);;SYTKga)

Gross beta 1.0Bg/I 1,537 0

Radon 100Bg/I 364 0

Total indicative dose 0.1mSvl/year 2 0

Tritium 100Bqg/l 270 0

o | ANH (1), ESK (1), NNE

;”S)r bidity (a ANTU 51,728 8 (1), SEW (1), SRN (1),

P UUT (1), YKS (2)
Notes:
1For comparison, Img/lisoneparti n a mi I I i on, legl/ | is one part in

2A further 14,533 tests were done for aldrin, dieldrin, heptachlor, heptachlor epoxide, all of which met the relevant

standard of 0.03pg/l.

The main chemical contributors to the CRI index were iron, odour, taste, lead

and nickel.

Iron

Detections of iron remained in 2019 at a level similar to the previous year
with 101 failures of the standard. Most cases were considered either trivial,
unlikely to recur or there were legal instruments in place to address the risk
of recurrence. In the majority of cases, the situation was short-lived and
appropriately remedied by the company concerned, however, the
Inspectorate has signed companies up to legally binding programmes of work
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to remediate zones with longstanding high rates of consumer contacts for
discoloured water and much of this work is still in progress.

Specific issues identified in 2019 are described below.

Northumbrian Water detected eight failures of the standard in 2019. Whilst
this is not the company with the greatest number of exceedances for this

parameter, half of these failures attracted recommendations as a result. In
Fowberry supply zone in January the company identified a planned flushing

exercise as the root cause of iron and turbidity failures. The company®&s r i ¢

assessment for the work failed to consider risks to water quality; that the
flow/pressure logger was not operational; and to collect appropriate
investigatory samples to assess the impact of the exercise. Further to this,
the company updated their drinking water safety plan but critically did not
consider any additional mitigations and so the situation cannot be concluded
as unlikely to recur.

A similar failure to investigate was identified following an iron failure in the
companyo6s Der went trunk main Sout hchaThd
Inspectorate made recommendations for the company to improve its
procedures, and will continue to monitor the situation with further
enforcement action possible if procedures prove inappropriate. Within the

C 0 mp a nGumnerton water quality zone in April the Inspectorate concluded
that the sample survey was not sufficient to establish the extent of the iron
failures and recommended that the company improves its investigatory and
sampling procedures.

The fourth failure which attracted recommendations occurred in May in the
companyo6és Lumley zone. Il ron, Aliledndta i um
consumer tap. The company concluded that the cause was a small flow
change on the basis that a flow meter and pressure monitor recorded an
abnormal sudden flow event on the morning of the exceedance. A
recommendation was made for the company to flush the main to ensure the
problem would not recur and also to investigate the origin of the sediment.
Understanding the root cause will in future assist in reducing the likelihood of
a recurrence even when there is a change in flow.

Similarly, it was recommended that Anglian Water should take steps to
prevent a recurrence of an iron failure in Bourne supply zone after a failure
occurred in March. The company had failed to take action to flush the main
or to provide evidence that the extent of the failure had been identified.

Likewise, the Inspectorate recommended that Affinity Water carry out
investigations and remedial actions as a priority after the company proposed
to take up to 9 months to resolve issues associated with aluminium and iron
failures in its Ickenham/ Denham zone. It was only after a recommendation to
review the risk assessment for the zone and carry out remedial work as a
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priority that the company undertook the site-specific study of the Frays River
district metered area (DMA) in June 2019. The study identified flushing of the
mains network in the DMA as an appropriate remedial measure to prevent a
recurrence of the iron and aluminium exceedances that was detected in
January. The company started the mains flushing programme at the end of
October 2019, carrying it out over nine nights to minimise the impact on
customers. The programme was completed on 20 November 2019.

Affinity Water failed to identify the cause for an iron failure in its Ashford
zone in December, however, the investigation was limited and did not include
a water fittings inspection to determine whether the consumer& plumbing
could be the cause. The company was recommended to amend its procedures
to investigate the cause and extent of the breach as required by regulation
18. Affinity Water could improve their investigations as demonstrated in this
failure and similarly with Cl perfringens mentioned earlier in this report. The
absence of focus on the cause rather than the failure is potentially
counterintuitive.

In September, there was anexceedance i n South East Water os
Green zone. The company had planned to rezone the DMA to increase

pressure and improve cleansing of the network, but the Inspectorate

recommended that the company need to instigate short-term measures to

improve water quality promptly as the compliance of this water supply zone

was above the PCV for iron. Where a supply remains at risk of non-

compliance with the standards and therefore likely to recur, enforcement

would be the most likely outcome.

The comp a ny 6 sngsfineluded staff not following internal procedures to
investigate an apparent deterioration in works performance and a
discrepancy between online monitor and handheld monitor readings; a failure
to investigate laboratory results in a timely manner; and a failure to identify
increased consumer complaints of discolouration in the downstream supply
zones. Once the company carried out a review meeting on 2 December, it
was able to initiate actions, which brought the clarification process back
within specification and make appropriate notifications within a short space
of time. In addition to operational and personnel changes on site and revised
operating practices in the central control room to address the issues
observed on site, the company also revised and significantly elevated the
risk associated with this breach.

Localised flushing was carried out by South East Water to address an iron
failure in Burham supply zone in December. However, this proved
unsuccessful. In addition to the installation of inline filters on some
properties with failing samples, the company considered a full DMA flush to
address the issue, but did not commit to a timescale to complete this action.
The Inspectorate recommended the company implement further short-term
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measures to improve iron concentrations and restore a wholesome water
supply. The company carried out further flushing during the evening peak
demand period to increase velocities to improve the effectiveness of flushing
and planned to install further temporary inline filters as necessary until the
long-term mains replacement/ rehabilitation work can take place.

United Utilities as a company are responsible for the second highest number
of annual failures for iron in 2019 and more than half are covered by a legal
instrument. In two-thirds of cases the causes of the failures are associated
with third party use of the network, bursts, company activities such as
flushing or general increase in flow all giving rise to with a transient
resuspension of historic sediments. It is clear that the company performance
will not improve until historic deposits and their source are mitigated. For the
remaining third of examples the company either found no cause or
considered the consumer® supply pipe or domestic system were the root
cause. The Inspectorate recommended that United Utilities carry out a
comprehensive investigation, to include a water fittings inspection, into the
iron breaches after a failure occurred in its Formby supply zone in April.

When discussing E.coli earlier in this report, the assertion made was that an

asset is completely within the control of the company and so when water

leaves a treatment works it should be fully compliant with the minimum

standards required. This logic remains true for any parameter. In November,
United Utilities detected an exceedance of
Edge zone. The subsequent investigation identified sub optimal coagulation

from the supplying Wybersley works from 10 November to 6 December.

During this period, the Inspectorate estimated that unwholesome water was

supplied for a period of around 72 hours. It does not need to be highlighted

that this occurrence is not acceptable.

Finally, when considering iron, Yorkshire Water contributed the highest
number of iron failures in 2019 as they did in 2018. Like United Utilities,
there are various causes such as changes in flow, flushing, network re-
sedimentation and build-up of iron in supply pipes because of property
locations such as at the end of a cul-de-sac. Notably however, the company
classify about half the failures as no cause found. Whilst this maybe the case
when determining an individual failure, it is unlikely to be by chance that the
company remain with the highest number of failures year on year and this
points to a common issue. The company must consider their root cause
strategy when determining the mitigation necessary to deal with network
material, be it corrosion of pipes or from source works, and take action for a
long-term outcome. This parameter alone equates to 20% of the company
CRI score and this constitutes a strategic driver for resolution.
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Taste and Odour

Taste and odour detections constitute 10% of the CRI index and the figures
vary a little from year-to-year and this is an area where there has been no
reliable improving trend. In 2019, the Inspectorate investigated the apparent
discrepancy between the numbers of taste failures and odour failures
reported by companies to ensure that the monitoring carried out was
appropriate and the number of failures were not being under-reported.
Several companies were identified where this discrepancy had occurred.
While for some companies, the reason for rejecting the sample for taste
analysis was based upon risk to health, with others this was less clear cut.
Companies were therefore on notice that we would be examining this area
more closely and were therefore warned.

The companies with the greatest number of odour failures are Severn Trent
(22) and Anglian Water (17) followed by Essex and Suffolk Water (14).
Contrasting these to failures for taste, using the same samples, these stand
at 12, 2 and 1 respectively. Whilst the olfactory senses are linked, it is
unlikely that taste and odour failures will exactly align with each other
because some compounds create an odour and have no or an undetectable
taste or vice-versa. However, with a difference of 15 in the results from those
with odour (17) to those with a taste (2), Anglian Water stand apart from
other companies. This is very significant result for Anglian Water because
odour constitutes 27% of their CRI and Taste only 1%.

The number of odour failures that were rejected by laboratory staff for taste
testing for all companies were nine samples in 2019 of which two-thirds were
Anglian Water (6). The other companies which also rejected taste tests were,
AFW 1, DWR 1 and TMS 1. By not tasting or reporting these as failures, this
creates a significant unintended beneficial outcome for the company for CRI.
This outcome would most certainly not be in the mind of the analysts who
carry out the analysis as this should not be their focus or understanding.
However, by rejecting water the analyst is defining it as unwholesome and
potentially unfit.

When analysing the six failures where taste was not carried out, three had a
musty odour and all of these were network or water treatment related. The
failure in Braintreeand Bocking zone in September
three analysts was clear for microbiological parameters and additionally
turbidity and chlorine results were satisfactory. An investigation at the
supplying works of Petches Bridge found the pipework to two filters was
blocked and on-site checks confirmed that the combined raw water had a
Anor mal 6 odour for this part.i,whdremstha aw
odour detectable at the combined filter outlet tap was much stronger. It is
apparent therefore that the analysts did not have confidence in tasting the
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water, which the company were supplying from their water treatment works to
their consumers. This works supplies 49,324 consumers.

As a compounding factor, this zone also failed in August and December
making three failures in 2019 all for a musty odour. Inexplicably, whilst it is
known that the root cause of the musty odour is the source and works, the
failure in December was returned by the company as no root cause found,
even though there were five complaints of a musty odour in the zone. The
failure in August, which was also not tasted, required the threat of
enforcement before the company responded and inspected the aeration
system at the works. It is worth highlighting therefore that this works has
been supplying musty tasting water for at least five months, which the

c o mp a nowrd saff rejected three times during this period. Yet the company
allowed consumers to continue drinking the water.

The remaining odour failures for Anglian Water were made up of one-third
due to black alkathene supply pipes. The company& own literature on their

website states: ASome of t h e moénlyrused inttheac k p |l a
1960s and 1970s to connect water mains to your home, have alkathene in
t hem, which can give your wat er a woody tast

It is therefore inexplicable why the ¢ o mp a nowm analyst did not accept the
C 0o mp a nowrd advice.

In all cases where the company themselves would not taste the water; no

advice was given to consumers that the water should not be consumed.

Further investigations into Anglian Wat er 6 s handl i ng of taste a
analysis is ongoing.

Recommendations were made to Northumbrian Water related to breaches in
March in the Billingham and Mill Hill Outlet supply zones where the company
had failed to carry out appropriate investigations into the cause of the
detections. The Inspectorate recommended that Severn Trent Water
investigate internal administrative errors, which led to delays in carrying out
the appropriate investigations into an odour failure in Polesworth supply zone
in January.

Manganese

In 2019, there were 17 detections of manganese in England. The majority
were determined unlikely to recur and in most instances, companies took
appropriate action to remove mains deposits by flushing.

There were two failures for manganese in Anglian water, first in Bourne zone

i n May and t hen ineinKune, ddilsfailurgsnattracted

recommendations. Following the failureinthe Ki ngdés Lynn supply zo
company discovered the cause to be a build-up of mains deposits behind
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closed valves on the supplying 15-inch trunk main. The valves had been shut
to facilitate a mains repair in August 2017 and were not subsequently
reopened. However, the valve was letting by which maintained supply to
consumers. The company reopened the valves and carried out flushing to
rectify the situat i onigatiohlslowed éhatpttee ropotbcause n v e s
was that the original job to repair the main had been incorrectly recorded as
aborted and therefore a review of the valve positions never took place. The
company have amended their procedures and briefed the control centre and
network teams to prevent a recurrence. The Inspectorate recommended that
the company review its event notification criteria, as this should have been
notified to the Inspectorate under the Water Industry (Suppliers Information)
Direction 2019. Anglian Water notified this occurrence as an event following
the I nspector at eCompaniaststould rmnneaddonbe reminded
when to notify.

United Utilities as a company are responsible for the highest number of
annual failures for manganese in 2019 as was the case in 2018. Like iron,
half of the failures are covered by a legal instrument. The challenges this
company faces with iron, manganese and aluminium when dealing with
sediment in the network inevitably lead to resuspension and failures. Three
of the failures are associated with third party use of the network or company
activities such as flushing or general increase in flow all giving rise to with a
transient resuspension of historic sediments. Underlying this is the risk of
repeated failures in the same zone and in 2019 Quarry zone failed in August
and December.

United Utilities failed to confirm a cause for an exceedance in its Ormskirk
zone in April. Due to a limited breadth of an investigation protocol, the
Inspectorate recommended that the company widen the scope of its
investigations in such circumstances to include an inspection of fittings on
the domestic distribution system. The Inspectorate will continue to monitor
the effectiveness of Regulation 18 and 19 investigations.

Northumbrian Water detected three failures in 2019. Lumley zone which
failed for iron, aluminium and manganese in May attracted recommendations
to flush the network to prevent a recurrence. The company have concluded
that the cause was a small flow change early in the morning, which is
commensurate with a build-up of sediment. Longer-term remediation
strategies are required to reduce the likelihood of repeat failure for this
company, United Utilities and Yorkshire Water alike who face similar
challenges for these metals.
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Pesticide failures

There were six failures of the individual pesticide standard in 2019 compared
to 11 in 2018. Failures of the pesticide standard have reduced year-on-year
since 2014 partly due to catchment management initiatives and the
associated undertakings by companies as well as continuing improvements in
treatment such as the use of granular activated carbon among other
technologies.

Some pesticides, whilst not impossible to remove by treatment, are difficult,
expensive and problematical with available technology. One such pesticide is
metaldehyde. The strategy for companies has therefore been to work with
stakeholders in the environment to promote catchment management and to
improve source water. Source water is subject to even the smallest changes
in the environment which can have a profound impact on drinking water and
companies will need to remain vigilant in their respective areas.

A sample taken at Northumbr i an Wat er 6 skslwasmdperted as@n
Asulam exceedance in February. Asulam is a highly water-soluble herbicide
used for bracken control. The company investigated this unusual laboratory
result and found no issue with the sampling and analysis, a catchment
investigation and review of works performance also ensued.

Resamples identified positive results in the raw water and one in a consumer
tap sample supplied from the works. The company carried out an
investigation at the works and replaced the GAC media in one of the filters.
A further compliance breach was reported at the works in April and follow up
tests appeared to show that the filter with regenerated GAC was better at
removing the Asulam than the remaining filters and funding was obtained to
replace the GAC in two more of the filters in the current financial year. A
more in depth survey of the catchment was undertaken to determine the
source of Asulam. Its presence in the catchment is unusual in that since
2011 it has been prohibited from use in the UK and is only permitted for use
in an emergency. In 2019, the Chemicals Regulation Division of the Health &
Safety Executive issued an Emergency Authorisation. However, it cannot be
applied outside of the period 1 July to 31 October. This information prompted
the company to look again at the analytical method and comparison samples
were sent to two independent laboratories to confirm whether Asulam was
present. Asulam was not detected by either laboratory and further
investigation into Northumbrian Wat er 6 s a n athog identifeed thah
there was an interference in the water supply, which was unique to the
Lumley supply. The company now conclude that the root cause of these
detections was the original technical set up of the instrument software.

Companies are advised to reflect on the level of resource and concern
associated with this apparent breach and are advised to review and ensure
that their analytical methods are fit for purpose; that interferences are
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appropriately considered and can be accounted for before the analysis is
carried out.

Oxadixyl was detected above the PCV in one sample taken from Severn Trent
Water 6s Far Baul ker borehole pumping station
banned substance and has not been used in the catchment since at least
2002. Its presence in the sources supplying Far Baulker works is an artefact
of the historic use in the catchment. Under normal circumstances the
concentration of oxadixyl in supplies is managed by blending, however on
this occasion, the works supplying the blending water, Rufford works, was
taken out of supply for planned capital maintenance. The company
subsequently took action to remove the borehole with the highest
concentration of oxadixyl from supply and to improve the blending
arrangements. However, there was a missed opportunity to prevent the
exceedance by carrying out a water quality risk assessment to consider the
consequences of removing Rufford works from supply before the capital
maintenance work commenced.

Companies should ensure that the potential risks to water quality and public
health are considered when planned operational changes occur. Proactive
consideration of the risks associated with operational changes should be an
inherent part of capital maintenance schemes and also when other planned
operational changes occur. As in this case, operational changes can present
unforeseen risks, which can be simply addressed if properly thought through.

Quinmerac is a weed control herbicide, which was found to exceed the

regulatory limit in October. The breach affected 18 supply zones downstream

of Nort humbr i aneyWarkseThé scomphayridehtified increased

l evel s of Qui nmerac in some of the source wa
and flushed some raw water supplies and excluded others from entering the

supply to the works, including looking to permanently exclude one source

where the risk is considered high. The company also increased monitoring for

the pesticide in late summer and autumn, when the risk is considered the

highest.

Additionally, however, it was reported that the company had bypassed the
Granular Activated Carbon (GAC) stage at Horsley works, two days prior to
the failure. Northumbrian Water consider that this action had no impact on
the failure due to travel times through the works, where the sample was
taken. It does however mean that the works was unable to utilise the
pesticide removal stage at a time of increased risk. The company plans to
optimise the operation of the GAC plant with new standard operating checks.
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Metaldehyde

In 2018 a decision made by DEFRA to ban this product from spring 2020.
This was unrelated to drinking water but intended to protect against an
6unacceptabl ewerlifsakrdoe toof toéhbei r d sn 38 dudy 261®& mma |l s 6 .
the ban was overturned on a procedural matter. In expectation of this ban,
water companies who were more impacted by this pesticide factored in the
removal for the need to mitigate against its occurrence in the environment.
However, due to the ban being overturned, these companies have now
renewed their catchment management undertakings.

There were three detections of metaldehyde during 2019. In October, the
only compliance failure of the year for lcosa Water Services in their Barnhorn
zone resulted from a supply provided by South East Water& Hazards Green
works. At the same time there was a failure each in the Powdermill zone and
the Standard Hill zone of South East Water both supplied in part by Hazards
Green works.

As these failures occurred in one single location, the company were able to
identify the source of the contamination to the south-west of the catchment
and the landowners contacted.

Hazards Green WTW is currently subject to an undertaking for Metaldehyde.

Nickel

The last three years have seen the highest number of nickel failures in the
last decade, with 28 failures of the standard in 2019. The usual cause of
nickel failures is domestic fittings but despite this, companies are still
expected to carry out relevant fittings inspections and provide appropriate
advice to consumers. Absorption of nickel from drinking water on an empty
stomach is 10- to 40-fold higher than absorption from food.

Nickel remains a rising concern due to the availability and relative cheap
cost of fittings with exposed nickel. The sensitivity of some individuals is
becoming more apparent and not to tackle this problem as it is emerging
risks a future legacy. The Inspectorate has been in discussions with WRAS to
work with the industry to ensure that fittings made of nickel are clearly
identifiable so that consumers, plumbers and house builders can avoid
products at the root of this emerging issue.

Companies are required to provide appropriate advice on flushing including
flushing particularly after periods of non-use, such as first thing in the
morning. Advice is a requirement of regulation 18(6) and applies to any
breach where the cause is due to the domestic distribution system.
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After assessing an exceedance in Lumley supply zone in January, the
Inspectorate recommended that Northumbrian Water provide appropriate
advice to address the risks associated with nickel, for example flushing or
replacing the tap with a nickel free alternative.

After a failure in Affinity Waterods Fl amstea
the Inspectorate recommended that the company provide advice on the
health risks associated with nickel in its letters to consumers.

The remaining 26 detections above the standard were considered that
sufficient action had been taken to consider the breaches unlikely to recur or
a satisfactory investigation did not identify a cause.

Lead

Lead failures contribute a small proportion to the overall compliance risk

index because, on investigation, they are usually found to affect only a few
properties in a company o0 belsspartpriatg coasidera . Howeyv
that developments in the views on risks to public health from lead merit an

ongoing conversation on the matter.

Failures of the 10ug/l standard stood at 69 in 2019 in England. Of those
failures, 27 were in zones where improvement notices had already been
issued and the Inspectorate considered sufficient action had been taken to
prevent a recurrence in remaining cases.

The widespread presence of lead in some areas of pre-1970s housing stock
is still substantial after 50 years. In recognition of this, all companies
continue to dose orthophosphate as a mitigation where risk exists. A number
of companies have began thinking of long term remediation including removal
of lead communication pipes, which is the section owned by water companies
up to the property curtilage. In a smaller number of companies supply pipe
replacement, which is the section between the property curtilage and the tap
owned by the property owner or householder, has been considered in their
business strategy. The objective is to minimise lead dissolution in the section
presenting the greatest risk, that is where water sits in the last few meters of
piping waiting to be drawn from the tap. In a few cases, the use of risk
prioritisation strategies identifies high risk premises such as public buildings
where young and old may access water and seeks to mitigate, by lead
removal, those most at risk. Such strategies are welomed as it recognises
the public health and social purpose in the supply of drinking water. Without
this positive action, lead will continue to affect the mental and physical
health of our future generations.
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Orthophosphate dosing is a key mitigation measure in supply zones that are

susceptible to I ead failures and f olth owi

Supply Zone, United Utilities Water eventually identified that there was a
leak on the phosphate dosing line at the supplying service reservoir. It was
apparent from a review of phosphate analysis that the under dosing had been
ongoing for many months. The company had not installed a phosphate dosing
monitor and the frequency of downstream sampling was not sufficient to
protect consumers from the variable lead concentrations that could ensue
from unreliable dosing. Consequently the Inspectorate recommended that the
company reviews its control philosophy for phosphate dosing to ensure that
there are robust monitoring arrangements in place to detect if phosphate
dosing at a site should cease and will give a timely response to mitigate
plumbosolvency risks. Following a failure in United Utilities Cheadle Hulme
supply zone in May, the Inspectorate recommended the company provide
greater clarity in its correspondence with the consumer, when advising on the
presence of lead plumbing and advice to replace the supply pipe.

The Inspectorate recommended that Southern Water carry out risk
assessments when carrying out valve operations at its sites following a lead
failure in its Ramsgate supply zone in January. The water from three
treatment works is normally dosed with orthophosphate at the service
reservoir supplying the affected area. However, valving operations, carried
out to repair a seized valve, meant that the water from one of the three works
was supplied directly to the reservoir without the phosphate dose. The
company failed to record this change or to reinstate the normal flow
conditions once the work to repair the faulty valve had been completed.

ng

A lead failure in Affinity Waterb6s Harrow

The communication pipe was shared between the failing property and one
neighbour. The company investigated the supplies to both properties and
replaced the communication pipe. Whilst appropriate advice regarding
flushing and replacement was given to the original failing property, the
potential risks associated with lead was not communicated to the
neighbouring property, on the basis that the sample results were compliant
with the lead standard. Affinity Water wrote to the neighbour, following an
Inspectorate recommendation. The Inspectorate suggested a water fittings
inspection or pipework check to advise the consumer of the location of any
lead, where there is likely to be lead pipework within a property. This can
support and encourage consumers to take steps to protect their health.
Affinity Water changed their procedure to adopt this good practice

Two companies stand out with the largest number of failures for 2019,
Thames Water (16) and Severn Trent Water (15). The numbers of failures
reflect both the density of properties with lead and the size of the companies.
Of the 16 failures in Thames Water 14 have legal instruments in place
requiring targeted lead communication pipe replacement or rehabilitation.
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Any failure at a consumers property resulted in the company taking
resamples, investigating orthophosphate dosing at works to ensure proper
plumbosolvency control was in place and the piping to the property to
determine if it was lead. Where communications pipes were found to be lead
these were routinely replaced. Whilst this is commendable and shows action
by the company this does not deal with the supply pipe from the property
interface to remove the legacy of lead nor the health affects by this part of
the supply. This pipe under current legislation belongs to the consumer and
companies are reluctant to intervene to replace this part of the supply even
though compliance is measured at the tap where consumers drink their water.
This position is different with sewers and gas pipes which are the
responsibility of the utilities and the question remains why it is considered
acceptable with drinking water to have a non-compliant product delivering a
food product to the house.

The second company highlighted, Severn Trent Water, has a very different
issue. | have mentioned several times in this report about assets which are in
the ¢ o mp a ncgndrel should always be compliant as a minimum because
there can be no reasonable excuse for this to be the case whether it is to do
with E. coli, Taste and Odour or Lead. Severn trent Water have had a number
of lead breaches where phosphate dosing at supplying works was either not
working properly, or not working at all. In one case, phosphate dosing was
inoperative for 4 years. The company were required to investigate all sites to
identify where dosing is not occurring properly or reliably, and to identify
remedial work. The company were additionally required to provide details of
short-term mitigations in zones where phosphate dosing is not optimised or
consistent. The following are examples:

The orthophosphate dosingat Sever n Tr ent Water s Chur ch Wi
found to be unreliable following a lead failure in Ruddington supply zone in

February. The Inspectorate recommended that the company review its

operating philosophy for plumbosolvency control. In June, the company

implemented its revised policy and raised its target phosphate dose to 1.1

mg/l across its supply area.

A breach of the standard in Severn Trent Wa t
found that orthophosphate dosing to control plumbosolvency had not been

operational for several years for this supply zone and specifically that due to

poor maintenance the dosing at Coopers Green and Burntwood works had not

been operational for a considerable time. The Inspectorate served a notice

under Regulation 28 on the company to ensure that plumbosolvency control

is re-established at three works and that the company carries out a wider

review of plumbosolvency performance and that short-term mitigation

measures are taken to address | e@hk risks in
Inspectorate recommended, in lieu of plumbosolvency control, that the

company offer customers to replace all lead supply pipes in the identified
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6hot spot6 free of charge. Recommendati ons w
consumers are appropriately notified of failures associated with the domestic

distribution system and that Severn Tren t Wa t neastdgatiom reports

contain sufficient information to demonstrate compliance with regulation 18.

In one case, the Inspectorate initiated further action. Following a failure in
Severn Trent Waterdéds Coventry zoneended Jul vy,
the company provide greater clarity in its definition of supply and service

pipe and issuing advice to consumers ahead of planned work.

In a situation with striking similarities to those encountered earlier in the

year, Oct ober 6 s NermTdentfWaatetdwsr d oinmgtDen supply zc
found to be associated with a failure of the orthophosphate dosing to control
plumbosolovency. Greatgate Borehole Pumping Station did not have an

operational orthophosphate dosing system in place and although

orthophosphate dosing from two other sources had been renewed in 2019,

the dosing had ceased at one of these (Draycott) for a few days before the

failure. The Inspectorate had already served a notice under Regulation 28 to

address plumbosolvency control including a wider review of plumbosolvency
performance across the companyds supply area
re-establish orthophosphate dosing from Greatgate in January 2020.

Plumbosolvency control is used widely across England to protect consumers
at risk from lead in the water supply infrastructure. It is only effective as a
control measure if it is applied in a controlled and consistent manner.
Without dosing and control, consumers are exposed to a metal which
potential can have health effects and this is not acceptable.

All companies are advised to review the performance of their orthophosphate
dosing and ensure that they are delivering consistent effective dosing to all
supply zones. Where this is not the case companies should revise and
resubmit their risk assessments for lead and take appropriate action to
address the issues found.
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Consumer contacts and discolouration

In 2019, South West Water continues to receive the highest number of
contacts per 1000 population despite an overall improvement since 2018.
Improvements by Northumbrian Water and South Staffordshire Water
contrasted against a worsening contact rate for Wessex Water this year,
moves Wessex Water from mid pack performance to third place. Clearly,
standing still represents a backward step in an improving industry. This is a
disappointing outcome for this company.

Figure 4: Contacts per 1,000 population for Appearance and Taste/Odour
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Discolouration remains the most common reason that consumers will contact
their water company to report an issue with water quality. In 2019, 55% of all
contacts received reporting a concern with drinking water quality were
related to discoloured water (brown, black and/or orange). Discoloured water
is caused, most commonly, by disturbance of mains deposits arising from
burst mains and planned operational activities in the network. The source of
these deposits may be from inadequate treatment of raw waters or
inappropriate control of clarification processes using iron or aluminium
compounds. Poor maintenance of distribution assets is also a key factor.

W Appearance M Taste / Odour
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Figure 5: 2014-2019 Appearance contacts /1,000 population i England
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Any contact by a consumer to a company about discoloured water is
unacceptable not just to the consumer but for the company where there is a
duty to supply wholesome and sufficient water at all times. However, slow but
steady progress has been made by the industry to reduce the number of
consumers who have reason to contact their water company to report an
issue with the appearance of their drinking water.

The number of people contacting water companies about discoloured water is
reported annually to the Inspectorate in accordance with Information Letter
1/2006. In the period 2014-2019 there has been a 20% reduction in the total
appearance contacts received, from 71,819 to 57,157 contacts. This
reduction is shown year on year in Figure 5 together with the proportion of
discolouration contacts and the average industry Brown, Black or Orange
(BBO) contact rate (per thousand). In the context of overall unwanted
contacts to companies, which stand at 1,952,467 for England as reported by
CCW in their 18/19 report, water quality contacts remain relatively small but
nevertheless are critically important.

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 and they all represent a predictable risk.
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This is particularly demonstrated by United Utilities who in 2019 registered
19 failures for iron and 6 for manganese and where iron makes up 22% of
their CRI score.

For events, in 2019, of 547 notified events, 78 (14%) were associated with
the supply of discoloured water to 1,121,853 consumers. These events have
exposed up to 2% of the population to discoloration at one point in the year.
The number of discolouration related events and the corresponding ERI score
which has been attributed to these events by company is shown in Figure 6.

Figure 6. Discolouration events and associated ERI scores for 2019
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The Figure demonstrates that in 2019 consumers supplied by Severn Trent
Water and Southern Water were relatively at greater risk of experiencing
discoloured drinking water following a water supply event impacting on the
distribution network.

The condition of the mains network is related to the scale of impact that
consumers may experience following an event in the distribution network
which disturbs mains sediments and causes discolouration. Over the years
the Inspectorate has collated significant quantities of data and conducted
research into the effects on consumers when they are supplied with drinking
water that is of aesthetically unacceptable quality. It is consequently
recognised that consumers will reject discoloured water for consumption
because they feel it is unsafe to drink. The anxiety caused by a discoloured
drinking water supply can lead to a long-term loss of confidence in water
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quality. This evidence is found time and again when the Inspectorate has
received feedback from consumers following discolouration events and from
face to face interviews with affected consumers.

Figure 7: Geographic location of discolouration events in 2019
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The above map shows the distribution of discolouration events for 2019.

Company boundaries (except inset appointments) are shown on the map, and

t he background col our represents the company
contacts about discolouration (BBO per 1,000 consumers) received during

the year. The map identifies where discolouration hotspots exist. In 2019, the
South-West of England and the North-West stand out as areas with a high

frequency of discolouration events and higher than average rates of

discolouration contacts.

In 2019, a number of companies demonstrated a significant reduction in the
ERI related to discolouration, showing that they have learned lessons around
managing events in the network to reduce the population affected and the
duration. These companies notably include Yorkshire Water, South Staffs
Water, Wessex Water and Northumbrian Water. For example in 2018,
Yorkshire Water reported 10 discolouration events with a combined ERI score
of 51, and in 2019 reported 6 events with a combined ERI of 1.5. Improved
risk assessment, a more effective operational response to consumer contacts
and planned maintenance of the distribution network, such as regular
flushing, are all-important factors, which have had a positive effect on
performance.

The Inspectorate welcomes the developments in network management, such

as software aids and improved training for operat or s t o provi de #dcal
net wo,rakdsedcourages their continued use as operational tools. The

Inspectorate also encourages the use of real-time monitors for routine

operational monitoring as investigative tools in providing improved

responsiveness to interruptions. All of these have been important in reducing

the number and severity of discolouration events.

In recognition of the importance of the appearance of water to consumers,
the Inspectorate identified in 2015 a number of water companies which had
areas of persistent discolouration. Network assets are completely in the
control of a company, which clearly should be compliant with the minimum
regulatory standards. The Inspectorate examined water company strategies
for tackling discolouration over the forthcoming AMP6 period and evaluated
whether any further enforcement action would be needed to reduce the risk
of consumers being supplied with discoloured water.

The exercise resulted in the Inspectorate issuing 105 improvement notices to
five water companies in England (ANH (former Hartlepool supply zone),
SEW, SVT, SWT and UUT). The notices formalised the measures set out in
company discolouration strategies which included the installation of
additional treatment for manganese removal, cleaning of supplying service
reservoirs, mains cleaning (including flushing), mains rehabilitation, mains
abandonment, pressure management and the installation of Seaquest dosing
(a product which binds with iron and masks discolouration).
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The success of ¢ 0 mp a nindividual discolouration strategies can be seen in
Figure 8, which shows the average BBO consumer contact rate between 2014
and 2019.

Whilst not the most improved company, the work completed by South West
Water has resulted in a reduction of the consumer contact rate for
discolouration, with a 37% reduction over the 2015-20 period. The
improvements largely followed a mains flushing programme in high risk
District Metered Areas (DMAs) and flow conditioning of trunk mains.
However, the company still requires further improvements to bring
performance in line with the rest of the industry. The Inspectorate has issued
a notice for the 2020-25 period to tackle discolouration in zones. In addition,
the company also has notices in place to make improvements to manganese
removal at three of its treatment works.

Figure 8: Improvements in company AMP6 BBO contact rate
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The largest reduction in consumer contacts is evident in the Anglian Water,
Hartlepool supply area, which saw the company improve the manganese
removal capability at their Dalton Piercy works and undertake a targeted
mains flushing programme. The work completed by the company has seen an
overall 81% reduction in consumers reporting discoloured water in the AMP6
period (20157 2019 data). The improvement in manganese removal is to be
encouraged as it focusses a root cause of sediment in networks and is
therefore proactive. Whilst this may not fully remove the need to reactively
flush, it will go some way to reducing unnecessary flushing in a time where
water resources are an important environmental issue.

48



Summary of the Chief Il nspectmrfoddrinking pater in England

South East Water have also had success in reducing their consumer contact
rate with a 46% reduction seen in the AMP6 period, following the completion
of mains flushing and the installation of Seaquest dosing at several of its
treatment works. The company still has work to do in three Water Supply
Zones where enforcement notices are still open and the Inspectorate will be
monitoring progress with these schemes to ensure the required
improvements are seen.

Severn Trent Water initiated a programme of asset abandonment, mains
rehabilitation, replacement and cleaning (including flushing) in identified high
risk zones during the AMP6 period. The result was an improvement with a
28% reduction in the discolouration contact rate. Notices remain in place for
some zones, which remain a greater challenge to the Company.

United Utilities Water is the only company in this programme of work to have
experienced a deterioration in the number of contacts with an increase of
22%. Whilst the programme suffered from some delays associated with the
freeze/thaw and dry weather in 2018 the discolouration strategy does not
appear to have successfully targeted and mitigated the discolouration risk.
The Inspectorate is examining plans and will take further enforcement action
as necessary.

Figure 9: 2019 Industry discolouration contacts
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The relative performance of companies normalised by contact rate together
with the industry average identifies those companies, which are relatively
poor performing (figure 9). United Utilities, South West, Icosa and South
Staffordshire water companies require long term strategic planning to
improve their performance. It should be emphasised that Icosa is a small
inset company and only received a single contact for discolouration in 2019
and would be excluded from such a dataset for statistical reasons.

In particular, the deteriorating performance of United Utilities Water together
with their below average performance has required direct scrutiny and
challenge of the discolouration strategy in the forthcoming investment cycle.

The Inspectorate has issued regulation 28(4) notices requiring companies to
take steps to reduce the risks associated with discolouration in higher risk
areas, and we wil|l continue to monitor
providing safe, wholesome water to consumers that is of acceptable aesthetic
quality remains at the heart of strategic drinking water quality planning.
Along with targeted maintenance and strategic renewal of distribution assets,
where there is evidence that iron and manganese is not effectively removed
at the treatment works, companies should investigate options to improve
treatment to reduce the load in distribution and reduce risks associated with
discolouration.

During 2020 the Inspectorate will be undertaking a review of company
performance across the whole of the industry to identify any zones which
have unacceptable discolouration risk and, if necessary, initiate further
enforcement to ensure that these companies have suitable discolouration
strategies in place to reduce consumer contacts. Ultimately, the only
acceptable level should be no contacts.
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Events

The Event Risk Index 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 2019 the ERI for England was 723 which whilst this was a decrease in
performance from 827 in 2018 it is still significantly above previous years.
However, this does not reflect an overall increase in the number of events
contributing to ERI since the total number of events in 2019 was 547, well
within the normal limits of event numbers since 2014. What it does show is
the changing profile of risk by companies and where this risk is manifested
within the supply system.

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 for
2019 is 12.5 and has reduced three years in a row from 30.7 in 2017. This
indicates a continuing improving picture for this dataset only offset by a few
companies elevating the National ERI. It would not be unrealistic as a future
expectation for all companies to perform better than the 2017 median value.

Four companies in England recorded an ERI above the national ERI. They
were Northumbrian Water, United Utilities Water, Southern Water and
Thames Water (figure 10). The national ERI calculates the total value of all
events in England and calculates an index as if it were a single company.
Those companies who 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 poorly or are a combination of some or all of
these factors.
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Figure 10: Company and England ERI score 2019
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ERI permits the understanding of where the main contribution of risk
manifests by company and more specifically the main contributing events;
this can be seen in the pie chart (figure 11). The largest single contributor to
the Events Risk Index (ERI), accounting for over 30% of ERI was the
detection of Cryptosporidium at Whittle Dene works (NNE). The
circumstances are described below along with descriptions of the other main
events contributing to ERI.

Figure 11: Main events contributing to ERI in England
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A listing of the 50 events with the highest ERI scores and summaries of the

nature, cause and their duration, together wit h det ai | s of the I nsp
findings are set out on the I nspectorateds w
Inspectorate in 2019 were of relatively short duration and the company

followed appropriate action to inform and safeguard consumers and liaised

with other stakeholders.

For the benefit of the industry, the top 10 highest scoring events that are of
wider significance are discussed further to illustrate issues that the water
industry can learn from.

Whittle Dene and Lumley Cryptosporidium detections
(Northumbrian Water)

Northumbrian Water had both the top and fifth highest ERI scores for events
in 2019. Both events were Cryptosporidium related with an ERI score of
3,297 at Whittle Dean works and 455 at Lumley works. The Whittle Dene
score was especially high due to the fact that this Cryptosporidium event
lasted nearly a month.

Whittle Dene treatment works had four positive detections of Cryptosporidium
in the final water, on different days in October 2019. These detections were
unusual occurrences for this treatment works, which indicated a change in
raw water quality and represented an increased risk of supplying
unwholesome water to consumers. The detections coincided with a period of
heavy rainfall in the catchment.

Northumbrian Wa t e r dirdfectdon policy requires a 3-log (or 99.9%) removal
of oocysts via the treatment process. The treatment processes that are
considered to provide this at Whittle Dene are chemical coagulation,
clarification and rapid gravity filtration, which together provide 2.5-log
removal. A further GAC filter/adsorber stage was deemed to provide 0.5-log
removal. 3-log removal is considered as the minimum requirement in drinking
water for conventional treatment but this range varies from country to country
from 2.5 to 4-log reduction. The required 3-log removal set by the company
would, of course, depend upon all of the processes being optimised and
operated correctly.

At the time of the detections, the Inspectorate found that correct operation of
the treatment process was not the case; one of the chemical coagulant aids
was not being dosed. Additionally, investigations found flow surges occurring
through the rapid gravity filters after backwashing, caused by different
settings on filter inlet and outlet valves. At times, the GAC plant was
automatically switching into bypass mode, which was attributed to foam in
the inlet channel, causing erroneous level readings. The on-line raw water
turbidity monitor was out of service for the duration of the event. Together
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with a challenging raw water, the operation of the plant did not comply with
the very basic minimum requirement.

The Event Risk Index (ERI) score calculated for this event is 3,297, one of
the highest recorded for the industry, which reflects the large population
(circa 660,000) supplied by the works and the period of time that the works
was operating under challenge, exposing consumers to an increased risk.

Since the event, the company has taken steps to reinstate the operational
controls that were not in place at the time of the event.

Lumley treatment works had four detections of Cryptosporidium in treated
water between 14 August and 27 September, which were reported as two
separate events in 2019. There have also been historic detections in the final
water; two positive detections in 2018, two in early 2019, one in July 2019
and one from the post rapid gravity filter sampling point in 2017. During the
period of the two events, the works was experiencing a deterioration in raw
water quality due to heavy rainfall, and was also reporting issues with the
clarification stage of the treatment process.

Lumley is considered a high and a foreseeable risk. For Cryptosporidium due
to the direct river abstraction and historic data. However, the treatment
processes (chemical coagulation, clarification and rapid gravity filtration)
only provide 2.5-log removal of oocysts. The removal quotient does not meet
t he ¢ omp anpolicg of 8-log removal, as well as depending on all of the
processes being optimised and operated correctly and would therefore be
considered unacceptable in any risk assessment.

The Inspectorate audited the works following the second event. At the time of
the detections, there were issues with clarifier operation and filter operation,
particularly with relation to valves not closing correctly during backwashes.
In the opinion of the Inspectorate, the detection of oocysts in the treated
water was largely due to the condition of the works asset, poor maintenance,
lack of monitoring and certain poor practices with regard to operation of the
clarifiers. Under regulation 26(4), companies must design and continuously
operate an adequate treatment process for water from the source, and the
company had failed to comply with this requirement.

The company have online instrumentation situated three miles upstream of
the works intake on the River Wear. This monitors ammonia, temperature,
river level, turbidity, dissolved oxygen, pH and conductivity and is intended
to alert the company to changes in raw water quality or pollution that may
challenge treatment processes at the works. At the time of the event the
monitor was not working. The company report that it has since been brought
back online, after being out of service for approximately 18 months.

Lumley WTW is a treatment works built in the 1970s to treat river water
directly from the River Wear. The treatment processes have remained largely
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unchanged from this time, and in the opinion of the Inspectorate, there has
been insufficient capital investment to deal with emerging raw water
challenges adversely effecting raw water quality. This is due in part to the
high relative operational cost of the water. Works output is adjusted up and
down regularly to meet demand in the area. The treatment processes are not
designed to cope with continually changing flows.

Figure 12: In service clarifiers

Figure 13: Out of service clarifies
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The nature of the operating philosophy is not in pace with the increased
challenge to the works posed by deterioration in raw water quality, which has
changed significantly since its construction. Since the two events at Lumley,
the company has conducted a comprehensive survey of the condition and
operation of its treatment processes and has identified many areas for
remedial work and improvement. The company is also intending to install
Ultraviolet (UV) disinfection as an additional treatment stage. However,
whilst the installation of UV will increase the log removal to an acceptable
standard, the operation of this treatment is dependent upon a multistage
barrier to condition the water sufficient for this to be effective.

The Event Risk Index (ERI) score calculated for the first Lumley event was
455, and the second was 45.

In both cases, The Inspectorate concluded that the company had not fully
implemented recommendations set out in the Reports of the Group of Experts
on Cryptosporidium in Water Supplies chaired by Sir John Badenoch
(published in 1990 and 1995) and Prof. lan Bouchier (published in 1998).
These reports recommended that, iWater
operated within the design capacity and without by-passing of the solids-
liguid separation processes which are responsible for removal of turbidity
and coagulant solids; coagulation itself should never be by-passed or

treat

compromi sed. 06 The reports also recommend t

and maintained under optimum conditions with attention to the quality and

depth of media and to the operation of the backwashing/air scouring sy st em.

In both cases, the Inspectorate found that a lack of investment and
maintenance were partly responsible for failures at the site and that Lumley,
despite being acknowledged as a high risk for Cryptosporidium, did not even
meet the standards set by the company itself for oocyst removal. For both
works, the Inspectorate has decided to use its powers to enforce against the
company to ensure improvement work is completed in a timely manner and
consumers are protected in the short term.

Companies must ensure that works design, operation and maintenance needs
to keep pace with new water quality challenges, changes in operating
philosophies and changes to water quality standards.

Oswestry, Cryptosporidium detection (United Utilities Water)

An event on 1 March 2019 at Oswestry works for United Utilities Water
derived the second highest Industry ERI score of 1,230.

Oswestry works supplies a population of 1,236,230 throughout Cheshire,
Merseyside and Greater Manchester and a small number of properties in
Shropshire and Wales. At the time of this event, the works was running on a
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