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Water quality compliance monitoring
The Inspectorate received 279 regulatory breaches in the second quarter of
2019 for assessment, and a further 74 samples where the fluoride
concentration did not meet the specification required by Public Health
England in fluoridated water supply zones.
Inspectors made recommendations to address a wide range of deficiencies
including sampling and analysis; risk assessment; and the quality of
investigations. The integrity of treated water storage tanks featured in four
recommendations. Companies should be regularly considering what
improvements can be implemented to demonstrate that known regulatory
breaches are being appropriately dealt with.

Water quality at treatment works
Microbiological failures at treatment works
Table 1: Q2 2019 – Microbiological tests
Parameter

Total Number of tests

Number of tests not
meeting the standard

Water leaving water treatment works
E.coli

45753

1

Coliform bacteria

45753

6

There was a single E.coli failure at a treatment works in this quarter (UUT 1), and there were
also 6 coliform breaches (UUT 2, SWT 1, TMS 1, WSX 1 and YKS 1).

E.coli at treatment works
The detection of E. coli at works will always remain significant. The
regulatory objective 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. It is disappointing therefore that the first failure of the
year is where United Utilities concluded that the E.coli failure at its Buckton
Castle works, in May, was caused by sample bottle contamination after it
had been dropped on the floor by the sampler. This occurred when the
sampler opened their van door on the next stop and the crate of samples fell
2
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to muddy standing water on the ground. The bottle was undamaged and the
sampler continued on their round. In reality mishaps occur and this should
not be a concern for the sampler but the methodology of storage and
transport to prevent a recurrence could be risk-assessed. The company
reported the facilities are good and no change is warranted. Assuming the
contamination was in fact from this source then the companies would do well
to consider a means of restraint for the boxes or even a lip at the door
opening for their vehicles. Alternatively, aseptic methodology in the
laboratory should be reviewed, since as the bottle was undamaged, then
transfer of any contamination would have to have occurred on opening the
bottle, something laboratory analysts are very aware of and trained to avoid
when working in a microbiology laboratory.
However, the company’s investigation report did not identify any treatment
irregularities and resamples at the works and downstream were all clear.

Figure 1: Picture of sampler van
(Photo provided by United Utilities)

Coliforms at treatment works
Three of the coliform failures at works in this quarter were deemed unlikely
to recur by Inspectors. 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, but the subsequent
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.
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Figure 2: Faulty air valve at Tucking Mill works
Of the six coliform failures in the second quarter, there were two that
required further action from the Inspectorate.
At Thames Water’s Darenth works a fourth coliform failure in five years was
detected. In all of the previous failures and this one, no cause was found. In
my reports I have stated a number of times that repeated coliform detections
should always be investigated to determine a root cause as these may
indicate integrity failure such as storage tanks, site connections/piping/
valves or suboptimal processes among other causes. As a result the
assessing inspector could not conclude that a future failure will not occur.
Subsequently the company have committed to a number of improvements
including sealing the borehole headworks; investigation of the delivery main
surge vessel, which highlighted 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 course of action that the inspector was
satisfied that appropriate action was being taken to mitigate the risk.
However, the company have committed to completion by the end of 2019 and
yet only 3 out of 5 actions to mitigate risks have been completed with 2 in
progress.
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
Failure to complete mitigations was identified in the CIR Q1 audit report and
companies are reminded that it is in their interest and those of their
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consumers that robust actions are taken on identification of risk. This will
continue to be a focus for inspectors.

Turbidity at treatment works
There were 6 failures for turbidity at treatment works between April and June
2019 (SVT 3, ANH 2, SWT 1 and YKS 1).
Enforcement action was considered at Severn Trent Water’s Norton
Racecourse Lane borehole pumping station in May. The company have
already identified that there is an ongoing risk of turbidity breaches at this
site and have planned to address the issue by installing a new variable
speed drive and a run to waste system as part of a scheme to be delivered
by 2025. However, the company had failed to demonstrate any short term
mitigation that it was taking to prevent a recurrence of this failure until the
new scheme is delivered. The company subsequently provided further
information on their mitigation measures, including using the lowest risk
borehole as a priority and flow reduction control software linked to the site’s
turbidity monitoring equipment. Flow is reduced as the PCV level is
approached. Intermediate mitigation, whilst permanent or longer term capital
solutions are implemented, should be recognised by all companies as
expected good practice.
The Inspectorate recommended that Severn Trent Water update its risk
assessment to include the turbidity risks at Clipstone borehole pumping
station after a breach in June. This risk had not been considered in the
Regulation 28 report.
South West Water took action at Littlehempston works to provide a dedicated
sample line for regulatory samples following a turbidity breach in June. The
company attributed the failure to the flushing of a shared line with the water
quality monitor. Despite this action, the company made no mention of
investigating the source of the deposited material. The Inspectorate
recommended the company ensures that flow within the sample line is
sufficient for samples to be representative of the water supplied.
The Inspectorate also made recommendations to Anglian Water following a
turbidity exceedance at Gayton works in April. The company attributed the
failure to the disturbance of deposits associated with blend water from its
Hillington works. The Inspectorate recommended the company clean the
main and pump manifold to prevent a recurrence; and to eliminate any dead
legs found. The Inspectorate also recommended that the company ensure
that sample points at the sites are representative of the intended water
sample and additionally, that media loss is monitored at the filters, after the
investigation into the breach found this to have occurred.
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Water quality at service reservoirs and in
distribution
There was one E.coli failure at a service reservoir in this quarter. This is the
first E. coli failure this year at a service reservoir and like water treatment
works, the regulatory objective is to ensure no failures for this parameter at
these sites which are entirely in control of companies. This is a small service
reservoir supplying 20 properties and the failure of the E. coli standard was
not insubstantial at 20/100ml. There had been a previous coliform detection
at this site in September 2018. The company were not able to establish a
cause for the failure but investigations indicated a chlorine demand when the
reservoir was connected to the network as following its’ removal there had a
significant improvement on the area network. Whilst it remains
unestablished, companies should always be aware that chlorine demand or
use of secondary chlorine to cope with unusual demand should always be
investigated to ensure this is not masking a more serious problem. Following
the failure in June, Hafren Dyfrdwy took action to remove Higher Wilford
service reservoir from supply and are planning the abandonment of this
service reservoir.
Coliforms were detected in 16 samples (YKS 6, SVT 4, WSX 3, BRL 1, HDC
1 and TMS 1. The Inspectorate considered that a recurrence was unlikely or
that satisfactory investigations had found no cause for fourteen of these
breaches.

Table 2: Q2 2019 – Microbiological tests
Parameter

Total Number of tests

Number of tests not meeting
the standard

Water leaving service reservoirs
E.coli

51273

1

Coliform bacteria

51273

16

Severn Trent Water removed compartment 2 of Rainbow Hill service
reservoir from supply following a coliform detection in May. However, the
Inspectorate is unable to conclude that this breach is unlikely to recur until
compartment 3 is also removed from supply for internal inspection. The
Inspectorate recommended again that the company implement suitable
mitigation until this can occur. The investigation into this failure was
hampered by a lack of suitable sampling facilities to determine which
6
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compartment was the cause of the failure. The Inspectorate suggested that
the company installs dedicated sampling points for each compartment.

Water quality at consumers’ taps
E.coli - 7 failures
In the second quarter, there were seven E.coli detections at consumers’ taps
(SVT 4, ANH 1, SRN 1 and TMS 1). The Inspectorate was satisfied that
companies had taken sufficient action to investigate the breaches and
provide advice that would make each of them unlikely to recur.

Taste and Odour
The quarter recorded 23 Taste failures (SVT 6, DWR 4, YKS 4, PRT 3, SRN
3, UUT 2 and ESK 1) and 35 Odour failures (SVT 8, ANH 4, DWR 4, SRN 4,
YKS 4, ESK 3, UUT 3, PRT 2, AFW 1, SEW 1 and SST 1).
There was a marked increase in the number of taste and odour failures in
quarter 2, but this is largely in line with the seasonal increase observed in
2018.
The number of odour failures that were rejected by laboratory staff for taste
testing increased to six samples (ANH 4, AFW 1 and DWR 1). Despite an
analytical rejection, no advice was given to consumers that the water should
not be consumed on any of these six occasions. Further investigations into
Anglian Water’s handling of taste and odour analysis is ongoing.

Lead – 17 failures
Seventeen samples exceeded the PCV for lead between April and June this
year (UUT 4, SRN 3, TMS 2, BRL 1, ESK 1, HDC 1, PRT 1, SES 1, SVT 1
and WSX 1). Four failures were in zones where improvement notices have
already been issued and the Inspectorate considered sufficient action had
been taken to prevent a recurrence in a further 9 cases.
In two cases, the Inspectorate took further action. 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.
A breach of the standard in Severn Trent Water’s Eccleshall supply zone
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
7
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wider review of plumbosolvency performance and that short term mitigation
measures are taken to address lead risks in this known ‘hotspot’. The
Inspectorate recommended, in lieu of plumbosolvency control, that the
company offers to replace all lead supply pipes in the identified ‘hot spot’
free of charge. Recommendations were also made to ensure consumers are
appropriately notified of failures associated with the domestic distribution
system and that Severn Trent Water’s investigation reports contain sufficient
information to demonstrate compliance with regulation 18.
Plumbosolvency control is used widely across England and Wales 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. 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.

Nickel – 7 failures
Of the seven nickel failures in the first quarter (ANG 4, AFW 1, DWR 1, and
UUT 1,) the assessing Inspectors considered in six cases that sufficient
action had been taken to consider the breaches unlikely to recur.
After a failure in Affinity Water’s Flamstead/ Markyate supply zone in June,
the Inspectorate recommended that the company provides advice on the
health risks associated with nickel in its letters to consumers.

Aluminium – 3 failures
There were three aluminium breaches in the second quarter (NNE 2, ALB 1).
The Inspectorate recommended that Albion Water improves its investigations
into regulatory breaches and provides more timely advice to consumers
following a failure in its Chigwell supply zone in May. The Inspectorate were
unable to conclude that sufficient action had been taken to prevent a
recurrence of an aluminium failure in Northumbrian Water’s Lumley supply
zone in May. The sample also failed the iron and manganese standards and
further remedial flushing and investigation was recommended.

Iron – 24 failures
There were 24 iron failures in the quarter (YKS 5, SEW 3, UUT 3, ANH 2,
NNE 2, BRL 1, ESK 1, DWR 1, SES 1, SRN 1, SST 1, SVT 1, TMS 1 and
WSX 1). Of these 21 were considered to be either trivial, unlikely to recur or
there were legal instruments in place to address the risk of recurrence.
In April, there was an exceedance in Northumbrian Water’s Gunnerton zone.
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.
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The Inspectorate recommended that United Utilities carries 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.

Manganese – 5 failures
There were five failures for manganese in this quarter (NNE 2, ANH 1, SWT
1 and UUT 1).
Following a manganese failure in Anglian Water’s King’s Lynn supply zone in
June, the company discovered the cause to be a build-up of mains deposits
behind closed valves on the supplying 15 inch trunk main. The valves had
been closed 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 situation. The company’s investigation showed that the
root cause 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 Inspectorate’s intervention.
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 (as
referred to with the UUT iron failure above), the Inspectorate recommended
that the company widens the scope of its investigations in such
circumstances to include an inspection of fittings on the domestic
distribution system. The Inspectorate will be monitoring the effectiveness of
Regulation 18 and 19 investigations.

Nitrite – 2 failures
Essex and Suffolk Water detected two nitrite breaches in May, one each in
its Great Yarmouth and Lowestoft supply zones. The company determined
that the cause in each case was poor turnover in chloraminated zones.
Flushing was carried out in both cases and the chloramination treatment was
adjusted at Ormesby and Lound works respectively.

Benzo (a) pyrene – 1 failure
In June, Affinity Water detected an exceedance of the Benzo (a) pyrene
standard in their Luton North supply zone. An exceedance of this parameter
is normally associated with the degradation of coal tar or bitumen lined
mains. The company carried out extensive sampling and further
investigations including a camera survey of the supplying main, but were
unable to establish a cause for the failure. The company reviewed its risk
assessment for this parameter, but has not instigated any further control
measures.
9
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Pesticides – Oxadixyl
Oxadixyl was detected above the PCV in one sample taken from Severn
Trent Water’s Far Baulker borehole pumping station in April. Oxadixyl is a
banned substance and has not been used in the catchment since at least
2002, so 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.
Learning:
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.

Detection of Chironomid Larvae at
Kempton works, London
Slow sand filters were a common method of producing good quality drinking
water and remain so for Thames Water. The specific design used and
developed by Thames Water incorporate a layer of granular activated carbon
(GAC) to form a central layer between the sand. The objective of this design
is to mitigate the presence of pesticides. Water filters through the sand and
GAC by gravity and treatment is effected both by physical filtration of the
sand and GAC but also a biological layer called the ‘schmutzdecke’ which is
a living organic rich layer. Slow sand filters are ideal for chironomid midges
to breed in. The larvae grow rapidly, living in the schmutzdecke and feed on
the filtered nutrients. This is well known to the industry with report back to
1968 when Smalls & Greaves observed that 26 out of 36 UK distribution
system surveyed contained unidentified chironomids. (Report to the Water
Industry, UKWIR Report T11060v7, 1998). This report by UKWIR led by a
10
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member of Thames Water noted that chironomid species can occupy slow
sand filters.
Chironomids do not pose a threat to health but the presence of larvae in
drinking water is aesthetically unpleasant and events in 2015 but particularly
2005 led to numerous consumers within the affected areas rejecting their
Drinking Water on the grounds of its appearance. During the event (SVT) in
2005, samples taken from the GAC adsorbers identified a population of
chironomid larvae in the media. Whilst this event was not related to a slow
sand filter the complaints serve to demonstrate the undesirable outcome of
larvae in water supplies.
The advice note published on the Inspectorates website states “water
companies are required, on aesthetic grounds, to take steps to ensure
animals do not accumulate in such numbers that they appear in tap water.”
The minimum expectation is therefore that chironomid larvae should not be
found in post filtrate water delivered to consumers because to do so
indicates a loss of mitigation either in the operation and performance of the
filters; maintenance shortfalls; barrier; or design failures. This event
identifies all of these failings and is included for the learning of industry with
the details as follows:
Thames Waters’ Kempton WTW is situated in West London with a maximum
output of approximately 850 megalitres per day (ML/d), supplying a
population of over 4 million consumers via the London ring main and from
two large trunk mains. Approximately 0.5 m consumers receive at least 50%
of their water from Kempton works. There is also a bulk supply to Affinity
Water from one of the trunk mains.
In summary, the River Thames water is treated as follows: Raw water is
abstracted into a number of large impounding reservoirs; following reservoir
storage, water is screened through rapid gravity filters and dosed with
ozone. The water enters 12 slow sand filter beds (SSF), containing a layer of
granular activated carbon (GAC); and treated with sodium hypochlorite to
achieve the works’ designed disinfection target through a contact tank.
Finally, the water is dechlorinated and dosed with ammonia to form a
chloramine residual before entry into supply.
Routine daily net sampling of the filters in early March identified a single
chironomid larva. As a consequence, the company fast-tracked the
Cryptosporidium sampling filter. The filter, which had been in place for three
days on the pre-contact sampling point, was found to contain a single
Cryptosporidium oocyst in 2,038 litres of water (equivalent to a concentration
of 0.005 oocysts in 10 litres).
Following the detection of these organisms the company reviewed the
performance and operation of all the slow sand filters at Kempton. Issues
were identified with three filters. Filter No. 3 showed signs of scouring at the
inlet, which was a known phenomenon related to a new recirculation system
11
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being installed. A microbiological sample taken from the outlet of filter No.
11 on 9 March contained 2 Clostridium perfringens per 100ml. Upon
removing the filter from supply “blowholes” were observed in the sand (see
photo below). The blow holes were filled, and the filter was returned to
supply and C. perfringens was not detected in any further samples.

Figure 3. “Blow holes” in SSF No. 11
(Photograph provided by Thames Water)

A number of chironomid larvae were also identified in a net placed on the
outlet of filter No. 12, and larvae were additionally detected in the
supernatant of this filter. The company removed the filter from service.
Chironomid larvae were subsequently found in net samples downstream of
Kempton works at Cricklewood and Mill Hill service reservoirs, and in other
SSFs on the works. No consumers contacted the company complaining about
invertebrates in the water supply at this time.
SSFs are large bodies of open water and flying insects are known to lay their
eggs in the water. However, larvae would not normally be expected to be
present in the filtered water because they are retained within the filter
media. The company’s design standard for slow sand filter works is to
include micro-screens after the SSFs, on the inlets to the contact tank, to
prevent invertebrates from entering the final water. However, micro-screens
are not installed at Kempton works. The company report that the reason is
lack of space on the site and as a result have an internally issued “waiver” in
place at Kempton works. In mitigation, the company conduct daily monitoring
for invertebrates on the combined slow sand filter outlets upstream of the
contact tank.

12

Quarter 2: April – June 2019

The company investigation identified defects in protective mesh which is
installed to prevent invertebrates from entering the filtered water in some of
the SSF air vents at Kempton works.

Figure 4. Close up photograph of the air vent on SSF6,
showing the insect mesh and adult Chironomids
(Photograph provided by Thames Water).

In addition, gaps were identified in the pipework of 7 filters which could allow
a proportion of the supernatant water to bypass the filtration process. The
company concluded that this bypass route was a significant factor in the
detection of Cryptosporidium and chironomid larvae in filtered water at
Kempton works.
The company removed all SSFs affected by the bypass issue from supply on
30 April to carry out necessary repairs.
With regard to the signs of scouring in some filters, the recirculation systems
on a number of SSFs had been renovated through the installation of
permanent pipework to allow beds to recirculate at higher flowrates when out
of supply. Following this work, it was observed that some scouring was
evident at the inlets of three of the filters, two of which were removed from
supply in January 2019. The defects were caused by design and construction
failings, with inadequate internal procedures to check the quality of
completed work. The company had put in place a process whereby the
quality of completed work was checked and authorised by the engineering
contractor without any independent verification. Although daily invertebrate
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sampling was in place as a monitoring measure, detection of larvae did not
lead to immediate removal from supply for the filter in question.
The company has completed an internal review of these events and
instigated a comprehensive review of documents and practices associated
with the design, construction and quality assurance of engineering schemes.
The Inspectorate carried out an audit of Kempton works following these
events and has made a number of recommendations to Thames Water.
Additionally, the Inspectorate has put in place legal instruments in respect of
all of Thames Water’s large slow sand filter works and the risks associated
with the causes of these events are covered by a number of multi -site
regulation 28 Notices.
The company has entered into a Transformation Programme and is engaging
with the Inspectorate on a frequent and regular basis to provide assurance
that required improvements are being delivered in accordance with the
regulatory notices.

Coppermills Loss of Disinfection and High
Turbidity Events
Coppermills works, (TMS), is a strategic works which contributes to the
supply of over two million consumers in Greater London. Any failure to
operate an adequate process at a treatment works will cause concern and
will register a significant value in the Inspectorates Event Risk Index. On 17
February 2017 and 10 July 2017 Thames Water’s Coppermills works
encountered operational problems. On both occasions, these resulted in a
failure to meet the minimum requirements for disinfection. Whilst these
events did not result in impact or harm to any consumers, the balance of risk
and the cumulative history of a company must be considered in the public
interest. Thames Water has experienced a number of similar incidents at
other works which have led to repeated recommendations since 2014. It is
the strategy of the Inspectorate that recommendations must be acted upon
and this is tracked in the recommendations risk index. It was therefore
concerning when recommendations on training, procedures and asset
maintenance had not been acted upon to reduce current and future risks by
the company and which manifested at this works. The Chief Inspector in
response to this had no choice but to consider that it was in the public
interest to prosecute Thames Water for these offences. On 16 February 2019
the company pleaded guilty to all charges and on 10 June 2019 Thames
Water Utilities Ltd was fined £160,000 and additional costs of £79,839 were
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agreed. A victims’ surcharge of £120 was applied. The event is reported in
detail below for wider understanding of why a prosecution was necessary.
Coppermills has a maximum output of 570 megalitres per day (ML/d) of
treated water. It feeds into the London Ring main or larger trunk mains
suppling a potential population of over 2 million consumers. Approximately
750,000 consumers are supplied directly. Coppermills also provides bulk
exports of treated water to Independent Water Networks Ltd and Scottish
and Southern Energy.
In summary, the water treatment process comprises: River Thames and River
Lee waters are stored in large impounding reservoirs; which is then screened
through rapid gravity filters. These filters should, if operated correctly,
reduce turbidity to 1 NTU or below. The screened water is then dosed with
ozone before entering slow sand filters containing a layer of granular
activated carbon (GAC); and treated with sodium hypochlorite to achieve the
works’ designed disinfection target through an east and a west contact tank.
After chlorine contact, ammonia is added to form a chloramine residual
before entry into supply.
The normal operation for the primary chlorine dosing at Coppermills WTW is
automatic control based on flow into the contact tank, with flow-proportional
dosing of sodium hypochlorite to achieve a target set point (as mg/l of
chlorine). On 16 February 2017, electrical maintenance was planned to
replace a fuse board. The operation of disinfection was changed to ‘fixed
dose’ mode in order to ensure continued dosing should the flow meters lose
signal whilst the electrical works were carried out. Subsequently, after this
change was effected, the west disinfection stream ceased primary chlorine
dosing for a period of 46 minutes resulting in an estimated 8 megalitres of
undisinfected water leaving the contact tank and onwards to consumers. The
emergency disinfection failed to operate because the on-line monitor had
been intentionally rescaled, preventing its operation. The east disinfection
stream primary chlorine dosing ceased for a period of 116 minutes, with an
estimated volume of 20 megalitres of undisinfected water leaving the east
side of the contact tank.
The Inspectorate investigated this event and concluded that inadequately
disinfected water was supplied to consumers, and that the treatment plant
was not continuously operated as designed. It was later established that the
fuse board did not control the flow meters as had been believed. The
disinfection technician was unfamiliar with the new liquid chlorine dosing
systems and this was the first occasion he had been asked to operate it in
‘fixed dose’ mode.
The second event occurred on 10 July 2017. A loss of flow signal from the
outlet flow meter of one of the slow sand filters caused the works’ automatic
control system to attempt to increase flow by fully opening the outlet valve of
the filter bed. This resulted in a flow surge across the bed from 220 litres
15
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per second (19 ML/d - the normal flow rate from one slow sand filter) to 463
litres per second (40 ML/d) in an uncontrolled manner. The control room
operator noticed that the filter bed outlet valve was reading 100% open, and
the system had gone into alarm. An operator attempted to shut the filter
outlet valve using the control software, but this failed. In response to this
the outlet flow control was switched to manual operation using the filter’s
local control panel. During this time the flow across the bed was oscillating
between 19 and 40 ML/d. This out-of-control situation was confirmed by the
works’ SCADA plots of flow, filter bed level and head-loss. The works’
operators were concerned about leaving the bed out of service at a time of
high demand, and dirty water from the scoured bed was washed into the
downstream process. The result was that highly turbid water entered the two
contact tanks.
Water presented for disinfection in the contact tanks exceeded 1 NTU for 24
minutes. There was no procedure in place for responding to high turbidity
alarms and no automatic shut-down in place. Emergency chlorination was
initiated to compensate for the increase in chlorine demand, but this was not
an adequate substitute for disinfection as designed using the contact tank
with a turbidity below 1 NTU.
The Inspectorate brought three charges against Thames Water under
regulation 33(1) for these events. In the case of the first event the company
pleaded guilty to offences relating to failing to supply adequately disinfected
water (regulation 26(1)), and for failing to design and operate an adequate
treatment process from the source (regulation 26(4)). In respect of the
second event the company pleaded guilty to the offence of failure to subject
water to sufficient preliminary treatment to prepare it for disinfection before
treatment (regulation 26(4)).
As reported above with the event associated with Kempton works, the
company entered into a Transformation Programme with the Inspectorate to
provide assurance of improved assets and their management which includes
Coppermills works.

Audit Programme - Competence
The production and delivery of good clean wholesome water might be argued
to be the primary purpose of a water company. This simple objective protects
public health and must be without compromise. To enable this function as a
minimum, it is necessary to have appropriately qualified, trained and
competent staff operating water treatment works and supply networks.
However, competence does not stop here as the work carried out by
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scientists, water quality teams and drinking water safety planners supports
and underpins these standards.
During the second quarter, the Inspectorate carried out a series of site
audits and investigated the systems companies had in place for ensuring
staff working in these areas were suitably trained and competent to carry out
their roles. Investment in training secures future performance and should not
be seen as an easy efficiency but a future proofing. Analysis of the audits,
explained in detail below, clearly identifies leaders in the industry in this
area and whose strategy is paying dividends in their performance in meeting
water quality standards. Unfortunately there are also examples where
training is an “extra” task and this is disappointing. Failure to have
competent staff is considered a risk by the Inspectorate when considering
regulatory delivery such as transformation programmes.
The following observations identify a range of approaches by different
companies and whilst many were appropriate this was not always the case.

Training Schemes
Our findings identified that Anglian Water has a well-developed, resourced
and embedded a technical training and competence framework, which is
given a high priority at all levels throughout the company, and is externally
accredited. Staff are required to undergo training when they start at the
company and this is maintained throughout their careers, and managed
through personal development plans. The company reaps the benefits of a
technically competent workforce which keeps knowledge refreshed through
continuing professional development. Senior managers display interest and
knowledge about water quality matters, and sponsor their Licence to Operate
(LTO) scheme. An advanced LTO scheme is also run, sponsored by senior
managers and targeted at high fliers as part of company succession
planning. This links to professional registration, e.g. with the Institute Of
Water (IOW), and is completed by 12 – 15 people annually. The advanced
scheme covers more specialist knowledge of water, optimisation, metering
etc.; and is shared across the business.
Good progress has also been seen at Severn Trent Water after the company
was required to improve management and competency within a
transformation programme. The company have implemented a new system of
training, competence and CPD through their “Skilled by Choice” programme.
The approach to demonstrating competence is similar to that seen with
Chartership applications. The company report an expenditure in the order of
£10M to establish an academy to provide a mixture of classroom based
training, practical hands on sessions, software simulators and virtual reality
training for all staff. The academy is due to open in 2020 and the
Inspectorate welcomes such an approach.
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At Yorkshire Water the Inspectorate found little formal evidence to confirm
staff competence above site operator level. The Inspectorate recommended
a formal competence evaluation of employees (including senior and
operational managers) and, if necessary, controls to mitigate the water
quality risks until competence is achieved. The informal system to authorise
new starter competence does not give assurance that the trainer is
competent, nor that the trainee has sufficiently understood what is required
of them. The system relies heavily on the knowledge and communication
skills of the more experienced employees to train new starters as well as the
degree of challenge and honesty by both parties in one to one meetings. The
Inspectorate could not identify that staff are always appropriately competent
to maintain wholesome supplies. Recommendations were made to address
these issues. Yorkshire Water is supportive of further learning and
development for its employees and the Inspectorate welcomes their positive
response.
In 2017, United Utilities carried out a ‘Process Knowledge Review’ to assess
operator and manager competence based upon theoretical knowledge of the
workings of an operational site. The results showed that none of the
operatives in the Quarry Hill patch passed all modules. None achieved the
pass mark for disinfection. The marks achieved are disappointing and
suggest significant upskilling and retesting were required as soon as
possible to improve competency. However, United Utilities could provide no
evidence to indicate that the operatives had been upskilled to the required
standard. Furthermore, the company waited two years before retesting staff.
Recommendations were made for the company to address these deficiencies.
United Utilities have introduced a new electronic Licence to Operate scheme
for training new starters and apprentices, however, no apprentices from
Quarry Hill works are currently on this programme. A suggestion was made
that the company reviews its training approach to be consistent for new
starters.

Training Records
Accurate and up to date training records are required to support companies
in identifying development needs and can also demonstrate that there is
appropriate focus on training and competence within the organisation. Where
good records are in place it can give auditors confidence to the scheme.
The records examined were of variable quality and did not always
encompass all relevant training.
Training records at Yorkshire Water are held in paper form and are signed by
the employee, trainer and counter signed by the manager. There were
several examples where this process was not followed, with some modules
signed off by the employee where training had not taken place; others had
not been counter signed by the manager. There are clear failings in the
management of the process and highlights the difficulties in keeping track of
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training using hard copy records. The Inspectorate recommended the
company reviews its management of training records to improve accessibility
to its teams and managers and also recommended the company makes clear
what training is required for the operation of each site.
At South West Water, the training records for water quality staff did not
reference the completion of external courses and the Inspectorate
recommended the company ensures comprehensive training records are
made.
The Inspectorate welcomed that United Utilities online training database is
readily accessible to those who need to use it, however, retraining was not
timely and training was allowed to go out of date. The Inspectorate
recommended revising the retraining procedure and to prevent anyone
working where they may not have the correct and within date training to do
so. The system would benefit by centralising the training records. It was also
unclear if there was any formal authorisation for trainers as competent and
the Inspectorate recommended this to be corrected.
Learning:
Keeping training records up to date can be a challenge, but companies
that are getting this right are able to demonstrate the ongoing
competence of their staff. Where required, companies are encouraged
to improve the systems they have in place for competence record
keeping.

Site Operators
At Affinity Water competency assessment is in place for restarting treatment
works following a water quality shutdown and for chemical deliveries. The
Inspectorate noted the breakdown of key activities is limited and no formal
review periods are currently in place. Affinity Water expect that process
technicians would volunteer themselves for refresher training if they had not
worked on a particular site for a long time. This arrangement does not
provide evidence of continuing competence and presents foreseeable risks
to water quality. The Inspectorate recommended that a further breakdown of
key responsibilities, tasks, site experience and treatment processes are
integrated into the company’s training system (T4L) with adequate review
periods to demonstrate ongoing competency for the role.
Process Technician training at Affinity Water includes the requirement for a
NVQ 2 qualification. The module requirements for each NVQ are agreed at a
local level. Not all technicians have an NVQ qualification and equivalent
experience (‘time served’) can be recognised. However, it is unclear which
modules are deemed appropriate and how ‘time served’ equivalency is
actually assessed and standardised across operational areas. The company
cannot demonstrate continuing competence for site operational staff and this
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may present water quality risks. The Inspectorate recommended that central
training and competency records were sufficiently detailed to demonstrate
competence in all areas including those where equivalence through
“grandfather rights” are used.
Site Rotations for Process Controllers at United Utilities Quarry Hill works
are planned to take place annually to ensure operators are familiar with the
sites on their patch. However, of eight fully trained operators, four had
worked on two or more sites in the last three years and four had worked on a
single site only. The Inspectorate made a recommendation to ensure staff
are competent to operate all sites that they may be responsible for.
Anglian Water are introducing an audit scheme this year (2019), to assess
technician competence to carry out routine tasks, and benchmarked against
City and Guilds. The process will become an ongoing part of the manager’s
role. Technicians have the facility to escalate risks to the supply of
wholesome water as near misses using their tough book. It is likely that this
is underused at present and the company is encouraging more take up with
technicians.
Learning:
Well managed schemes such as Licence to Operate give confidence to
the Inspectorate that Site Operators have the necessary competence to
carry out their duties effectively. There is an alternative opportunity
which companies could consider to enable technical staff (including site
operators, network technicians, instrument technicians and sampling
staff) to become Registered Science Technicians. Awarded by the
Science Council through various bodies, there are no formal science
qualifications required for this level of registration. Once achieved
ongoing competency is assured as part of maintaining this professional
standard.

Site Managers and Supervisors
South East Water has developed a Competent Operator Scheme for the
Production Technician role which details and records the level of
competence required for completion of site duties. However, there was no
formal system for assessing managerial staff competence. The Production
Manager interviewed at the audit was promoted from the technician role, but
the skills and competence for managerial staff are very different, especially
during developing water quality incidents. The Inspectorate recommended
that the company extends the competency assessments to managerial roles,
thus ensuring the required levels of competence to manage operational sites
is demonstrated.
The competency requirements for Affinity Water’s Team Leaders were not
clear and the company subsequently confirmed they shall clarify what is
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expected of this role. If the job role is not clearly understood by an employee
then competence and responsibility to carry out tasks may be equally
unclear. The Inspectorate recommended the company review the employee’s
authorisation process and to conduct a competence gap analysis and
implement any necessary training plans.
Conversely Anglian Water’s operational managers attend development
centres to improve technical skills and leadership, assessed through formal
interview with an impartial senior manager. This training includes emergency
exercises and 150 technical questions. Each person has a development plan.
Help is available to complete any skills gaps.
Anglian Water’s leadership team are chartered and also have personal
development plans, supported by training supplied by Loughborough
University. The company intend to set up an industry collaboration forum for
operations, as in water quality. The Inspectorate will follow with interest
such developments.

Drinking Water Safety Planning
The Inspectorate concluded Yorkshire Water applied insufficient skills and
resources to drinking water safety planning processes and competence in
this area was not fully demonstrated. It is possible the company is not
adequately assessing its water quality risks. The Inspectorate recommended
that the company improves its focus and resources for drinking water safety
planning. The approach to drinking water safety planning appeared
disjointed with catchment risk assessments carried out separately by
catchment specialists who feed into the raw water risk reviews, but are not
part of the site DWSP review.
The drinking water safety planning approach should consider the entire
supply system to capture risks that may be overlooked if the components are
assessed separately. The Inspectorate recommended Yorkshire Water align
to the ‘source to tap’ approach.
Yorkshire Water do not have procedures in place to identify when a risk
assessment should be reviewed, for example if a potential change in risk is
indicated by sample results and therefore the risk assessments may not be
kept up to date. HAZREV and HAZOP processes which are being adopted as
good practice by other companies in the industry are not considered by
Yorkshire Water. Whilst Root Cause Analysis feeds into the DWSP review,
staff are not trained to use this technique.
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Actions arising from the risk review are recorded on the DWSP system and
the risk score is updated accordingly when actions are closed and the risk is
considered mitigated. Overdue actions are flagged by email prompts to the
action owner and their manager. Minor actions are not recorded and so are
not flagged if they become out of date. Follow up to ensure actions are
completed is passive, which may leave actions outstanding for a year or
more between reviews of treatment works. The Inspectorate recommended
an improved action tracking process is implemented including appropriate
escalation of overdue actions.
Water quality risks are assessed reactively from compliance data at South
Staffs Water and consists of assessing water quality trends from sample
data. Catchment sampling is also reactive. The Inspectorate concluded that
reactive risks assessments using only data from spot samples are
insufficient to establish if there is a significant risk of supplying water that
could pose a risk to human health. Consequently, the Inspectorate
recommended the company reviews its risk assessment practices and
ensures that they are informed by a broad range of information that is
relevant to the risks to water supply. South Staffs Water are also required to
address the reactive nature of their reviews and the Inspectorate
recommended that the company’s risk assessments remain under continuous
review to comply with regulation 27.
South Staffs Water have set up a DWSP forum to capture lessons learned
from events. It was disappointing that staff at Hampton Loade works were
unaware of a caution given relating to works throughput for Seedy Mill as a
similar failure mode could occur at this site. The Inspectorate recommended
that such learning is made an explicit requirement for all relevant company’s
sites to fully comply with regulation 27
South West Water’s DWSP system has developed to incorporate a number of
new elements, for example live updates of sample results feeding into risk
assessments and inclusion of DWI recommendations or suggestions. The
Inspectorate welcomed this improvement and the additional development of
the system which is planned, for example incorporating SCADA alarms.
At Anglian Water DWSP risks are identified through various routes including
trend analysis, operational near misses and mini audits on site. Scientists
are actively encouraged to build relationships with operational managers.
Regular risk assessments of storage points feed into the inspection
programme, risk portal, and Regulation 28 reports. Industry learning is
applied through a ‘could it happen here’ process. There is good engagement
with Industry collaborative groups. The Risk Manager is the current chair of
the industry drinking water safety planning group. The availability of ongoing
development for management staff was demonstrated. The Risk Manager is
commencing a company funded MSc.
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Affinity Water uses HAZOP analysis in the design stage of every treatment
process including capital and operational projects to “design out” risks. The
Inspectorate welcomed evidence of a recent HAZOP carried out at North
Mymms WTW.
Staff undertaking Drinking Water Safety Planning at Affinity Water are
indirectly competency assessed every quarter by the Water Quality Manager
during planned DWSP reviews, but there is no formal authorisation. The
current informal assessment process is insufficient for demonstration of
competency and the Inspectorate recommended that the training and
competency of DWS planning staff is further developed and incorporated into
its training and competency system, T4L.
United Utilities latest Drinking Water Safety Planning assessment for Quarry
Hill works concludes that the overall risk level for the site is high. The
deficiencies highlight a number of risks to wholesomeness, the Inspectorate
recommended that United Utilities confirm the timescales for delivering
remedial actions.
Learning:
It is important for companies to demonstrate that there are appropriate
time bound plans in place to address the risks identified during drinking
water safety planning reviews. This information can give greater
confidence to the Inspectorate that water companies are managing risks
appropriately. All companies should consider whether sufficient
information is being made available to the Inspectorate to demonstrate
that the identified risks are being properly managed.
As part of the Quarry Hill risk assessment it was identified that a ‘near-miss’
was reported internally, following a short-lived compromised disinfection
issue. The company rectified the root cause, however this event was
reportable under The Water Industry (Suppliers’ Information) Direction 2019.
The Inspectorate requested a retrospective event report and a review of the
reporting criteria.
Learning:
All companies are advised to review their event reporting criteria to
ensure that it is compliant with Inspectorate guidance on this matter.
The guidance was updated in July 2019 and can be found on the
Inspectorate’s website
http://www.dwi.gov.uk/stakeholders/guidance-and-codes-ofpractice/index.htm
Quarry Hill’s risk assessment showed the filtration system is not compliant
with Badenoch and Bouchier guidance, with flow rate changes higher than
recommended and no flow measurement on individual filters. The noncompliance was not reported to the Inspectorate in breach of Regulation 28.
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United Utilities were required to review their risk assessment submission
process and to mitigate the risk of high flow rate changes. The Inspectorate
welcomed United Utilities proactive approach to risk assessment, with
evidence of identifying issues and actions noted, however the identified risks
and actions were not always acted upon, or escalated appropriately for
resolution.

Water Quality and Operational Science
South Staffs Water acknowledge that the competence of the water quality
team needs to be raised and the company are interested in implementing the
Water UK water quality scientist competency framework. The Inspectorate
recommended the company develops its water quality staff to ensure they
are demonstrably competent to carry out their roles. South Staffs Water were
required to carry out a gap analysis on staff competence and to programme
further training and development as required. Interim mitigation measures to
protect public health also needed identifying. The company’s system for
identifying water quality and process training within roles has not been
followed up with competency assessment in all cases. The Inspectorate
recommended that the company develop and implement a competency record
system for water quality and process training for its staff.
South Staffs Water have not previously evaluated the levels of competence
of their staff and did not indicate when it would do so. In addition, the
required standard of competence is not clearly defined. The Inspectorate
recommended the company reviews the levels of competency of all staff
involved in securing water quality for the public, considers the risks
identified by the gaps in competency and takes appropriate actions to
mitigate these risks until competence is demonstrated.
At Anglian Water, water quality scientists are expected to be chartered or
working towards chartership with a professional body. They follow modular
structured training, for 28 weeks, focussed on preparing for standby and
including site work e.g. an investigation into a failure at a treatment works.
Competence is assessed by managers before stand by and through the
ongoing performance management system.
The Water Quality team at Affinity Water are assessed at annual
performance reviews and perhaps at monthly ‘one to ones’ but there is no
formal process for reviewing staff competency. Consumer water quality
complaints and water quality events are used to informally assess ongoing
staff competency. The Water Quality Teams have significant responsibilities
in event scenarios and the Inspectorate concluded that without due regard to
competency assessment and review, confidence in event management and
investigations could be undermined. The Inspectorate recommended the
company review the level of detail required to formally demonstrate
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competency for the Water Quality Teams. Inspectors noted that the WQ
Manager is promoting WQ staff to undertake chartership.
Learning:
Formal sign off of water quality staff as competent is an important step
in assuring safe drinking water supplies as expertise from water quality
teams often informs company’s decision making when unusual
situations arise. Professional registration for water quality scientists
and other measurable, recorded objectives to demonstrate competency
should form a cornerstone of a water quality scientist’s job role outline.

General Process Issues
The following observations are a collection of a variety of issues identified
by Inspectors in their audits. They are recounted to provide messages to the
Industry on the expectations of vigilance and competency for appropriate
regulatory and/or good practices.
The rapid gravity filters at Yorkshire Water’s Elvington works are shockdosed with chlorine to manage biofouling. Chlorine is not approved for this
purpose under the Biocidal Product Regulations and this practice should be
re-considered. The activity had not been considered as part of the drinking
water safety plan. Elvington works doses sodium hypochlorite from bulk
tanks. Approximately three tonnes of sodium hypochlorite was observed in a
tank awaiting a delivery. The Inspectorate raised concerns related to the risk
of chlorate formation and recommended the company review their stock
control philosophy and to carry out appropriate monitoring for disinfection
by-products.
Delays were observed in updating the E - Log at Elvington works, which
could lead to operational errors and increased risk to consumers. The
Inspectorate recommended that the company updates their alarm response
procedure.
Following a shutdown, Yorkshire Water manually dosed the contact tank at
Elvington works to ‘ensure that normal levels of chlorine concentration
entering the downstream distribution networks were maintained’. Manual
dosing is poor practice and presents a contamination risk when hatches over
treated water spaces are opened and chemicals dosed, unmixed into the
tank. The Inspectorate recommended that the company put in place an
adequate procedure for risk assessing planned works shutdowns. There was
a substantial list of alarms at Elvington works that could lead to important
alarms being overlooked or obscured by those that require no action. The
Inspectorate recommended that the company reduces the number of
nuisance alarms.
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Learning:
All companies are advised to keep telemetered alarms under review
such that nuisance alarms can be appropriately dealt with and timely
action taken on genuine high priority alarms.
There were two shutdowns due to loss of telemetry communications at South
West Water’s Allers works. Such occurrences increase the risk to
wholesomeness and disinfection. The Inspectorate recommended that the
company reviews telemetry resilience at the site.
Bristol Water use on-site electrolytic chlorination (OSEC) for disinfection at
Tetbury works. The chemical delivery notes do not record that the supplied
product is compliant with the required standard of BS: EN 14805:2008 Sodium chloride for on-site electro-chlorination using non-membrane
technology. There is a risk that non-compliant treatment chemicals could be
used at the works. The Inspectorate recommended that appropriate checks
are carried out at the time of delivery to demonstrate that only chemicals
that comply with the requirements of regulation 31 are used.
Instrument calibration records for the final water turbidity instrument, at
Tetbury works, showed that the 10 NTU standard used to calibrate the
instrument is above the operating range (0 to 5 NTU). There is a danger that
the instrument readings do not verify the disinfection process and the
Inspectorate recommended this flaw was rectified. Further disinfection risks
were identified associated with shutdown delay timers on chlorine and
turbidity alarms and potential ingress into the rising main from the borehole recommendations were made for the company to address these issues.
Air valve maintenance deficiencies were identified in 2018 at Wessex Water
and Anglian Water and they were found again at Bristol Water as part of this
series of audits. There is no policy for air valve inspection, any inspections
are carried out on an ad-hoc basis. This may lead to uncontrolled risks of
ingress to the water supply network. To protect public health the
Inspectorate recommended that the company introduces a suitable policy for
air valve inspection and maintenance using a risk based approach.
Learning:
All companies should take heed of guidance laid out in the Principles of
Water Supply Hygiene including paragraphs 8.1 and 8.3 and also
Technical Guidance Note 2.
The Site Specific Disinfection Policy for United Utilities’ Quarry Hill works
specifies that the maximum flow from the works should not exceed 12
Ml/day. Evidence showed that this limit was breached on 44 occasions
between January 2018 and the date of the audit peaking at over 19 Ml/day.
The Inspectorate is considering enforcement action due to the seriousness
of this issue. The Inspectorate recommended that the company immediately
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takes steps to ensure the works flow does not exceed 12 Ml/day. The
Inspectorate notes that the company are commissioning a new UV treatment
stage to address this issue in the future.
Learning:
All companies are reminded to ensure that all disinfection critical
parameters including works throughput are being met at all times and
where this is not the case to take immediate steps to mitigate the
shortcomings. Risk assessments should be updated accordingly and the
Inspectorate’s event notification procedures should be used when
necessary.
The new UV treatment at Quarry Hill was being commissioned and is being
operated without sufficient monitoring, risk assessment or staff training in
place, with inherent risks of disinfection by-product formation. The site is
unable to meet CT using conventional disinfection methods when the flow
exceeds the maximum design capacity of 12 Ml/day, The Inspectorate were
concerned that the UV treatment, which was not fully commissioned or
monitored, is being used to complete disinfection when exceeding this flow
rate and recommended that adequate monitoring and staff training were in
place before the plant is put online.
South East Water were unable to demonstrate that CT is being met at
Crampton’s Road works at all times and the Inspectorate recommended the
company revises the Site Specific Disinfection Policy (SSDP) to detail what
the minimum required dose is to achieve CT over the expected operating
conditions. The SSDP needed updating to accurately reflect the nature of the
borehole sources. The delivery pipework for the boreholes was remodelled
during a works upgrade and the raw water pipework for the offsite source
runs across the top of the contact tank. There is a washout arrangement
which may no longer be needed due to a new run to waste facility. The
washout arrangement creates a short dead leg (see photo below). The
Inspectorate recommended this washout pipework is removed.
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Figure 5: Potential dead leg on top of the contact tank at South East Waters
Cramptons Rd works

It appears two old dosing lines were protruding out of the contact tank roof,
but the purpose of these tubes and whether they pose a pathway into the
contact tank could not be confirmed on the day of the audit. A
recommendation was made to investigate and remove any potential water
quality risk.
Learning:
Such obvious potential risk should be identified by companies as a part
of site walkovers, audits and drinking water safety planning risk
assessments and the failure to do so points to deficiencies in the
company’s processes and undermines the Inspectorate’s confidence in
competence.
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Figure 6: South East Water were unable to explain the purpose of these
tubes on top of the contact tank

Dead fish observed on the filters at South Staffs Water’s Hampton Loade
works represent a water quality risk. The Inspectorate recommended that the
company urgently employs measures to mitigate this risk. The company have
failed to learn lessons from a previous incident at their Seedy Mill works,
where fish were carried into final waters following a failure of a filter lateral.

Figure 7: Fish on the rapid gravity filters at South Staffs Water's Hampton
Loade works
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Affinity Water are unable to discontinue the return of supernatant wash-water
to the head of Egham works during water quality events posing an increased
risk to wholesomeness. Consequently, the Inspectorate recommended the
company establish a suitable process for diverting or discontinuing
supernatant flow to the head of the works, should there be a risk of
Cryptosporidium breakthrough. Egham has 20 ‘V’-shaped clarifiers monitored
by a single combined turbidimeter. The audit team concluded such practice
is not optimal for particulate control and recommended the company
considers additional turbidity monitors to validate and optimise the process.
Poorly maintained head loss monitors on filters for high risk Cryptosporidium
sites, such as Egham works represent a foreseeable risk to water quality.
The Inspectorate recommended the company review its policy for head loss
monitoring and management.
The audit team concluded that defect reporting may not be sufficient to
manage water quality risks and recommended Affinity Water reviews the
practice of defect reporting in lieu of risk assessments and how water quality
‘near misses’ are captured, reviewed and disseminated to staff throughout
the company. The Inspectorate also recommended that the company review
their internal site audit procedures and investigations with consideration to
defect resolution.

Legal Instruments
The second quarter of 2019 focused on serving the remaining AMP7 Notices,
as well as other items of enforcement.

New Legal Instruments Issued
The Inspectorate served 41 new legal instruments:
Notice under Regulation 28(4) of the Regulations – 5 ANH, 6 DWR, 4 HDC, 1
SEW, 1 SRN, 5 SST, 1 SVT, 6 SWT, 1 TMS, 6 UUT, 4 YKS.
Notice under Regulation 27(4) of the Regulations – 1 AFW.
Other than the exceptions detailed below, all of these were AMP7 notices
resulting from the PR19 process.
Over the last 2 years, Severn Trent Water have had 14 earthy/musty taste or
odour exceedances within the Willenhall Water Quality Supply Zone, which is
a 100% supply from Hampton Loade Water Treatment Works (WTW) (owned
and operated by South Staffordshire Water), and 3 earthy/musty taste or
odour exceedances in Bilston Water Quality Supply Zone which is a blend of
Hampton Loade WTW and Severn Trent groundwater supplies. As a
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consequence of the risk associated with Taste and Odour, the Inspectorate
issued Regulation 28(4) notices to both companies.
A notice served on Southern Water was for improvements to Hardham
treatment works following a previous audit of the site by the Inspectorate. A
new disinfection notice was issued to United Utilities, forming part of the
company transformation programme. This notice covers the sites that were
not able to be completed as part of the previous disinfection improvements
notice. A new notice was also served on United Utilities for run to waste
improvements at Huntingdon treatment works. The four notices issued to
Hafren Dyfrdwy were the conclusion of work to realign former Dee Valley
Water legal instruments with the new company. The six discolouration
notices issued to Dwr Cymru represent a revision of the discolouration
programme that the company have been working on. These six notices are
for the zones which require further work in order to improve consumer
acceptability.
The regulation 27(4) notice issued to Affinity Water followed the Iver and
Egham Cryptosporidium event and required the company to review their risk
assessments at the two sites.

Closures
The Inspectorate received 15 closure reports in the second quarter of 2019
(2 ANH, 4 DVW, 1 DWR, 4 PRT, 2 SRN, 1 TMS and 1 WSX).

Change Applications
Nine applications to change legal instruments were received by the
Inspectorate (1 ANH, 1 ESK, 1 IWN, 1 NNE, 2 SRN, 1 SVT, 1 TMS, 1 UUT).
The bulk of these were change requests for metaldehyde undertakings on
bulk supplies.

Milestones
Companies submitted 125 milestone reports (independent of closure reports,
change applications and annual progress reports) to the Inspectorate during
the second quarter of 2019 (1 ANH, 1 CAM, 16 DVW, 2 DWR, 2 ESK, 3 PRT,
1 SEW, 33 SRN, 1 SST, 1 SVT, 9 TMS, 53 UUT, 2 WSX).
The bulk of the high number of reports submitted by Southern Water
represent the reporting on the HAZREV notices, which is progressing on
schedule. The others are associated with other transformation programmes
of work which the company are working through.
The high number submitted by United Utilities are associated with the
discolouration schemes that the company are currently working on.

Radioactivity waivers
During the second quarter of 2019, the Inspectorate received a single
application (HDC) to cease regulatory monitoring for radioactivity parameters
under regulation 6.
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Regulation 15 Applications
Three applications under regulation 15, to use new sources, were received
(1 ESK, 1 SRN, 1 SST).

DWI Research
DWI research reports are made available on our website and company day to
day contacts are notified when they are published. These routes of
dissemination will continue. In addition we also periodically published a
Research Newsletter summarising recent research which was sent to any
interested individuals or organisations. For greater access to our research
activity summary reports of recent research will be published in the CIR
along with information on our other activities. Accordingly a summary of any
research completed this quarter is listed below and consequently the
Research Newsletter will no longer be published.

Understanding the Use of Flow Cytometry for
Monitoring of Drinking Water
In April, DWI published an R&D Project: Understanding the Use of Flow
Cytometry for Monitoring of Drinking Water. The research was
commissioned by DWI in April 2018 and awarded to Cranfield University
through competitive tendering. It comprises two elements:(1) a literature search to provide context and direction on how to extract
practical value from flow cytometry data from a regulatory and a public
health perspective.
(2) a survey of water companies in England and Wales, to establish the
extent and application of flow cytometry.
The report explores the advantages and limitations of flow cytometry
compared with new and traditional methods of monitoring bacteria, discusses
whether there is a role for flow cytometry as a regulatory monitoring tool,
and its potential for identifying specific pathogens. The next steps identified
are to improve standardisation and interpretation of data.
Flow cytometry (FCM) is used fairly widely within the water industry for
operational/ investigational purposes, as a more sensitive measure of asset
performance and to spot declines in water quality. There was a 95%
response rate to the survey of water companies across England and Wales.
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Eight companies currently use FCM, and about half of the non-users
intended to undertake FCM for monitoring drinking water in the future. The
remaining non-users were smaller companies to whom the cost of
implementation was a factor together with uncertainty of the benefits.
There is no good correlation between FCM results and heterotrophic plate
counts, or risk to public health. At present there are no robust FCM methods
for pathogens or E. coli, although this may be possible in the future. Any
possible future standard for FCM would have to be site specific or more
descriptive, and absolute numbers are less important than relative change
(eg through a treatment process).
Data interpretation and standardisation is the next big challenge for
successful future use of FCM for the water industry. First guidelines for
standardisation of data analysis and interpretation, through accreditation and
training, are proposed.
As an ‘industry-led’ activity, FCM is an example of industry cooperation to
attempt to solve the challenge of spot microbiological compliance events at
generally well run and optimised water treatment and supply assets. The
use of online FCM is identified as a key strategy to reduce the risk of public
health concerns through optimised treatment and better asset understanding
to produce a stable bacterial population in water to reduce the risk of
pathogen penetration of water treatment barriers and risk of regrowth within
networks.

DWI News (Reminders and One liners)
Information Direction
The Information Direction was changed in June 2019 to facilitate
implementation of the monitoring variation process, simplify some tables and
add additional functionality where needed. Please refer to
http://www.dwi.gov.uk/stakeholders/information-letters/2019/03-2019.pdf

A summary of the changes to data submissions:
Tables required annually (those tables providing information about raw and
treated drinking water sites, including mapping ‘GIS’ files).
Annual tables are now required by 1 January, to ensure that new, and
updated Sites, are included in the database for the reporting of drinking water
Events. The requirement facilitates the reporting of events via the on-line
portal. In addition, it allows linked sites to contribute to the calculation of
performance indices.
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The removal of the use of incidental characters (i.e. “ @ [ ] or including
measurements) in Site names will improve data extraction issues. A table
that recorded the relationship with Patient Care Trusts has also been
removed from requirements.
With the onset of monitoring variation legal instruments, the Inspectorate
has introduced two new tables to accurately calculate the number of tests
submitted by companies:
The Supply Point Monitoring table – will identify which water supply zones
have regulatory substances tested upstream at a proxy tap (a supply point);
and
The Pesticide Monitoring table – will identify which water supply zones have
pesticides tested upstream at virtual consumer’s taps. In addition, the table
lists the number of individual pesticides sampled at a site (pesticides are the
only parameter that are tested based on risk, as opposed to being listed in
Schedules of the Regulations).
Another new table, the Site Change table, records a simple site name and
reference changes, year on year.
Table required monthly (the Data Table) - Now required on the 7th of the
month (was the 21st prior to the previous update), reflecting the streamlining
of both water company and the Inspectorate’s data systems. For zonal
samples, the requirement for national grid references became mandatory,
and a field to demonstrate any deviation from the standard frequency was
included.
The amended Information Direction also included a new table to request
additional parameter codes for data reporting, thus standardising requests
(including CAS Registry codes and units of measurement) and clarify
alternative and trade names for substances.
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