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Foreword
I am pleased to publish my report on Dr inking water in W ales for 2018. The
report is the 29 t h publishe d by the Inspect orate and it cover s both private
and public water supplies.
Drinking water 2018 provides a record of the work of the Inspectorate in
checking that water companies and local authorit ies have taken the
appropr iate action to maintain conf iden ce in dr inking water qualit y and to
saf eguard public health.
In 2018, the f igure for public water supply compliance with the EU Dr inking
W ater Directive in W ales was 99.95%. This f igure is certainly good news
and would indicate t hat the drinking water sup ply is excellent. It remains
largely unchanged since 2004 but repr esents the high standards f or
compliance in W ales recorded since 1990.
In 2016, the Inspect orate introduced a new measur e called t he Compliance
Risk Index ( CRI), designed to allocat e a nume rical value to risk. Unlike
Mean Zonal Compliance ( MZC), it assigns a value to the signif icance of
the f ailing parameter , the proportion of consumers potent ially aff ected and
the qualit y of the company’s response. CRI is a measure designed to
illustrate the risk arising f rom treated water compliance f ailur es, and it
aligns with the current risk -based approach to regulat ion of water supplies
used by the Dr inking W ater Inspectorate. The measure has been
introduced as a com mon perf ormance commitment f or the Pe r iodic Review
2019 by the Financial Regulator (OFW AT), who are responsible f or setting
any f inancial measures through agreement with companies. The
introduction of CRI recognises that the level of water qualit y in W ales
remains one of the best in the wor ld and new, innovative met hodolog y was
required to f ocus on the f ew areas which matter to the water industr y and
consumers alike.
In 2018, f or companies wholly or mainly in W ales, the CRI in 2018 was
4.15. This is a small increase on 2017 , which was 2. 63. Th is r ef lects the
continuing and repeated iron and manganese f ailur es compounded by a
colif orm f ailure in June at Sluvad W orks, (Dŵr Cymru W elsh W ater) and a
bromate f ailure in May in Newt on zone, (Dee Valley W ater). My report
highlights that consumers in W a les contact water companies about
discoloured water almost three times more f requently than consumers, on
average, in England and that there has been little progress in reducing
numbers of contacts in recent years.
In 2017, a new dr inking water qualit y me asure called the Event Risk Index,
(ERI), was introduced to illustrate the risk arising f rom drinking water
qualit y events which also aligns with the current risk -based approach to
regulation of water supplies used by the DW I. Like CRI, it assigns a value
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to the signif icance and durat ion of the event, the number of consumers
potent ially aff ected and the qualit y of the company’s response. Sim ilar to
CRI, the Financial Regulator (OFW AT) has made this measur e available as
an asset health perf ormance commitment f or PR19, should companies wish
to be measured by it . The ERI f or W ales in 2018 was 32, an improvement
on the 55 recorded in 2017. Contr ibut ing to this f igure was the interruption
of supply and discoloured water in Merthyr Tydf il in Feb 2018 due to
f reezing of temporary pumps and prolong ed supply interruptions in
Blaenau Ff estiniog, Mid Cer edigion, St. Davids and Llanddona in Anglesey
due to inclement weather in March 2018. Both these events are highlighted
in m y report f or wider learning. There wer e no pr osecut ions or Cautions of
companies in W ales.

6

Summary of the Chief Inspector’s report for drinking water in Wales

Drinking water 2018
Summary of the Chief Inspector’s report for Wales
Drinking water 201 8 is the annual publication of the Chief Inspector of
Drinking W ater f or England and W ales. It is the 2 9 t h report of the work of
the Inspector ate and presents the summary inf ormation about drinking
water qualit y f or the calendar year of 201 8. It is published as a series of
f our quarterly report s which cover public water supplies and one report
which covers pr ivate water supp lies. This report is a summar y of public
water supplies f or Wales.
Set out in this report are the key f acts about the qualit y of the public water
supplies in W ales, which is ser ved by f our water companies deliver ing
supplies to over three million consumers. The area ser ved by each water
company is shown in Figure 2.
During 2018, Severn Trent W ater and Dee Valley W ater reorganised their
arrangements along the border bet ween England and W ales. A new ser vice
provider f ormed named Haf ren Dyf rdwy and covers consumers in W ales
previously ser ved by Dee Valley W ater and Severn Trent W ater. Severn
Trent W ater now covers previous Dee Valley W ater consumers in England.
Table 1: Key fact s about public and private w ater suppl y arrangements
in Wales
Public supplies
Population supplied
Water supplied (l/day)
Abstraction points
Treatment works
Service reservoirs
Water supply zones
Length of mains pipe (km)

Water composition
Surface sources
Groundwater sources
Mixed sources

Private supplies

3,196,703
840 million
84
67
418
94
27,742

Population supplied
Water supplied (l/day)
Approximate number of
private water supplies*
Total number of local
authorities
Number of local authorities
with private supplies
Water composition
Surface influenced supplies
Groundwater sources
Mains water
Unknown

95.1%
4%
0.9%

7

77,000
29 million
14,846
22
22

36%
28%
28%
9%
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Figure 2: Companies suppl yi ng in Engl and and Wales
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Drinking water quality testing
Throughout 2018, water companies sampled drinking water across W ales
to ver if y compliance with the drinking wat er regulations. Almost half of the
tests were carr ied out on samples drawn from consumers’ taps selected at
random. For monitoring purposes, company water supply areas are divided
into zones. Sampling in zones at consum ers’ ta ps is r isk -based with the
number of tests being higher in zones wit h a large population (maximum
100,000). Other sample locations are wat er treatment works and treated
water (ser vice) reservoirs. Collectively, t he water companies carried out a
total of 275,060 test s during 201 8 and only 56 of these tests f ailed to meet
one or more of the standards set down in the r egulat ions or exceeded a
screening value.
Table 3: Number of tests carried out by companies in Wales
Pl a ce of s a mpl ing
Comp an y

W at e r
t r eat me nt
w ork s

A lb i o n Ec o
De e V a l le y
W ater *
D ŵr C ym r u
W els h
W ater
Haf re n
D yf r d w y*
S e ver n
T rent
W ater *
S S E W at er
W al e s
ov er a ll

Con sum e rs ’

S erv ic e
re s e rv oi rs

tap s
(z one s)

Numb e r of

T arg et

tes ts p e r
com pa n y

numb e r of
tes ts

24 8

24 8

9, 6 08

9, 7 22

0
( 0)
3, 0 55
( 4)

0
( 0)
3, 3 75
( 28 )

24 8
( 1)
3, 1 78
( 10 )

61 , 09 5
( 62 )

79 , 35 2
( 31 6)

90 , 67 0
( 78 )

23 1 ,1 1 7

23 1 ,6 9 3

3, 0 42
( 7)

10 , 60 4
( 87 )

4, 1 50
( 14 )

17 , 79 6

17 , 81 4

4, 6 55
( 3)

8, 2 24
( 57 )

3, 2 08
( 10 )

16 , 08 7

16 , 20 9

0
( 0)
71 , 84 7
( 76 )

0
( 0)
10 1 ,5 5 5
( 48 8)

20 4
( 1)
10 1 ,6 5 8
( 11 4)

20 4

20 4

27 5 ,0 6 0

27 5 ,8 9 0

*DVW January-June 2018, HDC July-December 2018 – SVT sites transferred to HDC JulyDecember 2018. Some sites are double counted.
N u m b e r s i n b r a c k e t s r e f l e c t t h e n u m b e r o f wo r k s , r e s e r v o i r s o r z o n e s o p e r a t e d b y t h a t c o m p a n y
in W ales in 2018. Some companies are permitted to carry out some tests on samples taken from
supply points rather than from consumers’ taps.
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Compliance with standards
Compliance Risk Index
In 2016, the Inspect orate introduced the Compliance Risk Index ( CRI), a
new water qualit y measure. This measur e was introduced to replace the
current Mean Zonal Compliance ( MZC) Index f or a number of reasons.
Amendments to the regulations , which transpose the requirem ents of the
Drinking W ater Directive , perm it companies to move away f rom the current
monitor ing programme (based on sample numbers) to a risk - based
monitor ing methodology meaning that companies will be able to request
adjustments to t he sampling programme based on risk assessment. Over
the next f ew years, as companies use risk -based monitor ing to introduce
or remove parameter s f rom their schedule , this will f avour a r educt ion of
samples which are more likely not to f ail, weighting the contr ibution to the
MZC index of those that do f ail. This ver y simple select ive change reduces
the abilit y to make direct histor ical comparisons with conf idence at such a
high level of compliance .
The Compliance Risk Index is a measur e designed to illustra t e the risk
arising f rom treated water compliance f ailures and it aligns with the current
risk -based approach to regulation of wat er supplies used by the Drinking
W ater Inspectorate (DW I). Unlike MZC, it assigns a value to the
signif icance of the f ailing p aramet er, the proport ion of consumers
potent ially aff ected and an assessment of the company response. The
measure provides visibilit y of perf ormance of the industr y as a whole, the
companies and their elements of their supply systems .
In 2018, the CRI f or companies wholly or mainly in W ales was 4.14. This is
a decline in perf ormance f rom the f igures of 2.63 in 2017.
For the industr y as a whole, CRI was 3. 87, which was a decline in
perf ormance f rom 3.56 in 2017. The decline shows the f irst indication of
the index levelling out. The previous levelling out of the MZC index
ref lected the f act that the numbers of f ailures wer e ver y similar year on
year; however, the over all CRI f igure is comprised of f igures representing
perf ormance at dif f erent parts of the wat er supply chain ( treat ment works,
supply points, ser vice reser voirs and zones).
CRI perm its the unpacking of the key contributors to each element within
the score to underst and where the r isks are arising and these can be seen
in the f ollowing pie chart.
W ales continues to be challenged by repeated iron and manganese
f ailures in zones. This risk sits largely within net works and this should set
out f uture national st rategy.
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Figure 4: CRI Profil e for the industry in Wales
F i g u r e s i n c l u d e a l l f a i l u r e s o f E U , N a t i o n a l S t a n d a r d s a n d I n d i c a t o r p a r a me t e r s t a k e n a t
t r e a t me n t w o r k s , s e r v i c e r e s e r v o i r s a n d t a p s a n d u s e d f o r t h e C R I c a l c u l a t i o n .

Across the industr y as a whole i n 2018, there wer e 1,185 f ailures
(including 56 in W ales) of EU, National Standards and indicators taken at
treatment works, service reser voirs and taps , all contributing to the
national CRI score . I n W ales, the largest contributor is iron and f or that
parameter, Dŵr Cym ru W elsh W ater had f ive f ailures in the top ten
contributing over 20% of the industry CRI f or this parameter. There are 38
zones in W ales subj ect to undertakings t o reduce iron and m anganese wit h
the majorit y set f or complet ion by 2027.
For the industr y as a whole, t he single lar gest contribut ion to CRI remains
detections of c olif orms at treatment works and ser vice reser voirs,
ref lecting widespr ead risk to consumers where there are large populat ions
supplied by treatment works.
In W ales, the largest part of the index ar ises f rom f ailures in zones (see
Figure 5).
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Figure 5: Company CRI and Industry CRI 2018.
(DVW and HDC are half year figures for the first and second half of 2018 respectively)

Further inf ormation of the specif ic f ailur es can be f ound in t he Lear ning
from compliance failures sect ion below.
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Learning from compliance failures
The key water qualit y results f or W ales are presented in the following
tables showing the results f or microbiological parameters (Table 6) and
chemical and physical par ameters (Table 7).

Microbiological parameters
Table 6: Microbi ological tests
The number of test s performed and the number of tests not meeting
the standard

P ar am et e r

Cu rr ent
st a nd ar d

T otal
numb e r
of t est s

Numb e r of
tes ts not
me eti ng
the
sta nd ar d

Ad di tio na l
info rm at ion

W ate r l e av ing w at e r t re at me nt w or k s
E.c o l i

0/ 1 00m l

11 , 89 4

0

Co l if orm b ac t er i a

0/ 1 00m l

11 , 89 4

2

77 5

0

11 , 89 3

0

20 , 69 4

0

Cl os tri d i um
0/ 1 00m l
per fr i ng e ns
T urb id i t y 1
1NT U
W ate r l e av ing s e rv i c e r es e rv oi r s
E.c o l i
0/ 1 00m l

DW R (2)

DW R (3), HD C ( 3) ,
S VT (2)

Co l if orm b ac t er i a

0/ 1 00m l i n
95 % of t es ts
at e ac h
r es e r vo ir

T he f o l l o wi ng
res e r vo irs in t h e
reg i o n d id no t
m eet th e 9 5%
c om pl i anc e r u l e:
20 , 69 4

8

W ate r s a mpl ed a t co nsu me r s’ ta ps
E.c o l i
0/ 1 00m l
8, 1 82

0

E nt er oc oc c i

0

1 Tu r b i d i t y

0/ 1 00m l

65 1

DW R D yf f r yn
Ar du d w y S R ( ou t
of s er v ic e) , HD C
He l dr e Hi l l ,
L la nr ha e dr Cef n
Coc h a nd H i g her
W ilf ord - as s ets
J u l y to D ec em ber
on l y.

is a critical control parameter for water treatment and disinfection.
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A summar y of the results of testing f or all parameters and tables that
contribute to the dr inking wa ter qualit y perf ormance indices f or each
company can be f ound on the DW I website (http://www.dwi.g ov. uk).
All compliance f ailur es are signif icant and are required to be investigated
by the company and the company’s f indings are in turn assessed by the
Inspectorat e. All f ailures contr ibute to the Compliance Risk Index and the
signif icance, impact and act ions taken by the company or req uired by the
Inspectorat e inf luence the score f or each f ailure and guide the
Inspectorat e in ident if ying those requir ing clos er exam inat ion.

E.coli at Works and service reservoirs
There were no E.coli f ailures in W ales in 2018 , however D ŵr Cymru W elsh
W ater reported detection of colif orms at Sluvad works in June and Bolt on
Hill works in August. Both f ailur es wer e deemed to be u nlikely to recur
af ter work by the company. At both sites, ingress was identif ied and
repairs scheduled.
Coliforms at servi ce reservoirs
Additionally there were eight detect ions of colif orms at service reser voirs
(DW R 3, HDC 3, SVT 2) . Four f ailur es were a t sites already covered by a
legal instrument (Heldre Hill and Llanrhaedr Cef n Coch , both HDC,
Pennant and Cabin, both SVT). Two f urther detections were deemed
unlikely to recur as one was ser vice reservoir was abandoned (Dyff ryn
Ardudwy DW R) and the other (Higher W ilford, HDC) was taken out of
ser vice unt il inspect ion and any remediat ion could be carried out. For the
remaining t wo f ailures at Nef yn and Hillside (both DW R) a satisf actory
investigation had been carried out but no cause f or the f ailures was
identif ied.
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Chemical and physical parameters
Table 7 sets out the results f or those chemical and physical parameters
where there has been a f ailure to meet a European or national standard
(mandator y qualit y standard) and any other parameter of inter est.
Table 7: Chemical and physical parameters
The number of test s performed and the number of tests not meeting
the standard

Parameter

Current
standard or
specified
concentration1

Total
number
of tests

Number of
tests not
meeting
the
standard

2,980

0

2,979

11

DVW (1), DWR (10)

2,975

3

DWR (3)
DWR (1)

Additional information

Aesthetic parameters
– colour
– odour
– taste

20mg/l Pt/Co
scale
No abnormal
change

Aluminium

200μg/l

2,962

1

Fluoride

1.5mg/l

673

0

Iron

200μg/l

2,963

15

DWR (14), HDC (1)

Lead

10μg/l

693

2

DWR (2)

Manganese

50μg/l

2,962

5

DVW (1), DWR (3),
HDC (1)

Nitrate

50mg/l

2,620

0

Nitrite

0.5mg/l

2,621

0

Pesticides – total

0.5μg/l

827

0

Pesticide – individual2

0.1μg/l

6,134

0

Gross alpha3

0.1Bq/l

108

0

Gross beta3

1.0Bq/l

108

0

0.1mSv/year

0

0

Tritium

100Bq/l

11

0

Radon

100Bq/l

51

0

Radioactivity

Total indicative dose

Notes:
1For comparison, 1mg/l is one part in a million, 1μg/l is one part in a thousand million.
2A further 3,070 tests were done for aldrin, dieldrin, heptachlor, heptachlor epoxide, all of which met the
relevant standard of 0.03µg/l.
3These are screening values to trigger action. The standard is ‘Total Indicative Dose’.
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The main chem ical contributors to the CRI index in W ales wer e iron,
manganese, bromate and odour. A single alum inium f ailur e also occurred .
Two lead f ailures were reported but due t o the circumstances of the f ailure
these did not c ontribute to the index . The reason f or this is that lead
f ailures are attribut ed to a ver y small proportion of the population , of ten
the population of a single household , however the circumstances of these
f ailures are reported due to the importance of thi s parameter f or public
health.

Iron
There were 15 f ailur es recorded in 2018, 14 of which were in zones
supplied by Dŵr Cymru W elsh W ater and one in a zone supplied by Haf ren
Dyf rdwy.
Two zones, Swansea/ Morrist on zone and Holywell/ Mold zone had t wo
f ailures during the year. The Swansea/ Morriston zone is covered by a legal
instrument f or discolouration and this work is ident if ying and prior itising
zones f or f urther wor k to remediate issues. The Holywell/ Mold zone has a
histor y of iron detect ions and has und ergone invest igation to identif y any
f urther action requir ed to ensur e compliance with the iron standard. W hile
the Inspector ate was satisf ied that D ŵr Cymru W elsh W ater had taken
appropr iate st eps to rectif y the causes of the iron f ailure in this zone in
May, a f urther f ailur e in June meant that enf orcement action will be
considered should there be f urther breaches of the standard due to the
f requency of samples f ailing f or this parameter. Failures in Bolton Hill and
North Anglesey zones in July and Novem ber were also cover ed by a legal
instrument. W ork in Bolt on Hill zone is compete. In North Anglesey zone,
work is due to complete by March 2020.
None of the remaining f ailures result ed in recommendat ions f rom DW I as
they were either unlikely to recur or a sat isf actory investigation did not
identif y a cause. W here recommendations were made, they were to carr y
out f urther invest igation to identif y the ca use in the Lleyn zone and to
provide inf ormation t o the Inspect orate on action to prevent unauthor ised
use, suggested by an atypical drawdown, in the Llanelli zone.

Manganese
Five manganese f ailures wer e reported in W ales in 2018 ( DVW 1, DW R 3,
HDC 1)
Two of the f ailures were in zones covered by improvem ent Not ices,
whereby the companies are putting in place measures to reduce the
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likelihood of manganese f ailur es by improving treatment f acilit ies and
removing long standing deposits of manganese f rom the di str ibution
net work (Rhos zone DVW , Legacy zone HDC)
Two f ailures in Dŵr Cymru W elsh W ater’s region occurred in the
Abergavenny/ Cwmt iller y zone. Further scrutiny is likely should f urther
f ailures occur in these areas. In most instances, companies t ook
appropr iate action to remove mains deposits by f lushing.

Bromate
Failur es of the bromate standar d are quit e unusual, however one occurred
in the Newt on zone ( DVW ) in May. The company investigated the
circumstances but were unable to conf ir m the cause, howev er suff icient
evidence was provided that the result was anomalous and there were no
f urther detections in 2018.

Odour and Taste
There were eleven detections of odours ( DW R 10, DVW 1) and three of
taste (DW R 3). Just one of the taste detections was coincid ent with a
report of odour; in Preseli zone in July.
The most likely cause of six of the odour detections was a f ittings issue in
the propert y concer ned and residents received advice on how to rectif y the
problems f ound. In one instance, an odour reported as ‘f uel’ was most
likely caused by a paintbr ush in solvent next to the sink. In two zones,
Caerphilly and Maer dy/ Porth, earthy/musty odours were most likely to have
arisen f rom low levels of geosmin or methylisoborneol ( MI B) ar ising f rom
algae in the raw wat er. In the Caerphilly zone GAC treatment in place
should mean that this does not recur and in the Maerdy/ Porth zone the raw
water abstraction point was added to sampling f or geosmin and MIB.
In the Strata Florida zone, a must y odour reported in July wa s attributed,
by the company, to stagnant water in pipework to an uninhabited propert y
on a shar ed supply back -f eeding int o the pipework to other properties. The
uninhabited propert y now has residents so the problem should not recur.
Two taste detect ions in Abergavenny/ Cwmtiller y in August and Dolgellau in
September were attr ibuted to backf low of stale water in the pipework to a
non-f unctioning tap in the f irst instance and a lack of check valves
bet ween washing machines and toilets in the second. In both cases,
residents were provided with advice to pr event a recurrence.
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In 2018, the Inspect orate invest igated the appar ent discrepancy bet ween
the numbers of taste f ailures and odour failures reported by companies to
ensure that the monitoring carried out was appropr iate and the number of
f ailures were not being under reported. Several companies were identif ied
where this discr epancy had occurred. W hile f or some companies, the
reason f or rejecting the sample f or taste analysis was based upon r isk to
health, with others t his was less clear cut. Some companies had
appropr iate procedur es to warn consumer s where there was a risk to
health (e.g. DW R), others were more reliant on the laborator y staff to
decide f or themselves whether there was a risk to healt h and t hi s was not
necessarily f ollowed up with advice to consumers. If companies consider
there may be a r isk to the health of their own staff or contractors carrying
out taste testing, it is incum bent upon them that they take appropriate
steps to protect consumer s. The Inspectorate should be not ified
appropr iately of any event that ar ises as per the requirements of the Water
Industry (Suppliers Information) Dir ection.

Al uminium
A single f ailur e of the alum inium standar d was reported in the Preseli zone
(DW R) in Apr il 2018. It was thought that a power interruption aff ecting
pumps caused changes in velocit y in the mains and disturbed mains
deposits. The net wor k was f lushed and the Drinking W ater Safety Plan
amended to capture this previously unidentif ied risk.

Lead
There were t wo detections of lead at a level just above the st andard of
10µg/l reported in W ales in 2018. These were in the Pont ypr idd zone in
Januar y (12µg/l) and Conwy zone in August (11 µg/l). In the Ponypr idd
zone, no lead pipework or solder wer e f ound in the propert y or in pipework
to the propert y, however a brass st op tap was locat ed and replaced with a
lead f ree alternat ive. In the Conwy zone the consumer’s ser vice pipe was
f ound to be lead and they were advised t o replace it and in the meantime
were provided with advice on f lushing the tap.
Considering the potential f or the standard to be reduced to 5 µg/l on the
revision of the Drinking W ater Direct ive, the number of samples greater
than 5µg/l in 2018 were seven in W ales. The widespread presence of l ead
in some ar eas of pre -1970s housing stock can constitute mor e that 65% of
the supply pipes. The small number of detection s of lead through
compliance sampling does not ref lect the risk to health which is
suppressed by companies cont inuing to dose phosph ate as a mitigation.
This mitigation cannot be a long -term solution; companies should consider
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minim ising lead using removal strategies, ident if ying high risk premises
such as public buildings where young and old may access water as a
prior it y. Companies s hould plan a longer -term strategy f or the eventual
elimination of lead in order to reduce f uture risks where f or instance a
change of supply condit ions may render current mitigat ions ineff ective.
Examples might include a loss of dosing through chemical sup ply
dif f iculties or a change of water t ype removing the phosphate coating. If in
f uture the sector wishes to promote a str ategy of chemical -f ree supply or
move water resource to meet changing demand, not resolving this
challenge now will seek to exacerbate f uture risk.
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Consumer contacts
The most f requent reason consumers contact their water com pany
reporting an issue of water qualit y remains discoloured water ( brown, black
or orange). These account f or 63% of contacts across the Industry. This
may ar ise f r om the disturbance of debr is in the distr ibut ion m ains, or f rom
inadequate treatment of raw waters. Unsurprisingly, these tend to occur
more commonly in ar eas of the countr y f ed by upland surf ace waters.
In 2018, consumer contacts about the appearance of d rinking water were
almost three t imes as f requent in W ales than in England.
Figure 8: Contacts per 10,000 populati on for appearance concerns (all
categori es)

Unf ortunately, progress in reducing levels of these contacts has not shown
any consist ent improvem ent since 2014 ( see Figure 9).
Figure 9: 2008 – 2018 Appearance cont acts /10,000 pop’n – Wales
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Figure 10 illustrates that while Haf ren Dyf rdwy (now operat ing zones
f ormerly under contr ol of Dee Valley W ater) has shown improvem ents
since 2013, D ŵr Cymru W elsh W ater has demonstrated little progress in
reducing number of contact.
Figure 10: 2009 – 2018 Black/brow n/orange contacts/10,000 pop’ n –
Wales

In 2015, the Inspect orate undertook a review of discolour ation contacts in
areas which the 2014 Chief Inspector’s report had identif ied as having
areas of persistent discolouration (def ined as having a level of consumer
contacts that were above the industr y level f or the three preceding years).
The review assessed the supplying company perf ormance an d, where
appropr iate, pr oposed programmes of work f or AMP6 to reduce the
discolourat ion r isks in areas which sh owed persistent discolouration.
Dŵ r Cymru Welsh Water
This company was identif ied as having ar eas of persistent discolourat ion
in the 2015 review.
In 2016, the Inspect orate issued zonal Notices to m itigate discolourat ion
with a prior it ised pr ogramme of network maintenance. The Notices were
phased over both AMP6 and AMP7 and a requirement of the Notice s is f or
the company to complete a detailed Distr ibut ion Zone Study ( DSZ).
The DSZ includes a review of the root cause of the discolouration contacts
within the zone and a plan to improve di scolourat ion perf ormance such as
the completion of mains f lus hing, net work reconf iguration or m ains
replacements. Following each DSZ the company will complet e a Care Plan
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which is specif ic to the zone and includes longer -term measures to reduce
the discolourat ion risk. The Inspectorate welcomes this approach as it
gives a detailed understanding of root causes of discolouration on a zone by- zone basis and the most appropr iate mitigation methods can be
identif ied and implemented.
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Events
In 2017, the Inspect orate introduced the Event Risk Index (ERI), a new
water qualit y measure. This was introduced to produce a meaningf ul
measure to quant if y risk to the consum ing public when there is an incident.
The Event Risk Index is a measure designed to illustrate the risk arising
f rom treated water incidents and it aligns with the current risk -based
approach to regulation of water supplies used by the Dr inking W ater
Inspectorat e (DW I). Like CRI, it assigns a valu e to the signif icance of the
event, the proportion of consumers potent ially aff ected and an assessment
of the company response.
In 2018 the ERI f or England and W ales was 783 which was a decline in
perf ormance f rom 241 in 2017 and reverses a three year imp r oving trend.
However this does not ref lect an overall increase in the number of events
contributing to ERI since the total number events in 2018 was 532, well
within the normal lim its of event numbers since 2014. W hat it does show is
the changing prof ile o f risk by companies and where this risk is manif ested
within the supply system.
Three companies were responsible f or the rise in nat ional risk in 2018.
They were Souther n W ater, Thames W ater and Bournemout h W ater. The
industr y as a whole was not able to of f set the eff ect on ERI f or these
companies, in part icular the Test wood event at Southern W ater. Most
notable however, f or a continuous year -on-year impr ovement over f our
years is United Utilities, and to a lesser extent Northumbr ian W ater.
Portsmouth W ater and Essex and Suf f olk W ater have both improved their
perf ormance over the last year.
Figure 11: Company and National ERI score 2018
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ERI perm its the understanding of wher e the main contribution of risk
manif ests, this can be seen in the pie chart (Figure 12). The largest single
contributor to the Events Risk Index (ERI ) , account ing f or the largest part
of ERI was an event comprising supply interruptions and discolouration in
Merthyr Tydf il. The circumstances are described below along with
descr iptions of the other main events contribut ing to ERI.
Figure 12: Main events contributing to ERI in Wales

Interruptions to suppl y and discol oured w ater - Merthyr Tydfil
Pontst icill is a strategically important wor ks, typically f eeding 70
megalitres per day ( Ml/ d) into the Sout h East W ales conjunct ive use
system and supplying a total pop ulat ion of 330,000. The ser vice reser voir
at Pengarnddu is pump f ed by Pontst icill works in Merthyr Tydf il, South
East W ales.
This event caused disruption and discolouration of supplies t o the people
f ed by Pengarnddu r eser voir. A sim ilar event occurred in Januar y 2016,
which was caused by the supply to Pengarnddu being interrupted. The
company ar e theref ore aware of the risks associated wit h this supply
system and indicat ions are that lessons have not been embedded to
mitigate f uture risks.
This event beg an on 27 Febr uar y when the pumps at Pontsticill works to
Pengarnddu were st opped in response to highly turbid water entering the
raw wat er treatment process tr iggering a high turbidit y alarm. The works
was run to waste using a temporary f acility which was started but f ailed
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because the pump had f rozen causing the works to shut down twice. This
was because the mobile pump and above ground pipework (see f igure
below), were vulner able to sub - zero temperatures. The reser voir level in
Pengarnddu began t o f all on ce the pumps stopped. The run to waste
f acilit y at the works had been put in place in response to previous
enf orcement action taken against the company in 2017 in response to a
high turbidit y event t hat occurred at Ponsticill works in 2017.
The company com missioned a permanent pump in June 2018 t o replace
the temporar y one.
Figure 13: Temporary pumping arrangements

Despite the discolouration, where some consumers rejected the water,
many were complementar y about how t he company act ed dur ing the event
and restorat ion of normal ser vice. W hil e this does not give excuse f or a
disruptive event, it does show that a com pany can act in a responsive and
consumer f ocussed way in the af termath.

Widespread loss of supplies ari sing from the freeze/thaw event March
2018
Signif icant snowf all, high winds and f reezing temperatures in early March
f ollowed by the rapid thaw led to an increase in bursts in the distr ibut ion
net work and on consumers’ supply pipes result ing in losses of supplies
and subsequent discolouration of supplies as the net work recharged.
Four rural communities suff ered prolonged supply interrupt ions: Blaenau
Ff estiniog, Mid Ceredigion, St. Davids and Llanddona in Anglesey. The
company exper ienced an increase of 105% in demand f or wat er over a
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f our-hour period, and received 923 consumer contacts about water qualit y,
with the majorit y (721) being related to discoloured water. Restricted
access to treatment works sites and to the locations of burst mains due to
the snowf all caused delays with restor ing su pplies.
Other f actors that contributed to losses of water supplies included loss of
mains electricit y caused by the severe weather. There wer e issues with
raw wat er f lows at Garregllwyd treatment works in North W ales. The
situat ion in St Davids was made wo rse because of a burst on an inlet to
Felinwynt ser vice reser voir in Pembrokeshire, which was out of service f or
maintenance at the time. Frozen chem ical dosing lines at Cef ni treatment
works on Anglesey prolonged the supply outages in that area. Strata
Flor ida works in mid Ceredigion shut down because of a power f ailure, and
although the on -site generator operat ed, subsequent control issues caused
the works to shut down again. Freezing of dosing lines then prevented the
works f rom being returned to supply.
Cantref works in Brecon and Rhiwgoch treatment works in North W ales,
both normally used only during peak demand per iods in the summer
months, were retur ned to ser vice.
The company made bottled water available to af f ected consumers,
deployed static tanks and bowsers in some areas and used mobile tankers
to support the distr ibution net work. The company was unable to conf irm
with certaint y that it met the SEMD guidance to provide 10 litr es per head
per day of alternat ive water supplies f or ever y 24 hours co nsumers were
without wat er (its own target is 25 litres/head/day).
Blaenau G went Council declared an emer gency f rom 3 to 5 March because
of the threat to human welf are from the severe weather.
The company already has legally binding Regulat ion 29 (4) Notic es f or
improvement programmes f or discolour ation and associated customer
acceptabilit y due to the condit ion and operation of its net work across much
of the company’s ar ea. The company has been required to review the
occurrence of the discolourat ion and to send the Inspectorat e a report
linking the discolour ation contacts, with t he water supply zone they occur
in, including detail on any impr ovement Notice f or that zone.
In W ales, the top f ive events as measured by ERI ar e due to discolourat ion
or loss of supplies. The root cause of all these events are a combination of
net work age, net wor k material, net work exposure, raw wat er not f ully
conditioned by treat ment result ing in net work risks and manif esting in
compliance f ailures ( See CRI), as well as in the t wo biggest events in
W ales, adverse weat her, a risk well known to the company. W elsh
companies must be not only vigilant but plan to mitigate these risks in the
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medium to longer term. This will be by a combination of net work upgrades,
cleaning, treatment imp rovements, protection of capit al assets and assets
such a pumps f rom environmental condit ions and maint aining catchment
management. I am pleased to note that these risks have been ext ensively
considered in f uture business planning f or the benef it of consum ers in
W ales.
A summar y of the nature, cause and dur ation of the 50 events with the
highest ERI scores along with details of the Inspectorate’s f indings are set
out on the Inspector ate’s website. In addition a list ing of all other events is
also published. Most events were of relatively short duration and the
company took appropriate action to inf orm and saf eguard consumers and
other stakeholders.
No companies operating in W ales were prosecuted or caut ioned in 2018.
For the benef it of the industr y, the ins pectorate published inf ormation on
events that are of signif icance and illustr ate issues that the wider industr y
can learn f rom on its website . Addit ionally, f urther learning f rom events
that occurred in England can be f ound in the report, available on the
Inspectorat e’s website, Drinking Water 2018 - Summary of the Chief
Inspector ’s report for drinking water in England.
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Audits
In 2018, the Inspect orate carried out audits f ocussing on f our themes and
these covered


Ser vice reser voirs and water towers (Q1)



Groundwater audit programme(Q2)



Surf ace water audit programme (Q3)



Faecal Risks (Q4)

Audit programmes are descr ibed more f ully in the quarterly report in which
they f irst appeared, however, o bject ives of the programmes and the
obser vat ions f rom audit are summar ised below

Service reservoir audit programme
Ser vice reser voirs and water towers are integral to water supply systems
across England and W ales, providing a buff er against f luctuat ing consumer
demand and increasing resilience in the water supply net w or k. However,
as these structur es age there are risks to their integrit y allowing f or
potent ial contam inat ion.
In the f irst quarter of 2018, the Inspector ate carried out a ser ies of audits
of service reser voirs . The f ull report can be f ound in Chief Inspector ’s
Report Q1 2018 but t he main f indings are highlighted below .
Risk Assessment
W ater companies should be carr ying out regular risk assessments of their
ser vice reser voir and water tower sites. The risk assessment s should
consider all aspects of the sit e’s operation that could lead to a
deterioration in wat er qualit y. These risks include the condition of the
structure; the environment within which it is located; weather, operational
issues including turnover etc. W ater companies should avoid an over
reliance on gener ic assessments and ensure that regular assessments of
risk are f ed back into a review and pr ioritisation process such that
appropr iate m itigation can take place bef ore consumers are aff ected.
Risk assessments should be used to identif y and dr i ve a programme of
internal inspect ion and these assessm ent should be reviewed on an
appropr iate f requency and updated when risks change .
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Adjacent Environment
It is good practice to consider water quality risks beyond the boundaries of
ser vice reser voirs to ensure that sup plies are adequately prot ected . Too
of ten only risks within the site boundar y are considered.
Ser vice reser voirs need to be pr otected f rom surf ace water runoff and
contamination by animal manure in adjacent f ields or f rom dogs on
adjacent f ootpaths.
Figure 14: Horses i n field above Servi ce Reservoir

External Site Inspections
Inspect ions can identif y a number of wat er qualit y r isks including unwanted
intruders and poor st ructural f eatures leading to contam inat ion risks .
It is not uncommon f or the Inspector ate to see sites where there are
breaches of f encing and use , by the public , of areas close to ser vice
reser voirs. The integ rit y of f encing needs to be maintained.
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Figure 15: Bonfire site in the grounds of service reservoir

Further issues identif ied were trees pr esenting risk of root penetration,
lack of knowledge of locat ions of valves and other assets on sites .
The Inspectorate has recommended conducting a survey of service
reser voir assets against any exist ing schematic diagr ams to conf irm the
location of valves and to update records where there are gaps and to
programme and carry out inspect ions to ensure that they remain in good
order.
Communicat ion issues were identif ied where it was evident that those
conducting external inspect ions and seeing through the subsequent works
were not communicating with the site operations or water qualit y team
personnel.
Figure 16: Temporary Cover
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Some sit es have issues with the integrit y of roof membranes, where this is
the case and tempor a ry measures ar e inadequate the Inspect orate will
consider enf orcement action.
Some sit es showed general neglect with rubbish lef t unclear ed and
buildings in a rundown state. Although these points present no specif ic risk
to water qualit y in themselves, th ey do suggest that some sites receive no
regular care and attention as bef itting a clean water restr icted area.
Reser voir f lood test procedures should not introduce additional risk to
water qualit y f or example introducing pumps into reser voirs actively
supplying water.
Internal
The Inspectorate expects companies to be carrying out inter nal inspect ions
on a risk basis and there should be clear plans of how to remove each
structure from supply to allow inter nal inspection whenever r equired and at
the very l east ever y ten years. Where sit es are difficult to remove from
supply, this risk should be incorporated within Drinking Water Safety Plans
and appropr iate steps should be taken to enable such sites to be removed
from supply.
At some sites there were no ins pect ion r ecords available and it was not
possible to conf irm the date of last inspection or indeed any inspect ion.
The Inspectorate expect records of internal inspect ion to be kept.
Vermin Risks
Sites were f ound wit h clear vermin r isk. Given the involveme nt of
verm in/animals in pr evious event s, the Inspectorate expects companies to
have a vermin control strategy in place
Figure 17: Vermin burrow s into the embankment

31

Drinking water 2018

Site Operation and Turnover
Site specif ic operat ions manuals and schematics need to be i n place and
exercises to test the f unctionalit y of key valves to ensure they can be
operated in emergency situat ions should be held.
W here assets are taken out of supply wit h no intent ion of returning them to
ser vice, they should be physically disconnecte d f rom neighbouring assets.
There still exists the practice of elevat ing chlorine dose within a ser vice
reser voir by manually adding sodium hypochlorit e solution. It is not
considered good practice under any circumstances to apply a chemical
dose by such a method and is unlikely to be eff ective to disinf ect water i nsitu. It is the Inspect orate’s view that there are other pref erable opt ions
that off er better dose control. The Inspectorate has made this view known
in its annual reports in the past and advis ed companies that retain this
practice to exam ine more robust opt ions to protect public health and revise
procedures.
Booster Chl orination
Dosing of sodium hypochlor ite in the net work to provide a f ree chlorine
residual in distribution (boost er chlorinat ion) requires appropriate
monitor ing and control. Addit ionally, companies need a turnover policy f or
sodium hypochlor ite to mitigate against an increase in disinf ection by products due to degr adation of the sodium hypochlor ite held in-situ f or a
number of weeks. Dosing points need to be chosen to ensure that there is
adequate mixing.
Washout s, Drainage and O verflow s
W ashouts and overf lows are cr itical com ponents in the oper ation of
reser voirs and tower s. Overf lows in particular pose a contam ination risk.
Companies should ensure that there is adequate protect ion f rom verm in
and invertebrate contaminat ion and have a good knowledge of the location
of all drains and valves so that they can be inspected and oper ated when
required.
Hatches
Investigations into m icrobiological f ailures at service reser voirs or water
towers f requently identif y issues wit h the integrit y of hatches and seals
around cables entering these water storage assets. Additionally, missing
insect mesh on vent s presents another opportunit y f or contaminat ion.
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Examples of good practice saw some companies providing br ushes,
portable vacuum cleaners and sodium hypochlor ite spray along with
training to staff to access reser voirs in a hygenic way.
Hatches need to be securely padlocked and any alarms on hatches
responded to prom ptly.
Figure 18: Poor int egrit y of sample hatch

Figure 19: Hatches in good condition
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Sampling Points
Sampling points need to allow water samples taken to be repr esentat ive of
the water supplied f rom service reser voir s and towers. It is worth noting
that since the audit programme , new reg ulat ions have been introduced
which requir e sampling points to meet the requirements of ISO 5667 -5
entit led ‘Water qualit y. Sampling. Guidance on treatment of dr inking water
from treatment works and piped distribut ion systems’ .
Some issues identif ied were :Sample points not on dedicated tappings or situat ions such t hat samples
cannot be taken in some operat ional modes.
External contamination of exposed sample points also present s a risk o f
unrepresentat ive samples, with companies of ten citing envir onmental
contamination as the cause of f ailures. Pr oper sampling kiosks need to in
place and maint ained with overhanging vegetation removed.
Figure 20: Non- dedi cated sample line at service reserv oir
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Figure 21: Clean w orking area by sample point

Figure 22: Clear instruction for sampl ers
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Sampling Frequency
A review of the sampling f requency f or the ser vice reser voirs audited
highlighted several occasions wher e water qualit y compliance sam pling
had not been undert aken in line with the requirements of Regulat ion 14.
Samples representat ive of water that is leaving the reser voir are required
to be taken ever y week f rom a sampling tap . Surrogate samples are not
acceptable. There were several ex amples where this was not the case.
Guidance on the requirements to comply with Regulation 14 is available on
the Inspector ate website .

Groundwater Audit Programme
In 2018, 28 percent of water supplies acr oss England and W ales were
derived f rom ground wat er sources. Groundwat er f rom deep and conf ined
aquif ers is usually of good microbiological qualit y, chem ically stable and
less easily inf luenced by dir ect contam ination. However, shallow or
unconf ined aquif ers can be subject to the same contaminat ion risks as
surf ace water as well as by gradual permeation of pollutants.
The Inspectorate carried out a series of audits at groundwater works and
reported f ully in Chief Inspector ’s Report Q2 2018. These audits set out to
examine how these sources are protected f rom contaminat ion and to
conf irm that the treatment processes in place were appropriat e f or the
source. The audits outcomes are reported in more detail in the report f or
second quarter of 2018 however key lear ning points are highlighted below
Risk Assessm ent
It is an important requirement for companies to carry out risk assessments
in suff icient detail so that water supplies can be adequately pr otected from
contamination. The Inspector ate found that some companies were either
not aware of the risks to sour ces or had not fully addressed the risks
identif ied.
Factors that had not been consider ed were : 

Sewage treatment plants and cess pits identif ied within the
catchment or on sites ;



Risks associate with pesticide use in arable catchments ;



HAZCHEM site ident if ied in the catchm ent but the company had no
knowledge of the chemicals being used ;
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W ater qualit y r isks associated with the use of turbidit y o verrides had
not been assessed;



A sheep shearing unit with veter inar y pr oducts in the f ield adj acent
to one of the boreholes had not been identif ied as part of a safety
plan review carried out the day b ef ore the Inspectorate’s visit;



Two abandoned observation boreholes were not recorded in the
Drinking W ater Saf ety Plan and the company was not carr ying out
any record ed checks on these boreholes.



Lack of considerat ion of retrospective knowledge. The company’s
Drinking W ater Saf ety Planning System did not capture r isks
identif ied in catchment specif ic plans that pre -date the introduction
of the current saf ety planning system. There did not appear to be a
structured f ormal review process f or the groundwater sites and there
was no mechanism t o add newly ident if ied risks to the saf ety
planning system.

Source Prot ection
Contam inat ion of good quality groundwat er by surface ingr ess is a
perennial r isk and has been a contr ibutory factor in several pollut ion and
illness outbreaks worldwide. It was concerning to see a num ber of these
risks had not been addressed on the groundwater sit es visited. Companies
are encouraged to refl ect on the shortcomings identif ied below and ensure
that these issues are not present at other sites. Part icular attention should
be paid to abandoned and observat ional boreholes to ensure their locat ion
and conditions are known and that r isks beyond the s ite boundary, within
the source protect ion zones, ar e proper ly understood.
Other issues ident if ied included : 

Potent ial f or ingress at well covers ;



Car park with a permeable surf ace adjacent to borehole but at a
higher level present ed as risk f rom oil and f uel spills ;



Lack of knowledge of other associated boreholes ;



Unsecured headworks ;



Air valves on the raw water main which are not maintained an d run
through agricult ural land;



Unsealed headworks in chambers with potential to f lood .
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Figure 23: Poorl y pro tected abandoned well

Water Treatment and Monitoring
As time progresses and new treatment processes are introduced
companies should ensure that these developments are appropriately
considered and the Inspector ate’s guidance is followed. Some deficiencies
were found related t o disinfection to address Cryptospor idium. In other
cases, evidence that water quality does not continuously meet the
requirements of the r egulations had not been acted upon.
Other obser vat ions made included : 

No site-specif ic disinf ection policy;



Insuff icient monitor ing to inf orm investigations ;



Lack of appropriate monitor ing f or contaminat ion known to be
present in the catchment;



Poor maintenance regime f or monitors leading to discrepancies
bet ween readings ;



Lack of lamp breakage an d containment procedure f or UV lamps ;



Poor ly calibrated monitors providing inaccurate readings ;



Poor maintenance of sample points .
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Restricted Operations
The prevent ion of contaminat ion by operators and other site visitors is of
paramount importance . It is important that companies ensure that they are
doing all they can to protect the public f rom inf ection caused by its
personnel returning to work af ter illness and we rem ind companies that
they should take robust steps to prevent contamination in this way.
Companies should take this opportunit y t o review their compliance with
best pract ice, including that laid down wit hin the Principles of Water
Supply Hygiene to ensure they can demonstrate the ongoing protection of
public health that this provides.

Surface water audit programme
The third quarter audit programme considered surf ace water works,
f ocussing on selected critical f actors which may incr ease r isk prof ile in the
provision wholesome water if unmitigated. In an extreme circumstance,
such shortcomings co uld give rise to a potential r isk to healt h and should
always be treated with the highest pr ior ity when considering proactive
action. Broadly, these risks can be categorised into technical problems,
people pr oblems and system problems. Technical issues inc lude the
treatment processes which covers their condition, maint enance,
appropr iateness f or the source water coupled with the monitor ing
technolog y and syst ems in place f or critical control points, alarm set points
and aut o shutdowns. Cultur e, training and competence were also
considered as a key part of the operation to avoid human err or,
misjudgement or lack of understanding. All of these are held together by
process pr ocedures, f rameworks and risk analysis such as dr inking wat er
saf ety plans to maint ain cohesive alignment of the whole oper ation.
As is shown by the f indings below ther e are opportunit ies f or improvement
in all areas to keep t he public protected, together with examples of good
practice f or wider industr y learning.

Drinking Wat er Saf et y Plan s
Regulations require a company to carr y out a risk assessment of each of
its treatment works and connected supply system s in order to establish
whether there is a signif icant risk of supplying water that would const itute
a potent ial danger to human health .
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Near Misses and Internal Audit Syst ems
A key part of process improvement is learning f rom exper ience and, as
part of this programme, the audit teams examined whether water
companies have systems in place to learn from water qualit y events and
near miss es, so that risks to healt h can be avoided. There were good
examples and sit uations where impr ovem ent was required in r espect of
timeliness of response, dissemination of lear ning points across the
company, pr ior itisation of actions, visibility of water qua lit y risks to the
company’s board and timely updates to Drinking W ater Saf ety Plans.

Clarification and Fi ltration
Observations f rom audit included: 

Control of the clar if ication process limited by lack of monitoring .
Lack of visibilit y of individual f ilte r perf ormance due to monitoring on
combined outlets. This is poor practice and not in line with the
recommendat ions outlined in the Badenoch and Bouchier reports on
Cryptosporidium;



Poor clar if ication proces ses leading to carry over of solids loading ;



Poor maintenance of equipment and sites with plants growing in
lauders and dead f ish in rapid gravit y f ilters ;



Companies unable to demonstrate that procedures are being
f ollowed;



Tanks overdue f or internal inspect ion .

Disinfection
W eaknesses identif ied inclu ded:


Issues with disposal of improperly treated water, not being able to
return to head of wor ks or run to wast e;



No auto shut downs on turbidit y ;



Use of inhibit timers, (which can eff ectively override the water qualit y
f ailsaf e shutdown systems ), needs scr ut iny and control;



Culture of over -r iding alarms at specif ic sites;
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Lack of understanding of high chlor ine demand and lack of
demonstrat ion of minimising disinf ection by - products.

Other Treatment Processes
Consideration of other treatment processes ident if ied delayed r esponses
to interrupt ions of phosphor ic acid dosing . Companies ar e advised to
review their oper ating and maintenance strategies f or phosphate dosing to
ensure the appropriate consistent dose is maintained in light of published
research 1.
Any chemicals dosed into dr inking wat er need to be managed and dosed in
line with the instructions f or use. Storage of ch emicals must be suitable to
prevent breakdown or conversion to ot her undesirable products. The
storage arrangements should be phy sically prot ected f rom damage. W here
relevant, dosing arrangements need to take into account changes in raw
water qualit y.
At some sites, treatment chemicals were not used as directed in the
instruct ions f or use. Not complying with such instructions is a breach of
Regulation 31 and is an off ence.
Other Issues of Not e
It has been a regular f inding f rom audits that companies do not always
consider potent ial contaminat ion sources f rom their own asset s and
companies should ensure contamination risks f rom sewerage and water
f ittings are consider ed as part of treatment works drinking water saf ety
plans.
At one site, the Inspectors noted the syst em of chemical storage tank
checks to ensure that the tanks were in good condition and able to accept
a chemical deliver y, the positioning of records by the tanks themselves
can also be a good prompt to carry out and record the task.

1

R e v ie w of t h e l at es t e v i de nc e on le a d a nd e s tim at i on of i n tak e vi a dr i nk in g
wa ter . P e ter J a r vis , M ar j or i e Sm it h a n d K at i e Q u y. Cra nf i e l d W ater S c i e nc e
Ins t it ut e. htt p :/ /d wi . g o v. uk /r es e arc h/c om pl et ed - res e arc h /r ep or ts / D W I70 - 2- 2 7 7. p df
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Figure 21: Good Practice. Chemical st orage tank checks

Faecal Risks Audit Programme
In the f inal quarter of 201 8, the Inspector ate carried out a ser ies of audits
at sites where f aecal contamination risk had been ident if ied either through
a company’s sampling programmes and investigat ions or through risk
assessments provided to the Inspect orate in R egulat ion 28 repo rts. Faecal
risks can manif est themselves in a number of ways, but ingress into the
water supply system, particular ly downstream of the disinf ection stage at
treatment works presents perhaps the most obvious risk .
Ingress Risks
It is not unknown f or the in tegrit y of contact tanks to be poor and
exper iencing ingress. A higher risk is present if sites are additionally prone
to f looding. It is regular ly the case that companies, when challenged on
ingress to cont act tanks , state that the contact tanks cannot be removed
f rom service.
This issue highlights the lim ited resilience that is f ound at a number of
treatment works across England and W ales. This has been emphasised in
this report with some of the largest risk events occurring f or this exact
reason. Companies are advised to ensur e that their treatment
arrangements have suff icient resilience that any asset can be removed
f rom service at short notice should a wat er qualit y issue occur. W here this
is not the case, the r isks should be visible in the Regulation 2 8 reports
provided to the Inspectorate and timely plans to address the risk should be
made and work carried out .
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Other issues ident if ied: 

Too of ten tarpaulins over tanks become a permanent f ix ;



Internal inspect ion should also be scheduled at appr opriat e
inter vals. A remot e ly operated vehicle (ROV) survey on one contact
tank ident if ied a num ber of items on the tank f loor that should not be
there. The company are planning to decommission the contact tank.

Figure 25: Remotel y Operated Vehicle surve y of cont act tank

Figure 26: Tarpaulin covers provi ding limited protection
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Avian f aecal contam ination was obser ved on the roof of a service
reser voir, but this f act had not been reported as part of the company’s
investigation into an E.coli detection. Additionally, the company reported
11 air valves bet ween the supplying works and the reser voir , none of
which had been inspected as part of the investigat ion into the f ailure. Ten
of the air valves wer e consider ed low -r isk. The one high -risk valve had not
been inspected as the company’s contractors could not locate it. W hil e the
majorit y of the air valves were f ound to be in a satisf actor y condit ion ,
f ollowing the Inspect orate’s recommendation to check them , three were
f ound to contain wat er and t wo were submer ged.
The locat ion of air valves should be recorded and they should be inspected
and assessed f or the risk of them introducing contam inat ion into the
net work af ter the disinf ection process.
Figure 27: Submerged air val ve (left) and post remedial (right)

Companies are reminded of the importance of considering the risk of
ingress f rom all sour ces as part of its risk assessments and also as part of
its invest igations int o microbiological f ailures. All companies should
ensure that they have appropriat e risk based methodologies in place to
ensure r isks related to ingress via air valves is appropriat ely addressed.

Disinfection Issues
The series of audits undertaken revealed a lack of appropriat ely located
monitors or operat ional arr angements to allow f or verif icat ion of
disinf ection, discrepancies bet ween online and manual operat or tests
where reading were used to opt imise coagulation and sites with no
automatic f ailsaf e shutdown. There are opportunities f or companies to
improve their pr ocesses by better def ini ng the range of acceptable results
f or readings to conf irm that their disinf ection cr iter ia are being met. All
companies should now be implement ing these comparative checks as
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outlined in Technical Guidance Note 16 of the Principles of Water Supply
Hygiene. This matter will f orm part of f uture audit programmes.
Companies are remind ed that it is a requirement of R egulat ion 26 to ver if y
that the disinf ection process is continuously ef f ective. Companies should
not rely upon inf erence that disinf ection r equirem ents are met . The
ver if icat ion should be unequivocal. In light of this f inding, c ompanies are
advised to review their disinf ection arrangements and ensure that the
process can be verif ied under all circumst ance s and at all disinf ection
sites, and that f ail saf e shutdown is prom pt and reliable. In addit ion, f ilters
were f ound to be operated outside of a company’s own procedures.
Risk Assessment
Inconsistencies wer e ident if ied bet ween a company’s risk assessment f or
f looding and the f ully mit igated risk report ed to the Inspect orate. Equally,
at another site the Inspectorate considered that the f requency of
Cryptosporidium monitor ing on the raw and f inal water was not suff icient to
ver if y the company’s assessment that this is a low r isk.
At another site, ear ly i nvestigation of an E.coli f ailure missed structural
issues, picked up subsequent ly , that should have inf ormed the initial
investigation. Companies are reminded that they should carr y out their
investigations in a timely manner to ensure that the risk to pu blic health is
appropr iately identif ied and m itigated .
Failur e to log activit ies that are ident if ied as control measures in risk
assessments undermines conf idence in those control measures .
Other Regul atory Issues
The audits identif ied a lack of protection of chemical stor age tanks which
were lef t accessible to animals , birds and invertebrates.
Dead legs and f ailur es to protect f rom backf low f rom shower facilities on
site were also identif ied.
Not f or the f irst time, the Inspectorat e identif ied a number of exam ples of
poor housekeeping and disrepair at a site, f alling below the standards
expected by the Inspectorate and potentially impacting the level of
conf idence the public should expect in the operat ion of treatment works .
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Figure 28: Poor upkeep of w orks

In summary, there were a number of risks identif ied by the Inspectorate in
this ser ies of audits that should be self -evident to water com panies. W e
encour age companies to revisit sites that present risks of f aecal
contamination or impaired disinf ection wit h a more critical eye to ident if y
and rect if y the root causes of these risks bef ore they become water qualit y
problems.
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Regulatory strategies
In developing a strat egy encompassing better regulation, DW I has
developed a methodolog y to determ ine t h e likelihood of regulator y non compliance though the analysis of the f irst level inter vention of
recommendat ions . Recommendat ions are commonly used by r egulators
throughout the UK and wor ld wide but it can be dif f icult to track outcomes
without a f ormalised system of recording and f ollow -up. Not to act upon a
recommendat ion by a regulator results in a weak system of control as the
regulated industr y will realise there are no consequences. From a company
perspect ive, f ailure t o act may be f or a number of reas ons such as lack of
resources; people, m oney or knowledge , or simply because it is easier not
to act. For whatever reason, inact ion changes the risk posit ioning of the
company to potent ial non -compliance wit h the regulat ions and may result
in systems f ailures leading to event s where public health may be at risk.
For the regulat or this drives behaviour towards enf orcement and sanct ion
which reduces ef f ectiveness ignoring better regulator y pr inciples.
The Recommendation Risk assessment build s upon the concept that a
recommendat ion is a f irst level regulator y inter vention, the obj ective is to
encour age companies act f or themselves bef ore the need f or formal
enf orcement. The methodolog y evaluates both the ser iousness of the
recommendat ion and the qualit y of the response to determine a value to
measure the responses by companies against the regulat ions . As a
regulator y tool, this permits the mapping of individual companies and their
relat ive r isk of f ailing to comply wit h the regulations though behaviour al
aspects such as lack of competence or avoidance.
As shown Figure 29, companies may be ranked by the number of
recommendat ions pr oduced and the outcome of the assessment as a
recommendat ion score.
Figure 29: Company recommendations in 2018
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It is inevitable that the number of recommendations will have some
relat ion ship to the score but it is also reasonable to assum e that the
number of recommendations will bear a r elat ionship to the size of the
company. The interaction bet ween the regulator and the com pany should
result in a proportionate number of recommendations and the expected
number of recommendation may be reasonably predicted using historical
data f rom previous years. Analysis of this is shown in Figure 30.
Figure 30: Observed vs Expect ed recommendations sc ore

The ident if ication of companies perf orming in a way that may r isk
compliance with reg ulat ion requires act ion by the regulator. Three
companies sit above the normal expected range, (SVT, UUT, SRN), and
this has resulted in all being enlisted int o transf ormation programmes
which set out a f ramework of work across the whole business,
(competencies and assets), f or a company to achieve the successf ul
deliver y of wholesom e water and reduce identif ied risks. A f o urth company
(TMS) whilst below t he expected ra nge is also in a transf ormation
programme due to the type of recommendations and inaction where
Inspectors consider t hese an ongoing risk. These scope of the
transf ormation programmes and progress are descr ibed below.

Severn Trent Water
Severn Trent W ater is currently coming to the end of a DW I transf ormation
programme. This was initiated f ollowing a number of events related to
treatment, process control as well as microbiological f ailur es at treatment
works and treated water storage reser voirs. This f ollo wed the ident if ication
of the risk status of the company and investigations surrounding the
Provisional Enf orcement Order f or Frankley issued in late 2015 . Not ices
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were issued to investigate and inspect assets, upgrade treatment and to
improve management a nd competency.
The Inspectorate dr iven change through a combination of liaison meetings
at working level, as well as senior level in order to drive change . The
company has made very good progress in recent years and a number of
Notices have been closed. T he company is on target with the r emaining
Notices, and has am bit ious plans to addr ess training and com petence with
the construct ion of a company academ y on their site at Finham to provide
training f or staff . This is due to open in 2020. However, while there was
initial moment um in delivering responses to recommendat ions, the
company were not successf ully reducing the risk of regulator y f ailure
towards the end of 2018. T he transf ormation f ramework may need re evaluat ion as inspections move int o 2019/2020 (see Figure 31 ).

United Utilities
United Ut ilit ies enter ed int o a transf ormation pr ogramme in 2016 as the
highest risk company identif ied through the Recommendat ions Risk Index
combined with the highest ERI at the tim e. This was compounded by
concerns in th e perf ormance of the company in sim ilar and coincident
areas such as treatm ent (including control of disinf ection), ser vice
reser voirs, discolour ation and company management and culture.
A wide ranging transf ormation programme commenced and a number of
legal instruments were issued to the com pany covering the f ollowing
areas:


Better algal management to improve compliance with taste and
odour;



Improved back wash handling to mitigate against risks associated
with Cryptospor idium ;



Review and updat e of site specif ic disinf ection policies ;



Installat ion of start -up to waste f acilit ies t o improve compliance with
Regulation 26 ;



Improvem ents to chemical dosing and monitor ing ;



Ser vice reser voirs – inspect ion and cleaning programme ;



Discolourat ion in zones .

W hile the company has been making progress with some elem ents of the
transf ormation programme, delays have occurred wit h the complet ion of
some of the programmes of work, primarily due to the f reeze -thaw
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exper ienced in March 2018 and the dr y weather per iod in the summ er. This
company was particular ly aff ected by the drought in 2018 due to the
signif icant incr ease in demand by consumers. This has caused delays in
the completion of capital works and in particular the company service
reser voir inspect ion and discolouratio n f lushing programmes. As a
consequence the company was only star ting to reduce the m easured risk
late in 2018.

Southern Water
Southern W ater emerged as the highest r isk company in the second half of
2017 in not only r ecommendations but the increasing ER I as a result of
events and Final Enforcement Orders sur rounding sampling shortf alls . The
enlistment into the tr ansf ormation programme required f ocus on signif icant
and det erior ating works which were, and continue to be , an unacceptable
residual risk. Three major works wer e identif ied as key risk sites and a
deliver y f ramework was drawn up in collaborat ion with the company. The
ref urbishment schemes at Otterbourne and Testwood treatment works are
being delivered on schedule , however, the company must f ocus on getting
the third major works ref urbishment at Burham treatment wor ks under way.
The company approach to the Hazard Review, ( HAZREV), inspections at
all of its treatment works is thorough and is ident if ying a range of
improvement actions, f rom simple mai ntenance tasks to complex
engineering solut ions. The company approach of a f ully int egrated review
of catchment , operational and asset based hazards is noted as an example
of good practice, along with applying the methodolog y through the
development of their W ater and W astewater Risk Frameworks . This
approach is welcomed and is showing real outcome improvements clearly
evident in a sharp decline in the RRI to an expected level. The company
must maintain this momentum but equally will need to f ocus resources on
delivering the requir ed remedial measures. W here immediate or signif icant
risks to water qualit y are identif ied, the Inspectorate will ser ve a
Regulation 28(4) Not ice to complet e the required act ions as necessar y.
The company have completed a ‘smart ne tworks’ trial in their poorest
perf orming zones f or discolourat ion. This will inf orm their long -term
strategy f or improving perf ormance in the zones and f or the deployment of
smart net works elsewhere in the company operat ing areas. Progress with
improving the inspection f requency of treated wat er storage assets
remains on target and will deliver a decreased risk of f ailures of these
assets. The reviewed company training programmes are now being rolled
out to staff . The associated impr ovement s in culture and training should
lead to a decrease in ‘own-goal’ t ype events.
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As a cont inuing strategy, each quarter of the C hief Inspector ’s Report lists
new Notices and undertakings which a company has entered into. This is
particularly relevant f or companies in transf ormation programmes and f or
wider learning. The Chief Inspector ’s Report Q2 2018 expanded on the
specif ic Not ices against Southern W ater for the f irst half of the year. In the
second half of the year Southern W ater were ser ved wit h eight Regulat ion
28(4) Not ices. Two of these Not ices were served f or treatment works
improvements, resulting f rom risks ident ified by t he hazard review process
discussed in the second quarter. The other six Notices were served as part
of the Inspectorate’s ongoing review of disco lourat ion perf ormance acr oss
the industr y. Six of Sou thern W ater’s supply zones were identif ied as
having poor perf ormance due to high levels of customer com plaints
regarding discoloured water. The Inspect orate expects companies to
continually review custo mer complaints and where perf ormance is low,
implement impr ovem ent measures.

Thames Wat er
The risk prof ile of Thames W ater was clearly evident in the rapid r ise of
the RRI value f rom mid -2017 to mid-2018. Thames W ater entered into their
transf ormation pro gramme at the beginning of 2018 programme f or
catchment hazards associated with f looding and C ryptospor idium, the
details of this were described in the Chief Inspector ’s Report Q3 2018 .
Along with turbidit y, these hazards pr esent risks associated with regu lat or y
disinf ection requirem ents at some of its key treatment works. Further risks
associated specif ically with the operat ion and management of the
company’s slow sand f ilter beds at its London large process works have
been identif ied, along with more gene ral risks related to inadequate
management and operator competency. As part of the programme, the
Inspectorat e has issued mult iple enf orcement Notices to the company, to
compel suitable and timely m itigation of these risks. In addit ion to 14
Notices descri bed in Chief Inspect or ’s Report Q3 2018 , a second tranche
of Notices has been agreed. The f inal quarter of 2018 saw the issuing of a
f urther three of the f ive work streams of the Transf ormation Programme:
Management of turbidit y ; Management of slow sand f i lters and
Management and Competency (training and culture) .
Turbidit y 28(4) Noti ce (all sites)
A number of issues were ident if ied with t he c ompany’s management of the
risk from turbidit y to ensure that water that is not comp liant with the
requirements of R egulat ions 4 and 26 is unable to enter supply.
Particularly, def iciencies were identif ied with compliance with Regulat ion
26(6)(b)(ii) and the r epresentativeness and verif icat ion of on -line turbidit y
measurements.
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Slow Sand Filters 28(4) Notice
During 2017 to 2018, the Company experienced a number of events
associated with the management of their slow sand f ilt ers that , despite
regulator y act ion f rom the Inspectorate, continued to manif est as an on going risk. Consequently, the management of this type of tr eatment
became another wor k stream f or the company’s Transf ormation
Programme. The result ing Regulat ion 28( 4) Notice requires a number of
actions to be completed to address the identif ied r isks.
Management and Competency 28( 4) Notice (entire company)
A reoccurr ing root -cause of the c ompany’s events and recom mendations
received f rom the Inspectorate over 2017 -2018, related to management
(including ownership of responsibilit ies) and competency of personnel.
This is the most dif f icult work stream of the Trans f ormation Programme to
address as it relates to the water qualit y training and culture of the
organisat ion as a whole. Nonet heless it is also one of the most important
aspects of the Transf ormation Programme to reduce the risk status of the
company going f orward and to progress t he proact ive management of
water qualit y related risks. The Notice delivers a compr ehensive package
of measures, many of whic h have been put f orward by the c ompany, to
address self -identif ied gaps in their training and culture.
As part of the regulatory strateg y of transf ormation programmes, the
Inspectorat e meets with the company on a monthly basis to assess
progress wit h remedial work, with Thames W ater providing quarterly
reports to the Inspectorate to demonstrat e their ongoing c ompliance with
the measures and st eps specif ied in the Notices and outcomes are
beginning to be evidenced in the RRI, (see Figure 31). The company is
generally on target with key milestones such as Hazar d Risk Assessment,
Crit ical Process reviews, Gap Anal ysis and Act ion Plans and has delivered
several microf iltration capital schemes f or improved Cryptosporidium
control measures. Some delays have occurred due to adverse weather,
complicat ions with planning permission and increased complexit y in the
f inal design solut ions. The monitoring of progress against the enf orcement
Notice’s milestone targets by DW I is ongoing.
W hile there is a f ocus on companies where risk is evident through indices,
companies may be served with Notices due to f indings from other activities
such as audits or event investigat ions f or example . One such example is
South East W ater who were ser ved with t en Regulation 28(4) Notices in Q4
of 2018. These Notices were ser ved due t o risks identif ied dur ing the
technical audit of the company’s compliance data which identif ied
inadequate disinf ection arrangements at a number of treatment works.
These included sites with unsuitable post -disinf ection verif icat ion and a
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number of sites with residency t ime downstream of the f inal monitor ing
point f orming part of the disinf ection process.
The company was also asked to demonst rate compliance with R egulat ion
26(2)(b) as a result of suspected blending in contact tanks at a number of
their sites. As part of learning, c ompanies are reminded that contact ta nks
should not be used to provide on -site st orage or f or blending with ot her
supplies, and arrangements should be in place to ensure that water f rom
the distr ibut ion net work is not able to f low back into the cont act tank.
Failur e to do so may constitut e a breach of Regulation 26(2)( b).
Further details of all legal instruments and a summary of 2018 may be
seen in the f ollowing section ent itled: Enf orcement and Risk Assessment –
2018 Summary
Outcome tracking of RRI may be seen in Figure 31 which illustrates the
progress of companies in transf ormation programmes together with
ongoing risk evaluat ion of two other exam ple companies . These outcome
measurements ar e caref ully tracked to assess perf ormance , identif y
companies who may be an increasing risk, or re-shape the pr ogrammes of
those who are already within transf ormation programmes . As a way of
showing the diff erence bet ween companies who are perf orming less well,
both Anglian W ater and Dŵr Cymru W elsh W ater are typical of expected
perf ormance f or ref erence . I am pleased to note the perf ormance of Dŵr
Cymru W elsh W ater in their response to r ecommendat ions and the
associated risk of regulator y f ailur e that it demonstrates.
Figure 31: Tracking the performance of companies for RRI.
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Enforcement and Risk Assessment
New Legal Instruments Issued
During 2018, the Inspectorate ser ved 81 new legal instruments;
Table 32: New legal instruments in 2018
Instrument type

Number ser ved

Company distribut ion

Regulation 28(4)
Notices

71

1 BRL, 2 DW R, 1 ESK, 2
NNE, 7 PRT, 11 SEW ,
21 SRN, 1 SVT, 16 TMS,
8 UUT, 1 YKS

Regulation 27(4)
Notices

6

3 SRN, 2 TMS, 1 UUT

Regulation 21(3)
Notices

1

1 SRN

Section 19
Undertakings

1

1 SRN

Section 18
Enf orcement Orde rs

2

2 SRN

The high numbers of legal instruments served on Souther n W ater and
Thames W ater represent the transf ormation programmes on which those
two companies have embarked during 2018, which were described ear lier.
The Chief inspector ’s Report Q3 2018 describes the seven Notices ser ved
on Portsmout h W ater to improve disinf ection policy and the verif ication of
disinf ection. Eight Notices were ser ved on United Ut ilit ies f or a mixture of
treatment works improvements.

Closures
The Inspectorate received 51 completion reports throughout 2018 ( 3 AFW ,
2 ANH, 1 CHO, 6 DW R, 1 HDC, 2 SEW , 4 SRN, 1 SST, 10 SVT, 2 SW T, 2
TMS, 11 UUT, 3 W SX, 3 YKS ).
As part of work wit hin the enf orcement and risk assessment team in 2018
there were several signif icant closures f or com panies who were subject to
transf ormation programmes f or example Severn Trent W ater who
successf ully demonstrated benef it f rom their ‘all sites ’ micr obiological
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programmes of work. The company worked with t he Inspectorate to
evidence improvements made to the visibilit y and transparency of service
reser voir cleaning and inspect ion and hazar d ident if ication within the water
supply chain and in particular at its reser voirs and works.

Change Applications
38 Applicat ions to change legal instruments were received by t he
Inspectorat e dur ing 2018 (1 AFW , 1 ANH, 5 DW R, 1 IW N, 1 HDC, 2 NNE, 6
PRT, 2 SBW , 1 SEW, 4 SRN, 1 SW T, 1 TMS, 7 UUT and 5 W SX).

Milestone reports
Companies subm itted 211 milest one reports (indepe ndent of closure
reports and annual progress reports) to the Inspectorate dur ing 2018 (4
ANH, 19 DW R, 5 NNE, 7 PRT, 21 SEW , 50 SRN, 13 SVT, 5 SW T, 12 TMS,
67 UUT, 6 W SX and 2 YKS). The high numbers of milestone r eports
submitted by Southern W ater and Thame s W ater are associat ed with the
work the two companies are doing under their transf ormation programmes,
which are descr ibed in greater detail in the Chief inspector ’s Report Q2 ,
and Q3 2018. The peak in milestones f rom United Utilities was associated
with a reporting req uirement in the discolouration N otices that company
are working to.

Annual Progress Reports
Companies are required to submit an annual pr ogress report for all
improvement schem es, by the 31 January each year to ref lect upon
progress in the previous year. In 2018, 315 annual progress r eports wer e
submitted to the Inspectorate and assessed.

Regulation 15 – Sampling: New Sources
16 applicat ions under R egulat ion 15 wer e received dur ing 2018 (1 CAM, 4
SRN, 1 SST, 1 SVT, 4 SW T, 1 TMS 3 UUT and 1 W SX). Some companies
f aced supply issues during the dry weather period in the sum mer months
and increased applications to bring new sources into supply or to return
disused sources back into supply were received as a result. In order to aid
companies wit h supply issues, the Inspectorate committed to assess these
applications on a rapid turnar ound which was achieved f or all received.
The Inspectorate expressed concern that many companies were not able to
demonstrate longer -t erm planning f or drought and incre ased demand.
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Radioacti vit y w aivers
During 2018, the Inspectorate received eight applications to cease
regulator y monitor ing f or radioactivit y parameters under Regulat ion 6 (2
CAM, 1 ESK, 1 NNE, 2 SSE, 1 SVT and 1 W SX). During 2018, the
inspectorate’s lega l instruments database was upgraded to incorporate
waivers. This required the issue of new waiver ref erence num bers in some
cases. Companies have been cont acted individually and inf ormed of the
new ref erence numbers wher e this is the case.

Risk Assessment s
During 2018, the Inspectorate received 1,120,560 lines of risk assessment
data f rom water com panies. Of these data, 688,438 lines wer e loaded into
the Inspector ate’s database, whilst the remaining 432, 122 f ailed the
uniqueness test and were not loaded. A t otal of 773,260 (69%) were
received during October as part of the annual resubm ission. The
Inspectorat e issued a new data specif ication document in ear ly 2019 and
this guides companies on the changes needed to hazar d lines and also in
their review of the se in order to ensure t hat the most current (primar y
record) can be accurately loaded and displayed. The October 2019 retur n
f rom companies will incorporate the new changes to hazard lines and will
allow a data cleansing exercise to take place.
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