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Water quality compliance monitoring 
The Inspectorate received 347 regulatory breaches in the third quarter of 2021 for assessment, 
which is significantly above the 221 recorded for the same period in 2020, during the COVID-19 
alternative sampling regimes. However, the number of breaches were commensurate with the 342 
breaches recorded in Q3 of 2019. There were a further 73 samples (ANH 38, SVT 19, NES 7, SST 7 
and UUT 2) where the fluoride concentration did not meet the specification required by the UK 
Health Security Agency in fluoridated water supply zones. 

The return to the number of breaches seen in 2019 reflects the changing COVID-19 situation, which 
informed the Inspectorate’s decision to rescind its notices issued under regulation 7 in July, with a 
consequent return to normal sampling from consumers’ taps.  

Water quality at treatment works 
Microbiological failures at treatment works 
There was one E. coli failure at a treatment works in this quarter (Anglian Water), and 16 samples 
failed to meet the total coliforms standard over the same period (BRL 3, SWB 3, ANH 2, SRN 2, SVT 
2, DWR, SEW, TMS and YKS).  

Table 1: Q3 2021 – Microbiological tests 

Water leaving water treatment works 

 Parameter Total Number of tests Number of tests not 
meeting the standard 

E. coli 46,771 1 

Coliform bacteria 46,772 16 

E. coli and coliforms at treatment works
In July 2021 Anglian Water detected three failing results from Isleham works. Total Coliforms were
recorded as 1/100mL and >200/100mL on the 8 and 23 July respectively, and an E. coli result of
>200/100mL on 23 July 2021. Isleham Works is a groundwater works fed directly by four boreholes,
but it also serves as a blending point for treated water from four other sites comprising a further
eleven boreholes. All water passes through a mixer tank before entering an on-site reservoir. The
reservoir is made up of two tanks and the failure from 8 July prompted the company to act swiftly
to remove service reservoir 2 on 12 July, prior to an inspection and clean scheduled for 26 July. This
left only service reservoir 1 available for blending. However, during this time, coincidently, a second
E. coli failure occurred. This severely limited the options available to the company because there
remained no contingency to remove service reservoir 1 without a loss of supply. As a result, the
company took a series of actions in response which included preparing for a boil notice, increasing
the chlorine dose and extensively inspecting the complex supply arrangements and sampling up and
downstream of the works. Nevertheless, for a period of time, the company supplied water of a
potential risk whilst the company considered a boil water notice. Following the extensive sampling
survey and inspection the company found no further failures or reasons for the original failure and a
boil water notice was not required. This failure represents a potential near miss and provides an
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example to companies of water quality risks when scheduling service reservoir inspections and 
cleaning.  

Of the 14 remaining coliform breaches, five occurred at works where the Inspectorate has already 
issued an enforcement notice (SWB 2, SRN, SVT and TMS). At a further five works the Inspectorate 
concluded that there had been satisfactory investigations into the breaches, or they were 
considered unlikely to recur. 

In August 2021, there was a single coliform reported at Dŵr Cymru Welsh Water’s Strata Florida 
treatment works. This is the second coliform failure from this site within the last 12 months with a 
previous failure detected in September 2020. The site comprises of a single compartment contact 
tank followed by a dual compartment final water tank. Both compartments of the final water tank 
were inspected following the first failure. Subsequent to the second failure, one compartment was 
inspected again, and the other compartment scheduled when the first half was completed. The 
company inspected externally the contact tank on both occasions. The Inspectorate issued a 
recommendation to carry out a further in-depth investigation into this treatment works to prevent 
a further repeat failure and a regulation 28(4) notice for all service reservoirs and tanks will also be 
served. 

In September 2021 one coliform was detected at the Yorkshire Water Loftsome Bridge works. Upon 
inspection of the clean water tank a substantial volume of GAC media was found in the two 
compartments of the tank, in addition to a detached baffle curtain. Both these situations reduce the 
efficacy of disinfection. The company quickly re-attached the baffle curtain and cleaned out the GAC 
media, however a recommendation was made to the company to undertake regular inspections and 
check the structural integrity of the GAC filters to ascertain the root cause of the media loss. Simple 
visual checks on a routine basis would have alerted the company that maintenance was required to 
protect water quality. The Inspectorate also recommended that the company carried out an 
inspection of the treated water sump that sits between the GAC filters and the clean water tank.  

Companies are reminded of the impact shielding can have on the effectiveness of disinfection. If 
media from upstream treatment processes are entering tanks used for disinfection it is possible that 
particles will shield bacteria, limiting the efficiency of disinfection. Regular inspections and 
maintenance checks on process stages at treatment works should highlight loss of media and 
structural issues. Water companies should never be at risk of compromising regulation 26 and 
regulation 4 because of upstream maintenance issues that are within the company’s control. The 
Inspectorate continues to monitor performance at Loftsome Bridge works closely and will take 
further action if necessary. 

Suggestions were made to Bristol Water for the company to review sampling arrangements at 
treatment works to ensure they are compliant with company standards after non-dedicated 
pipework with multiple draw-offs was found at Cheddar works following an investigation into a 
coliform detection in August. Following a further coliform detection at Banwell works in September, 
a suggestion was also made for the company to review the online monitoring arrangements at 
Banwell to ensure that chlorine demand can be better recorded and fully understood under all 
conditions. 

Turbidity failures at treatment works 
Turbidity was detected in a final water compliance sample taken from Southern Water’s Chillerton 
works in August. Whilst the company investigation did not identify any issues with the process at 
the site, which may have impacted on the works ability to satisfactorily treat the water, the 
company investigative sampling did identify elevated concentrations of iron in the final water. In 
response the company instigated enhanced monitoring for iron. A recommendation was made for 
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the company to extend the investigation to identify the source of the iron and include sufficient 
measures to mitigate or remove the associated risk. 

In August Northumbrian, Essex and Suffolk Water recorded a turbidity failure of 3.1NTU at 
Fowberry works. Due to a power outage the works was offline on 21 August and returned to supply 
on 24 August 2021 when the regulatory sample was collected. The company believe that the change 
in flow and pressure when the works was offline mobilised sediment deposits in the pipework 
between the boreholes and the regulatory sample point. The mains between the boreholes and the 
works had zero water flow during this period. The sample tap is now also flushed twice per week to 
remove any risk of potential build-up of historic sediment in the sample line. Investment at the site 
is continuing under legal notice NES 2018/00001. Under this notice a new works at Wooler is being 
constructed, which will fully mitigate the turbidity issues at Fowberry works.  

Radiological failures at supply points 
Gross alpha was detected eight times, gross beta once and radon five times in samples collected 
from the Isles of Scilly during Q3. The parameters have been included, as appropriate, on the island 
wide notices which cover the improvements South West and Bournemouth Water are undertaking 
on the Isles to bring the water supply systems up to regulatory drinking water quality standards. The 
notices ensure suitable mitigation for the radiological parameters are included to protect the health 
of residents and visitors to the islands.  

Water quality at service reservoirs and in distribution  
E. coli was detected at three service reservoirs (SEW, SVT and SWB) in the third quarter, and 49 
samples contained coliform organisms, (DWR 10, ANH 8, SRN 6, YKS 6, TMS 3, UUT 3, AFW 2, NES 2, 
SWB 2, BRL, HDC, ISC, SEW, SST, SVT and WSX). This represents an increase of more than a fifth 
from 40 in the same period last year.  

Table 2: Q2 2021 – Microbiological tests 

Water leaving service reservoirs 

Parameter  Total Number of tests  Number of tests not 
meeting the standard  

E. coli  52,111 3 

Coliform bacteria  52,109 49 

E. coli at service reservoirs 
Following a detection of E. coli and coliform bacteria at South East Water’s Blatchington service 
reservoir in September, the company removed the asset from supply and conducted an internal 
inspection. The inspection identified several points of ingress around access seals and the company 
initiated remedial work to repair the defects prior to returning the asset back to supply. The 
company implemented enhanced monitoring to provide reassurance that the completed remedial 
measures were effective. 

South West and Bournemouth Water detected E. coli and coliform bacteria in water being supplied 
from the Lymington water tower in August. Following this detection, the company removed the 
asset from supply, thereby protecting the network from any further contamination that may arise 
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from this structure. The predecessor company Bournemouth Water had previously inspected 
Lymington tower in 2012, however a copy of the internal inspection report was not available. A 
report from a 2013 external inspection however noted that the steel plate of the roof tank should 
be replaced with a new roof structure. It was not possible to ascertain what, if any, actions had 
been completed by the predecessor company following this external inspection and the current 
South West and Bournemouth company had not taken any measures to understand the condition 
of this tank prior to the detection of E. coli and coliform bacteria.  

South West and Bournemouth Water have a service reservoir legal instrument which has been 
served under the company transformation programme. This notice will bring all tanks which are 
outside of their 10-year inspection frequency back into the 10-year period. Due to the passage of 
time between when the former Bournemouth Water merged with the current owners of South 
West Water, the Inspectorate recommended that the company undertakes a gap analysis across the 
former Bournemouth Water supply area to identify which tanks have had previous external and 
internal inspections. Where available, condition reports should be reviewed to identify whether 
actions previously raised have been completed. The company should take immediate action if this 
review identifies any risks to wholesomeness if defects exist at assets which have not been rectified. 

In August, Severn Trent Water acted promptly to remove the Burnmills service reservoir from 
supply after E. coli was detected within. The company’s investigation identified leakage around an 
access hatch as the most likely cause of the breach. No issues were found with the bulk supply from 
Anglian Water and investigatory samples downstream from the reservoir proved to be satisfactory. 

Coliform bacteria at service reservoirs 
Of the 49 coliform detections at reservoirs nine were considered unlikely to recur, four were 
covered by legal instruments and for a further five the assessing Inspector considered that a 
satisfactory investigation had been conducted and no cause could be found. 

In quarter 3 2021 Anglian Water had eight significant microbiological failures at service reservoirs. 
Toseland service reservoir failed twice for Coliforms in July (2/100mL) and September (1/100mL). In 
July 2021 the asset was bypassed to remove the asset from supply following the detection. The 
breach was caused by planned work on the inlet main occurring the night before the regulatory 
sample was taken. This involved one section of the main being replaced. The main replacement 
work did not follow the company impact plan meaning that no turbidity or chlorine measurements 
were recorded following the repair and no mains samples were taken after the work had been 
completed. The company have since issued a water quality bulletin to all mains repair teams to 
remind staff that impact plans must be followed and that samples and onsite field test results must 
be collected.  

The Inspectorate advises companies to conduct regular audits on mains repair work plans and 
teams completing the work to ensure that all procedural steps are being followed and that risks to 
water quality are being considered. Completing internal audits on mains repair and network teams 
on a periodic basis will drive continuous improvement and ensure company standards are upheld.  

The second repeat failure at Toseland service reservoir had no definitive root cause identified. The 
asset was successfully inspected, and inundation tested in September 2021. Enhanced 
microbiological monitoring has been put in place on the site. The Inspectorate noted that the 
chlorine levels in the service reservoir showed a deterioration at the time of the coliform detections 
in July and September 2021 and therefore a recommendation was made for the company to make 
use of all traditional data sources that are readily available to make timely interventions. Sites that 
show poor turn over and deterioration in chlorine residuals should be subject to further 
investigation and possible network optimisation work to prevent water quality risks presenting. 
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A September 2021 compliance return included Anglian Water coliform failures at Mursley reservoir 
(1/100mL), Hethersett tower (1/100mL), Normanton reservoir (2/100mL), Sapley tower (4/100mL), 
Brixworth tower (1/100mL) and Maidford reservoir (6/100mL). Mursley reservoir was removed 
from supply and inspected, with redundant pipework and ingress around the hatches and over-
banding identified as the root cause. The asset will remain out of supply until the root causes have 
been rectified. This asset has deteriorated significantly since the last inspection in 2019. It is good 
practice for companies to hold detailed inspection reports (internal and external) that include 
pictures and location plans so that companies can monitor and visually assess asset deterioration 
over time. To maintain standards of wholesomeness and compliance with regulation 4, all 
redundant connections should be removed or physically disconnected from tanks at the time of 
inspection. All entry and exit points on tanks should be identified and assessed. During inspections 
companies should take the opportunity to assess by CCTV as much pipework as possible whilst 
tanks are empty to check for tree root ingress, potential leaks and pipe integrity.  

The coliform at Hethersett tower was caused by ingress via the hatch upstand joints on all three of 
the tower roof access hatches. The company are completing remedial work and the roof inundation 
test will be repeated to ensure no further ingress is occurring prior to returning the tower to 
service. Similarly, the Coliforms at Normanton reservoir were also caused by ingress on hatches in 
addition to ingress identified on the roof-to-wall joint. Remedial work is being undertaken on this 
asset and it continues to remain out of supply. Upon investigation the Inspectorate identified that 
the free and total chlorine trends showed a substantial difference (approximately 0.4mg/L). The 
Inspectorate has required the company to investigate the large chlorine demand at this asset and 
provide an update on findings. During the breach assessment the Inspectorate also observed 
elevated colony counts. Companies are reminded that the Regulations stipulate that there is no 
abnormal change in colony counts at 22 ͦC on samples from storage points. The Inspectorate 
recommended that the company make use of all traditional data sources that are readily available 
to make timely interventions on assets that are showing deteriorating quality.  

The most likely cause of the four coliforms detected at Sapley tower was ingress identified via the 
access points in the tower roof during an inundation test. Anglian Water have advised the 
Inspectorate that the company are evaluating the possibility of permanent abandonment of this 
asset. Again, this tower showed deteriorating chlorine residuals in the weeks prior to the failure, the 
total chlorine was 0.7mg/L at the beginning of 2021 and 0.22mg/L at the time of the breach. There 
is also an increase in plate counts at 22 ͦC prior to the coliform detection. Again, the company were 
reminded to make use of all traditional data sources that are readily available to make timely 
interventions.  

The Industry is advised to continually appraise the need for older assets, if left to fail before 
abandonment wholesomeness is put at risk. Regular resilience assessments and asset 
rationalisation is good practice to ensure networks are operating efficiently and older assets get 
periodically reviewed for upgrade or abandonment as necessary.  

The coliform failure at Brixworth tower was also caused by ingress on the tower access points. In 
this instance the same points of ingress were observed in the internal inspection on the asset in 
2017. The Inspectorate reminds companies to conduct appropriate checks on remedial works and 
previous repairs periodically to ensure that repair work is not deteriorating and introducing asset 
vulnerabilities.  

Anglian Water had a compliance failure of six coliforms/100mL at Maidford reservoir in September 
2021. This detection was also reported as an event due to repeat coliform detections at the storage 
point and in distribution. In response the company initiated chlorination of District Metered Area’s 
downstream of the asset. The Inspectorate noted that there was very little chlorine in the samples 
from Maidford service reservoir throughout 2021. The chlorine residual in other assets on the same 
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supply system also show a decrease in the time leading up this sample being taken. The 
Inspectorate recommended that if this asset is returned to supply (following the required remedial 
work for ingress risks) that turnover and chlorine residuals are actively investigated, and 
improvements made to ensure that water supplied from the asset remains wholesome and meets 
the requirements of regulation 4.  

Due to the number of service reservoir compliance failures in quarter 3 2021 the Inspectorate is 
considering further actions to investigate the pattern of asset deterioration being observed at 
Anglian Water and the improvement measures that may be necessary. 

In September 2021 United Utilities recorded a compliance breach at Newlands service reservoir for 
coliforms (2/100mL). This was followed by subsequent coliform detections from the reservoir and 
the company notified the Inspectorate of an event. The company identified the root cause of the 
failure to be the installation of a new sample line pump which had not been properly 
commissioned. Procedures were not followed correctly resulting in the collection of samples which 
were not representative of the water in supply and therefore a breach of regulation 16(11). The 
company have since put in place a clear process to sign off work completed on network assets.  

The Industry are reminded that all regulatory sample points should be validated and commissioned 
appropriately before being signed off for use as a regulatory compliance point to ensure standards 
in regulation 16 are met. 

In July, a single coliform detection was reported at Gilfach Fargoed service reservoir (Dŵr Cymru 
Welsh Water). Resamples indicated the issue was with compartment 2, which was removed from 
supply for inspection. Ingress was identified and repairs to this compartment are ongoing. The 
reservoir was built in 1965 and compartment 2 had not been previously inspected. Once the repairs 
are complete, compartment 1 will be inspected. This highlights the risk companies are carrying 
when there has been a significant period of time since an internal inspection and companies are 
therefore unable to keep their risk assessments up to date.  

In the third quarter, Dŵr Cymru Welsh Water reported 10 coliform breaches at service reservoirs. 
This is a significant increase from three, reported in the same period in 2020. Of the 10 breaches 
reported, subsequent investigations highlighted ingress or structural issues as the likely cause for 
seven of these failures. Where there is more than one compartment, the repair work required to 
resolve the structural issues and ingress identified in the tank inspected is causing further delay in 
inspecting the other compartments. In some cases, this is leading to a delay of several months 
before the investigation is complete and the company is fully satisfied that the investigation is 
complete.  

In response to these compliance breaches and the risks that the subsequent investigations are 
uncovering, the Inspectorate has begun enforcement proceedings to issue a regulation 28 notice to 
the company for microbiological risks in all service reservoirs and water tanks.  

Hafren Dyfrdwy reported one colfiform breach at Penymynydd service reservoir. A full investigation 
was carried out however no cause was able to be found for the failure and all resamples were 
satisfactory.  

Water quality at consumers’ taps  
E. coli at consumers’ taps 
There were three detections of E. coli at consumers’ taps in the third quarter (ANH, TMS, UUT). 
Anglian Water and United Utilities both identified the consumers’ fittings as the most likely cause of 
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the failure. Whilst Thames Water’s investigation included a water fittings inspection and follow up 
sampling and was assessed to be appropriate but did not establish a cause. 

Aluminium 
An aluminium breach (753µg/L) in the United Utilities Martholme Gravity zone in July 2021 was 
attributed to a transient increase in flow and pressure within the local network. The increase in flow 
and pressure was associated with work the company were undertaking to commission a pressure 
management valve which was in close proximity to the breaching property. The company’s risk 
assessment for the work did not adequately consider discolouration risk and the Inspectorate issued 
a recommendation that the company reviews its procedure for the pre-work risk assessment to 
include consideration for network modelling in order to understand the potential for discoloured 
water caused by transient changes in flows and pressures. Companies are reminded of the 
usefulness of network modelling for planned and unplanned activities on the supply system. Had 
this work been properly assessed the disturbance of historical mains sediment could have been 
foreseen. 

Benzo(α)pyrene 
In July 2021 a detection of benzo(a)pyrene at a concentration of 0.0128µg/L was detected in United 
Utilities High Newton water supply zone. This same sample also failed for aluminium (1,210µg/L), 
iron (2,300µg/L) and manganese (199µg/L). The company believes the most likely cause for the 
elevated benzo(a)pyrene result was the disturbance of historic mains deposits following a burst on a 
main in the local network. As part of the investigation, the company reviewed its GIS mapping 
system and could not find records of any bitumen lined mains in the High Newton zone or in any 
upstream network assets. In this instance the company have not been able to conclusively identify 
the root cause and remediate the issue. The Inspectorate recommend that the company carry out a 
risk assessment of the mains in the zone to establish the possible presence and extent of any 
bitumen lined mains. Companies are reminded that benzo(a)pyrene is a health-risk based 
parameter and that it should not be present in the drinking water supply system. Companies should 
undertake substantial efforts to identify any historical mains that may be bitumen lined following 
benzo(a)pyrene detections. 

Chloride 
Chloride was detected in excess of the PCV three times in Q3 on the Isles of Scilly at Pump, Tommy’s 
and Higher Town works. Each of these sites have a legal instrument in place which details the 
required improvements that South West and Bournemouth Water are undertaking to bring the 
water supply arrangements across the islands up to required standards. As an interim measure, 
consumers on the islands have been advised to use bottled water to make up infant and formula 
feed for babies. 

Iron 
Six of the thirty breaches of the iron standard were already covered by legal instruments, and for a 
further 18 breaches the Inspectorate assessed the breaches as either trivial, unlikely to recur or 
there were satisfactory investigations that did not determine the cause. However, the following 
breaches required further action. 

Southern Water detected iron and manganese in excess of the prescribed standard in a sample 
collected from the Turners Hill supply zone in July. Prior to this detection, water levels in the 
supplying Buchan Hill service reservoir dropped to very low levels due to an outage at the supplying 
Hardham works. The company could not conclusively confirm that the low level in the service 
reservoir contributed to the detection, partly due to the timing of when it completed the 
investigative sampling. The Inspectorate made recommendations that investigative sampling is 
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completed in a timely manner to help determine the cause of future compliance failures. A 
recommendation was also made as no risk assessment was provided for the tankering activity that 
the company conducted to support the supplies at Turners Hill service reservoir in the period prior 
to this detection. The Inspectorate could not rule out that the tankering activity contributed to the 
failure so made a recommendation that the company undertakes risk assessments for future 
tankering activities to assess the risk of sediment being disturbed in the receiving asset or main. 

The Inspectorate considered further enforcement following a third Iron breach in 2021 in Alvaston 
zone. Severn Trent Water investigated this breach from July, which proved to be short-lived and re-
briefed staff on valve operations. The company subsequently completed a wider report into the 
risks associated with iron breaches within this zone. Whilst the company consider the need for 
further action to be low, any additional failures shall lead to enforcement being considered again. 

In September United Utilities had two iron breaches at consumer properties that were assessed as 
covered by legal instrument (Wavertree zone 233µg/L and Audlem zone 268µg/L). No root cause 
was found for the breach in the Wavertree zone, however the company stated that customer 
contacts for discolouration have exceeded the regional average for Wavertree Water Supply Zone. 
In addition, the failure in Audlem zone identified a cast iron main with poor turnover supplying the 
property which was causing persistent failures at the original property and the neighbouring 
properties. Notice UUT 2020/00005 requires the company to address risks associated with iron, 
manganese, aluminium and turbidity. Under the notice the company must reduce the risk of 
discolouration in zones by implementing bespoke solutions that will prioritise zones for 
improvement work based upon discolouration failures, consumer contacts and consumer 
acceptability. Companies are encouraged to benchmark their discolouration strategies against other 
water companies and current industry good practice. 

In August 2021, Dŵr Cymru reported an iron breach from a domestic property in the North 
Anglesey water quality zone. This zone previously had a regulation 28 notice for discolouration 
which had been completed and revoked in February 2021. As part of this notice, the company had 
put together a care plan for the zone, to monitor discolouration risk and maintain the network. The 
affected property was located in a cul-de-sac and the company subsequently flushed this main to 
remove any build-up of iron sediment. A review of the area highlighted that a nearby power station 
was currently in the process of being decommissioned. Whilst this was known to the company, the 
contract for a replacement power station had since been cancelled and the main supplying the area 
was now oversized. The company have updated the care plan for the zone to reflect the change in 
circumstances and will consider if further work is required to maintain the network in the absence 
of the anticipated additional flow from the power station. The company has also completed a high 
velocity flush of each section of the network downstream of the trunk main and competed work to 
condition the main on the outlet of the supplying treatment works. 

Lead 
Recommendations were made to Southern Water following the detection of lead in a zonal sample 
collected from the Pitfield zone in July as the company did not complete a full investigation to 
determine the material of the communication pipe supplying the affected property. 
Recommendations were also made to the company after a lead detection in the Colewood zone in 
August to ensure that appropriate up and downstream samples are collected during investigations 
following a breach of the standard. 

The Inspectorate welcomed the proactive investigation undertaken by Severn Trent Water following 
a lead exceedance in Hinckley zone in August. Investigatory samples from neighbouring properties 
showed elevated lead concentrations (but below the PCV). The company carried out a rudimentary 
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survey of nearby properties and identified several that were likely to have lead service pipes. The 
company are planning to address these risks in a programme over the next year. 

Manganese 
A routine monitoring sample taken from a property in Dŵr Cymru Welsh Water’s Capel Dewi water 
quality zone was reported to have failed for manganese. Elevated levels of iron below the PCV were 
also noted in the sample. The property is supplied from Llangunnor service reservoir and the 
company’s investigation identified high flows on the inlet main to the service reservoir which 
disturbed sediment in the main and were the likely cause of the manganese failure.  

The company further identified that the high flows in the inlet main were due to several reasons. 
One of two pumping mains transferring water from the upstream treatment works to the service 
reservoir had been taken out of service to allow checks on the surge vessel. There had also been a 
significant demand on the service reservoir due to a recent period of hot weather and the start of 
the holiday period. To prevent the service reservoir emptying, a pressure reducing valve (PRV) at 
the upstream treatment works had been bypassed the day before to allow sufficient flow into the 
service reservoir. A risk assessment had been carried out which did not highlight any water quality 
risks and stated peak flows should not exceed 60m3/hr. However, flow trends provided indicate this 
flow increased to 140m3/hr, due to unusually high summer demand, and therefore the risk 
assessment does not appear to have been followed. In light of the sample failure, the company 
have reviewed the risk assessment and have included a section to monitor flows for at least 30 
minutes after the valve has been operated and the bypass is in place. 

Although the company had reviewed and updated the risk assessment for the zone, the cause of the 
breach was up stream of the service reservoir and this risk assessment had not been updated. The 
company therefore received a recommendation to review this risk assessment for the upstream 
service reservoir to take into account the increased risk for manganese and other discolouration 
parameters. 

Manganese was detected from the Southern Water’s Turners Hill supply zone in July, which has 
been commented on in the Iron section, above. 

pH 
pH below the admissible range was detected in a zonal sample collected from the Bryher supply 
zone on the Isles of Scilly. The low pH concentration was attributed to the condition of the pH 
correction media at the supplying Bryher works which was determined to require replacement. A 
new operational low pH value was introduced by South West and Bournemouth Water, which will 
now trigger media replacement. A recommendation was made to the company to review and 
update their procedure for pH correction media replacement to reflect their findings following the 
increased frequency of media replacement and the new pH trigger value. Inclusion of the pH 
parameter on the island wide notice for Bryher will also be considered.  

Taste and Odour 
In August, a musty odour and elevated iron result above the PCV was reported on a sample taken 
from a GP Surgery in the Dŵr Cymru Welsh Water Newport water quality zone, which is covered by 
a regulation 28(4) notice for discolouration. The company concluded that the cause was due to low 
turnover in the supplying main as the property was situated at a dead end. The company flushed 
the main and carried out a water fittings inspection at the property which found seldom used points 
of use in the surgery. The company received a recommendation to review the procedure for 
investigating sample failures so that the company can ensure adequate evidence is collected in to 
order to meet the requirements of regulation 18. 
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Whilst Southern Water concluded that the cause of a taste detection in July was due to internal 
fittings on the domestic distribution system, the Inspectorate made a recommendation that the 
company fully investigates the increase of consumer contacts that were recorded in the zones 
supplied by the Otterbourne works. The intent of the investigation should be to identify whether 
there is any evidence of an alternative origin for the taste from the water being supplied from this 
site.  

Following a detection of a pencil/wood taste in the South East Water North Downs supply zone, the 
company conducted an investigation which included identification of the service pipe which serves 
the property. The service pipe was found to be 230m long with some of it thought to be black 
alkathene material. However, due to the long length the water company did not trace the pipe in its 
entirety to confirm what material it consists of. The company provided flushing advice for the 
consumer, to flush the tap for a few minutes, which was deemed to be inappropriate due to the 
length of pipework and required volume to turn over and remove any potentially unwholesome 
water. Recommendations were made to South East Water to review the advice which is given to 
consumers where extended service pipes exist and for the company to review all available options 
and takes action as appropriate to ensure the consumer receives a wholesome supply.  

A protracted investigation into a ‘petrol’ odour failure in Severn Trent Water’s Atherstone zone in 
July, led to the Inspectorate recommending that the company derive a timelier conclusion to their 
investigations. Two consumers were issued with a do not drink notice (DND) on 27 July following 
the detection of polycyclic aromatic hydrocarbons (PAHs) as part of the initial investigation. The 
company rezoned the properties onto a nearby trunk main and are planning to replace the section 
of bitumen lined main that the properties are supplied from. Satisfactory samples results following 
the rezone allowed the DND notice to be lifted on 19 November. 

In July 2021 Northumbrian, Essex and Suffolk Water reported an event in the Great Yarmouth zone 
following a number of earthy/musty consumer complaints and a taste and odour compliance 
breach. There are known issues with earthy/musty taste and odours from the upstream Ormesby 
works due to the raw water sources at this location. Action was taken at Ormesby works in 
response to the issue which included reducing and eventually ceasing abstraction from the Ormesby 
Broad which was the source of the 2-methyisoborneol and geosmin parameters causing the taste 
and odour detections. Treatment at the works was also enhanced with powdered activated carbon 
dosing to remove these compounds which are common in algal bloom seasons across raw surface 
water sources. The company additionally increased monitoring through the treatment process at 
Ormesby works and within the down steam network. The Inspectorate analysed consumer 
questionnaires as part of the event assessment and whilst there is evidence of rejection due to the 
taste and odour of the water supplied to consumers, many were happy with the company response. 
The company acted quickly in response to the consumer complaints and implemented powdered 
activated carbon dosing to minimise the taste and odour issue and prevent a recurrence. The 
Inspectorate welcomes the swift approach to implement enhanced treatment at Ormesby works 
and reminds companies to continually appraise the risks of 2-methyisoborneol and geosmin 
parameters being present in raw surface water sources which can lead to downstream taste and 
odour issues.  

Two odour failures from Yorkshire Water Northallerton and Thurst 2019 and Loxley 2004 zones in 
August resulted in recommendations when the investigating Inspector identified that the 
company’s laboratory provider had cancelled the corresponding taste analysis. The odours, which 
were recorded as ‘rubber/weedy’ and ‘dirt/weedy/bitter’, were not detected in field tests taken by 
the sampler and in both instances all re-samples were satisfactory. No water fittings contraventions 
were identified at either property. The Inspectorate recommended that the company’s laboratory 
provider reviews its procedure to expand the guidance to panellists on which our detections can be 
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safely tested. In both instances the panellists rejected the water and cancelled the taste test 
however no advice was given to the consumers at the sampled properties. The Inspectorate 
therefore issued a second recommendation that when taste samples are cancelled due to an odour 
detection, that the company ensures that appropriate measures are taken to protect all affected 
consumers. All companies are referred to the 2018 CIR report published in July 2019 and the 2018 
quarter 2 report which states that if companies consider there may be a risk to the health of their 
own staff or contractors carrying out taste testing, it is incumbent upon them that they take 
appropriate steps to protect consumers. The Inspectorate should be notified appropriately of any 
event that arises as per the requirements of the Water Industry (Suppliers Information) Direction.  

In August and September 2021 Anglian Water detected two odour failures in the Halstead Rural 
water supply zone. The odours were described as chlorine/TCP however the root cause for both 
breaches was not established. The Inspectorate identified an unusual geospatial distribution of 
chlorine/TCP contacts along the zonal boundary. The Inspectorate required the company to 
complete a further investigation into the cause for the chlorine/TCP compliance failures and 
consumer contacts in the Halstead Rural zone. A suggestion was made that the company review the 
chlorine set point for the supply works. Anglian Water has a high consumer contact rate across 
many of its zones and the Inspectorate is considering whether further action is necessary. Anglian 
Water have presented their water quality plans for conducting further investigational work 
regarding the high numbers of taste and odour breaches that the Inspectorate has observed in 
2021. Companies are reminded to continually monitor consumer contacts and compliance breaches 
for taste and odour and investigate repeat contacts. Triggers on consumer contact rates in DMAs for 
investigating clusters of complaints are important to identify patterns in water quality deterioration 
and prevent compliance breaches.   

A spike in geosmin in the raw and final water at United Utilities Clough Bottom works in early 
September was identified as the cause of an odour and taste failure in the downstream Clough 
Bottom zone. The company had taken regular samples from the raw and final waters since August, 
as per catchment risk assessment procedures, to monitor geosmin levels. On 3 September geosmin 
levels were recorded at 0.022µg/L which was above taste and odour thresholds. The company 
received seven complaints for taste and odour in a four-day period following the geosmin spike 
from the works at the start of September. Clough Bottom works already had set triggers for 
implementing on site powdered activated carbon dosing which would support the removal of 
geosmin from the water. The Inspectorate suggested that the company risk assesses the powdered 
activated carbon dosing concentration rate at Clough Bottom works to ensure effective treatment 
of geosmin to mitigate against further breaches of the regulations. Companies are encouraged to 
act proactively when geosmin or 2-methylisoborneol concentrations are increasing in raw waters to 
prevent compliance breaches and consumer complaints. 

Trihalomethanes 
Following the detection of THMs in a sample collected from the Tresco supply zone on the Isles of 
Scilly, South West and Bournemouth Water concluded that the most likely cause was the presence 
of bromide/organic material in the raw water. The detection was reported as an event and 
recommendations were made for the company to further investigate the quality of the raw water 
sources to see if there is any potential for the raw water flow to be better managed to reduce the 
risk of THM formation and the regulatory risk assessment is appropriately updated. Following this 
detection, THMs have been included in the island wide notice for Tresco. 
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Events Case Studies 
Hafren Dyfrdwy - Elevated aluminium, Pendinas works 
The operation of any water treatment works requires careful monitoring to ensure all processes 
remain within limits. Alarms are in place to alert operators when limits are exceeded, and 
expeditious action is always required before water leaves site. Pendinas treatment works is a small 
surface water works in North Wales. On the morning of 29 July 2021, the primary lime dosing 
pipework became blocked. As a consequence, the pH monitor, located after the inlet flash monitor, 
began to read erratically which had subsequently affected the interstage lime dosing pumps, 
increasing their speed to 100%. As a consequence of these events, some of the aluminium from the 
coagulant stage was not removed through the clarification and rapid gravity filtration (RGF) 
processes. Later that afternoon, the aluminium monitor located after the interstage dosing pumps 
recorded elevated concentrations of aluminium above 200µg/L. The monitor did not trigger an 
alarm and therefore the process continued to operate out of control without intervention. 

The problem was identified by a company operative the next morning, 30 July. The primary lime 
dosing pumps were changed over, improving the lime dosing and resulting in aluminium 
concentrations returning to the expected range for the process design. By midday the interstage 
lime dosing issues were resolved by recalibration of the pH probe. Control was restored to the 
process by 16:00 on 30 July 2021. A sample collected at 08:52 from Pendinas treatment works final 
water on 30 July 2021 was later reported to contain 289µg/L of aluminium. Samples collected as 
part of the investigation indicated elevated levels of aluminium in the downstream service reservoir 
and network and although no breaches were reported above the prescribed concentration value, 
the company received a recommendation to review their sampling procedures to ensure sufficient 
and timely sample surveys are carried out following similar events of this nature.  

In response to this event, the company have reviewed the maintenance frequency for the lime 
dosing pumps and pipework and has enhanced the cleaning regime to ensure any build-up of 
material inside has been removed. Flow indicators have been fitted to the interstage pH monitors 
and the company have investigated the reasons why the aluminium monitor did not trigger an 
alarm. It was identified that the aluminium monitor was not correctly configured to the SCADA 
system and the company have since resolved this and produced a procedure for the routine testing 
of their alarms at this site.  

This event highlights the importance of regular and routine critical alarm and shutdown testing at 
water treatment works, without which, events such as these can occur without the company’s 
knowledge and potentially put public health at risk. Companies should ensure this testing 
encompasses the whole shutdown sequence, to confirm the monitor triggers alarms and, where 
appropriate, the site shuts down as expected.  

Dŵr Cymru Welsh Water - Odour, Haverfordwest 
Consumer feedback is essential in understanding any emerging water quality issues. In one such 
example. on the evening of 1 August, Welsh Water received a call from a consumer at a holiday 
cottage in Haverfordwest, reporting a sewage odour to the water supply.  

The company visited the premises and established there were five holiday cottages in the complex. 
The cottages had been renovated and had a number of environmentally friendly measures installed, 
including a pumped rainwater harvesting system. This system also used recycled water from the 
shower and washing machine to flush toilets. 
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The next day, a full water fittings inspection was carried out, which identified an open cross 
connection between the rainwater harvesting system and the mains supply. The rainwater 
harvesting system was isolated and disconnected the same day to prevent any further risk of 
backflow. The company issued advice to all affected properties not to use the water and notified 
the local authority regarding the private water supply (rainwater harvesting system). Welsh Water 
received a recommendation in relation to the timely provision of restriction advice to consumers, 
which should be carried out as soon as possible to protect public health. 

The company’s investigation identified the likely cause of the ‘sewage’ odour detected was the 
rainwater harvesting system, which was pumping at a higher pressure (40m head) than the mains 
supply (30m head), and backflow of recycled water had occurred into the drinking water through an 
open cross connection. 

This example serves as a reminder to all involved in the installation of these systems that drinking 
water quality should always come first and must never be connected directly to a harvesting 
system. Equally, it also highlights the importance and role of water fittings inspections to identify 
such occurrences.  

Northumbrian, Essex and Suffolk - Loss of chlorine, 
Warkworth works 
The application of chlorine for the purposes of disinfection has been the single biggest factor in the 
provision of safe drinking water. This critical process must always be closely monitored to maintain 
pre-set limits and where these are outside of these limits, alarms together with systems to maintain 
disinfection should be in place. Northumbrian Water, Warkworth works received an alarm in 
September 2021, indicating that the duty chlorine drum was empty. An automatic changeover 
would normally be expected to happen but after this change a second alarm was triggered, 
indicating the new drum was also empty. The operator went to turn on the emergency chlorine 
system, but this would not start resulting in a low chlorine alarm on the treated water. After a 
period of attempting to start the emergency chlorination system, the decision was taken to shut the 
whole site down. This was implemented with the chlorine residual at 0mg/L. Due to the shutdown 
time, eight minutes of water entered the clear water tank, without any chlorine.  

An investigation identified that upon the changeover for the empty gas drum, the valve for the new 
drum was closed which prevented chlorine being dosed. The check on the emergency system 
verified that the system was able to start and run without issue. Both systems were therefore 
available to the operator and had they been engaged there would have been no loss of chlorine. 
This was therefore a completely unnecessary event. To prevent a recurrence of this event the 
company have made an amendment to the drum changeover checklist to ensure that the valve is 
open when a drum is changed. The company issued a water quality alert to all other works which 
utilise chlorine gas to make operators and managers aware of this event and the new procedural 
changes. Companies are encouraged to check procedures associated with chlorine gas drum 
changes overs (both manual and automatic) to check whether there is a risk of drum valves being 
left shut upon installation. To mitigate this risk, the company have set the emergency dosing system 
to run continuously, dosing approximately 0.5 – 0.6mg/L of the 1.3mg/L required to meet the water 
quality targets for chlorine concentration on the final water. This means that if one system goes off, 
the operator would increase the dose rate of the other system, thus always maintaining 
disinfection. As a permanent solution to avoid a similar situation, a new automated emergency 
dosing system is being designed, and will be installed at this site in March 2022. 
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This event was a near miss, the interruption to disinfection was short lived (eight minutes). The 
works was offline and run-to-waste until such time the works was running within expected range. 
Contact time was unaffected by the loss of chlorination, and no samples breached any prescribed 
concentration or value. The final water chlorine monitor did not register a dip in chlorine, and no 
alarms were raised for final water chlorine concentration. 

The Industry is reminded that scenario planning, practice and familiarisation with equipment is an 
important step in proactively preventing incidents occurring. Emergency dosing systems should be 
regularly checked and wherever possible should be automated with alarm systems built into the 
normal works operational control philosophy.    

United Utilities - Discoloured water, Bolton 
Managing networks is a critical role in maintaining water quality. Any intervention runs the risk of 
unwanted outcomes such as a loss of supply or discolouration. It is therefore imperative that 
records and risk assessments ensure any work which is carried out is appropriately designed to 
avoid adverse outcomes. 

In one such example a leak from a valve on a 3-inch cast iron main, near to where it was connected 
to a 10-inch ductile iron main required a re-zone to be put in place and the repair carried out. 
However, once the repair had been completed, the area flushed and the network returned to its 
original configuration, three calls of no water were received from the zone. A Water Network 
Technician returned to site and identified that the repaired valve had been left in the closed 
position. When this valve was opened, a further leak was identified coming from the 10-inch ductile 
iron main. The re-zone was put back in place and the second leak was repaired. Following this the 
network was again returned to its original configuration. The company then began to receive 
reports of discoloured water with a total of 69 consumer contacts. 

The post incident review identified that one of the affected District Metered Areas (DMAs) had 
been divided in two the previous year. During the rezone for the repair work, both of these DMAs 
were supplied by a 250mm main parallel to the 10-inch trunk main. The company found the cause 
of the discoloured water was the 250mm main operating at higher than its normal flow. The risk 
assessment had not identified this as a risk because the DMA reconfiguration work in 2020 was not 
recorded and therefore not considered for any risk assessment due to outdated information. The 
company have since issued a technical briefing note to inform staff of the lessons learned following 
the event. However, the Inspectorate also issued a recommendation to ensure that the company 
review their procedure for implementing rezones to include consideration for network modelling to 
understand the potential for high flows and discoloured water.  

The industry is reminded of the value network modelling can bring to planned and unplanned mains 
work. It is important that companies keep network records up to date to ensure that model outputs 
are representative. The Inspectorate encourages modelling teams to become more integrated 
within regional control centres and that modelling expertise is valued and utilised to proactively 
assess and support the formulation of impact plans. 

United Utilities - Discoloured water, Wigan 
In another example where records of valve type, status, and impact of all network valve operations 
are known and understood prior to any assets being operated by fully trained and operatives; 
United Utilities started to receive contacts from consumers reporting discoloured water from an 
area of Wigan in late September 2021.  
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A routine and proactive clean of a strainer which required a bypass of a pressure management valve 
resulted in an immediate loss of pressure downstream. In an attempt to increase the pressure, the 
company further opened the bypass, but this had no effect, and the job was aborted. Following the 
consumer reports of discoloured water, flushing was initiated where discolouration contacts were 
received. In total the company received 111 consumer contacts in relation to the event.  

The decrease in pressure on the local network, including a 12-inch cast iron distribution main, 
followed by the recharge of the network re-suspended historic deposits. The company were not 
aware that the bypass valve required approximately 200 turns and so after only approximately 25 
turns the valve had not been opened enough. The absence of this small, but crucial piece of 
information meant that the job was destined to failure from the outset and further emphasises the 
need for companies to keep and maintain accurate records. 

United Utilities - Discoloured water, Liverpool 
The use and abuse of hydrants continue to be a challenge for companies, particularly where 
unplanned use can result in mains disturbance. In one such example following unauthorised hydrant 
use in July 2021 United Utilities began to receive contacts from consumers in the Childwall zone of 
Liverpool. The company received 59 contacts from consumers reporting discoloured water supplies.  

Hydrant abuse had occurred on three consecutive days in the company's Childwall zone. On the first 
day, 9 discolouration contacts were received. No sampling or flushing was carried out. However, on 
the second day a further 31 contacts were received following further hydrant abuse which required 
flushing until the water ran clear. On the third day the company identified yet another hydrant 
abuse in the zone which also required flushing. The company continued to receive consumer 
contacts the following day which required a flushing programme for the rest of the week.  

Hydrant abuse such as this example, often lead to sudden increases in flow, causing the re-
suspension of historic mains deposits producing discoloured water supply to consumers. In this case 
the suspected hydrants that were illegally operated have since been capped off with an anti-vandal 
cap. In total of thirty-three anti-vandal caps have been installed by the company. It is a reminder for 
companies that such action is necessary to protect drinking water quality.  

Following investigations, the Inspectorate was critical of the company’s sampling and the timeliness 
of sampling during the event with the first sample taken almost 29 hours after the first 
discolouration contact was received. Additionally, the use of turbidity measurements particularly 
when working outside of daylight hours permits an appropriate assessment of when flushing is 
successful. The company has been reminded that empirical measurements and responsive sampling 
provide good data to inform decisions when considering a water quality first approach.   

Yorkshire Water – Back-siphonage contamination, Leeds 
In quarter 3 2021 the Inspectorate was contacted by a concerned member of the public who was 
worried about their water supply following an incident. Upon investigation the Inspectorate became 
aware of an unreported Yorkshire Water event in Leeds that occurred in March 2019. The 
Inspectorate investigated and wrote to the board level contact requesting that the event was 
formally notified. It is a requirement under Section 9 of the Water Industry (Suppliers’ Information) 
Direction 2021 that the Drinking Water Inspectorate is notified of events. The guidance on the 
notification of events (July 2019) which can be accessed on the Inspectorate’s website (http://dwi-
content.s3.eu-west-2.amazonaws.com/wp-content/uploads/2020/11/03135401/Guidance-on-the-
Notification-of-Events-Version-1.1.pdf). 

http://dwi-content.s3.eu-west-2.amazonaws.com/wp-content/uploads/2020/11/03135401/Guidance-on-the-Notification-of-Events-Version-1.1.pdf
http://dwi-content.s3.eu-west-2.amazonaws.com/wp-content/uploads/2020/11/03135401/Guidance-on-the-Notification-of-Events-Version-1.1.pdf
http://dwi-content.s3.eu-west-2.amazonaws.com/wp-content/uploads/2020/11/03135401/Guidance-on-the-Notification-of-Events-Version-1.1.pdf
http://dwi-content.s3.eu-west-2.amazonaws.com/wp-content/uploads/2020/11/03135401/Guidance-on-the-Notification-of-Events-Version-1.1.pdf
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This gives clear information on what should be reported as an event. Not to report an event may 
result in enforcement action being taken. Where doubt exists companies should contact their 
liaison inspector to clarify whether an event should or should not be reported. 

In this event, Yorkshire Water were contacted by a business customer in Leeds, reporting blue 
discolouration to their water supply. The company visited the business and identified that the cause 
of the discolouration was back-flow of a blue cleaning solution from a district heating plant located 
nearby. The supply was disconnected whilst water fittings investigations were completed. It was 
identified that there was no backflow prevention device at the district heating plant as required by 
the Water Supply (Water Fittings) Regulations 1999 to protect the potable water network. The 
supply remained disconnected whilst the contraventions were rectified.  

Consumers are often the first to identify that there may be a water quality problem and this event 
was no different. Prior to the blue water contact from the local business there had been contacts 
from consumers reporting a ‘green tinge’ to their supply including from a children’s nursery, who 
reported orange discolouration. It is therefore disappointing that when the company visited, they 
did not carry out sampling at the time, but simply flushed until the water ran visibly clear and 
provided normal discolouration advice. This was a missed opportunity. 

When the company did eventually take samples following the identification of the root cause at the 
district heating plant, the company detected metals including iron, aluminium and manganese, 
(46,400µg/L, 462µg/L, and 1,900µg/L respectively). The company also detected a maximum level of 
turbidity at 322NTU and elevated levels of phosphate up to a maximum of 4.66mg/L. 
Concentrations of metals, including iron and manganese, remained elevated in the network for a 
period of at least three weeks reaching domestic properties. No sampling was completed at the 
children’s nursery until mid-April 2019. At the heart of a water company there should be an 
enduring need to ensure confidence in drinking water and this requires a water quality first 
approach. This was not demonstrated in this event. The company did not inform consumers in the 
vicinity (who may or may not have been present on the weekend of the event) to flush their supply 
pipes following the event or when reopening businesses after the weekend; and the company did 
not issue a restriction of use notice to any properties affected in the district metered area. It is clear 
that the company conducted a poor risk assessment in relation to the risk to public health and 
impact on the network mains material. 
  
At the root of this event is the fact that the district heating plant and connection to the Yorkshire 
Water network was not subject to a Water Regulations Inspection and sign off prior to connection. 
This was despite the district heating plant and Leeds City Council having requested a larger 
connection from Yorkshire Water and that this connection took place on 15 October 2018. There 
was therefore an opportunity for Yorkshire Water to inspect the premises and identify the water 
quality risk. The water company are the designated regulator under the Water Fittings Regulations 
and in this instance have not met the minimum standard in this role. The Industry more widely are 
reminded of the importance of assessing new connections and taking opportunities to inspect high 
risk premises to ensure that Water Fittings Regulations are being adhered to in order to protect the 
public supply network and public health. 

 

Yorkshire Water - E. coli, Butterbusk service reservoir 
The use of Remote Operating Vehicles (ROV) as a means of inspecting service reservoirs is an 
innovative technology which helps companies inspect the internal space without removing a 
reservoir from supply. Operated properly, this method is another tool in the armoury for protecting 
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drinking water quality. Following one such inspection at Butterbusk service reservoir, dip samples 
were collected from both compartments which showed the presence of E. coli bacteria at a 
concentration of one colony per 100mL. 

As part of a company investigation resamples were collected and found to be clear, indicating any 
contamination was transient. However, a swab of the ROV identified the presence of E. coli 
underneath the plastic ROV braces, (see Photo 1 below for contamination location).  

Photo 1. Yorkshire Water remote operating vehicle plastic brace location where E. coli bacteria 
detected 

 

The company reviewed and updated the ROV procedure including steps to remove the wing nuts 
and disinfect the plastic strips on the ROV braces to prevent recurrence. Companies are encouraged 
in the light of this example to work with internal or third party ROV teams to ensure disinfection 
prior to tank entry includes any braces. 

Drinking water is a food product and all personnel working with water must complete a National 
Water Hygiene course and be registered on the Energy and Utility Skills Register (EUSR). This is to 
ensure proper hygiene practices are always maintained and personnel know why this is important. 
During the Inspectorate’s investigation it was identified that a member of staff involved with the 
ROV deployment did not hold a valid National Water Hygiene Card. The Inspectorate concluded that 
the company did not follow its own standards for having all operatives trained. Companies are 
reminded to hold robust registers of individuals holding National Water Hygiene cards and that 
those involved with restricted operations always have a valid, in date certification. 

South West and Bournemouth Water - Third-party damage 
to strategic trunk mains 
In August 2021, contractors working on behalf of a power infrastructure company were installing 
underground cabling for a renewable energy farm using a trenching machine. The machine severed 
both trunk mains which transfer water to large parts of the South West from the Restormel 
treatment works. The damage to the trunk mains resulted in a large-scale loss of supply event, with 
the company receiving over 2,000 contacts from consumers reporting no supply, aeration and 
discolouration. In response the company initiated a large-scale mobilisation of personnel and 
equipment to facilitate the repair. Bottled water was distributed, and the company conducted re-
zones in the network to limit the impact of the loss of supply. A discolouration management plan 
was implemented to help mitigate against the expected risk of discolouration that the event and 
recovery would cause. 
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Photo 2. Trenching equipment responsible for damage to the two Restormel strategic trunk mains 

 

During the planning application for the cabling work, South West and Bournemouth Water engaged 
with the power distribution company to detail measures needed and to offer assistance in locating 
the exact location of the mains. Plans detailing the location of the mains were issued to the power 
network company. However, prior to the work commencing, the power company and its 
contractors did not undertake the necessary surveys to determine the exact location of the mains, 
contrary to industry best practice and Health and Safety guidance.  

As part of the response to this event and lessons learnt South West and Bournemouth Water have 
identified increased stakeholder awareness of the risks associated with third parties by undertaking 
a communication programme to advertise a ‘Dial before you dig’ initiative and via new 
opportunities such as the ‘National Safe Digging Week’. 

Companies are reminded that, despite well-established procedures and initiatives, risks associated 
with third-party mains damage disrupting supplies remain, especially where third parties may be 
employed on behalf of the established infrastructure companies. Water companies are advised to 
ensure that they have appropriate input during planning stages to highlight these risks and to raise 
through industry communications the assistance that they can offer to identify and protect 
infrastructure during third party operations near their assets. 

Audits 
United Utilities – Service reservoirs 
On 24 September 2021 the DWI visited Winwick, Crank, Brown Edge and Alsager service reservoirs 
to conduct a risk based technical audit that focused on structural integrity, bypass arrangements, 
adherence to current legal Notices, and regulation 31 products and materials compliance. The audit 
consisted of an external inspection of each of the service reservoirs and an observation of electronic 
and written records associated with water quality measurements and procedures. The audit was 
generally satisfactory. The company’s service reservoir Notice UUT3563 requires the management 
of flora and fauna at sites. Whilst the general management of flora and fauna on sites appeared 
good with trees maintained, grass cut and no obvious signs of overgrowth the sample tapping point 
at Winwick SR was found to be submerged within a drainage chamber which contained both flora 
and fauna (a frog). 
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Photo 3. Submerged drain chamber 

 

A recommendation was given for the company to carry out remedial work on the flooded chamber 
to ensure that samples taken from Winwick SR are always representative of the quality of water in 
the service reservoir compartment. Companies are reminded to complete regular checks on 
chambers across their sites to keep these maintained and dry. This is particularly important if there 
are tapping points or sample lines passing through the chambers and where risks to regulation 16 
could present. 

A second recommendation was given to United Utilities with regard to the calibration of handheld 
test kits. The audit team observed that network field teams had access to test standards to validate 
their chlorine test kits, however the staff were not recording the outcomes of the validation checks. 
In addition, the meters were not currently included in a formal calibration and service schedule. 
Companies are reminded that by not carrying out validation and calibration of handheld meters and 
test kits the results may be unrepresentative, impacting with compliance against regulation 16 and 
potentially leading to inaccuracies in regulation 27(3) risk assessments. These inaccuracies could 
influence decisions that impact the wholesomeness of supply. United Utilities were therefore issued 
with a recommendation that the company implements the recording of validation checks on the 
instruments and includes the test kits on a calibration schedule. 
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Alternative Supply Vehicles 
Introduction 
When normal drinking water supply arrangements are disrupted, due to planned events or 
following an operational emergency, water undertakers should provide alternative water supplies 
to consumers. This can include the use of tankers to refill service reservoirs, pump water direct into 
distribution networks, deploying static tanks or bowsers for consumers to collect water, or by 
providing bottled water. 

Some water companies operate their own tanker fleet and have processes in place for tanker 
management in-house. Other water companies have arrangements with contract companies who 
will supply tankers when required. Water companies also have agreements with each other to 
provide tankers in emergency situations in the form of mutual aid. 

Water companies should have appropriate plans and procedures in place to ensure the efficient 
deployment of alternative supplies. It is good practice to maintain contingency plans with lists of 
suitable tanker filling locations, bottled water collection points and static tank deployment 
locations, considering accessibility for consumers in the affected area. These plans should be 
regularly practiced, reviewed and updated where necessary. 

The Inspectorate carried out audits in quarter three of 2021 to investigate and understand water 
company alternative supply arrangements. Disinfection, sampling and compliance with regulation 
31 were a focus of the audits, as were the procedures and risk assessments set up to support the 
alternative supply process. The Inspectorate concluded satisfactory audits at United Utilities, Hafren 
Dyfrdwy and Severn Trent and generally satisfactory at Southern Water. Unfortunately, some water 
companies were found to be unsatisfactorily operating their alternative water supply process. A 
summary of the findings from the audits with examples of good and poor practice are provided 
below. The Inspectorate encourages companies to reflect on cross-industry learning and 
benchmarking for continuous improvement of their tanker and alternative supply arrangements. 

Alternative supplies 
Water companies often use tankers, bowsers or static tanks for routine deployment to support 
supplies. Regular practice deployments of tanks are important to ensure that employees are trained 
and competent in the requirements for emergency operations. Northumbrian Water practiced 
deployment of their Arlington tanks in 2018, however the tanks themselves had not been more 
recently required to support supplies. The company has subsequently committed to carry out a 
practice deployment to support a tanker procedure review. Wessex Water demonstrated good 
practice during an exercise in August 2020, which included how to manage social distancing during 
operations for Arlington tank deployment. 

Ancillary equipment   
Ancillary equipment includes items such as standpipes, hoses, couplings and other fittings which are 
used to make the connection from either the filling point to the tanker, or from the tanker outlet 
point to the discharge location.  

Good practice was seen during the audits with Chard Trucks/Water2U who are contracted to 
provide tankering services to Wessex Water. Each tanker has its own set of dedicated hoses and 
fittings. The hoses and fittings were tagged and seen to be stored off the ground with end caps in 
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place or kept in tied bags. Hafren Dyfrdwy and Severn Trent Water also store the ancillary 
equipment hygienically in bags designed for this purpose, made from anti-microbial material. The 
bags are labelled with the hose length and stored securely and hygienically in containers, with a 
shelf-life of 12 weeks until the procedure requires the equipment to be chlorinated again.  

Photo 4. Hafren Dyfrdwy and Severn Trent Water anti-microbial material hose bag storage with 
hose length displayed 

 

Further good practice was seen when handling the used equipment at Hafren Dyfrdwy and Severn 
Trent. Cages, located next to the tanker storage area, are used to return used equipment following 
tanker deployment, providing separation for used and disinfected equipment. 

Hoses were seen without end caps during the South Staffordshire Water audit at their associated 
tanker contractors Aqua Direct. At Anglian Water a flow meter was seen not to be bagged in a 
hygienic manner to prevent contamination with brown grit and dirt observed on the inside of the 
pipework.  

At Northumbrian Water all fittings used for tankering were stored in clearly labelled and covered 
boxes. However, the storage procedure did not include any disinfection or cleaning of fittings; 
instead, the need for cleaning/disinfection is assessed on a case-by-case basis prior to deployment. 
A suggestion was made that the company considers cleaning and disinfection of fittings to keep 
them in a state ready for deployment.  

Backflow protection for equipment connecting to the live network is an important consideration. 
Double check valves were installed on standpipes when filling tankers to prevent any backflow into 
the distribution network at the Inspectorates visit to Water Direct, accompanied by Southern 
Water. 

Disinfection and chemical storage 
During the tanker audits disinfection procedures for barrels and ancillary equipment were reviewed. 
Whilst there were a number of examples of good practice there were some substantial gaps 
identified. Thames Water, for example, had an ambiguous procedure for tanker disinfection that 
stated use of either a ‘full tub’ or ‘half a tub’ of chlorine tables. This phraseology gives operators 
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insufficient accuracy for preparing chlorine solutions and presents a risk to regulation 4 if a tanker is 
not properly disinfected. Similarly, Wessex Water’s method statement for the disinfection of 
pipework held ambiguous information regarding the concentration of sodium hypochlorite solution. 
Another factor for consideration during tanker disinfection is the volume of the barrel filled. At the 
audit on South Staffordshire Water’s Aqua Direct contractor, it was identified that the tankers are 
filled to a volume of 29,500L and not the full capacity of 29,700L. The volume fill and chlorine 
concentrations are important details for inclusion in tanker disinfection procedures to ensure that 
required chlorine residuals and disinfection are met.  

A common theme identified was the lack of disinfection verification. Many companies did not have 
high range chlorine meters able to measure the higher concentrations required in disinfection 
procedures and many Inspectors found that chlorine meters, when available, where not regularly 
serviced, validated with standards, or calibrated. Contact time was also not always accurately 
monitored or recorded. Recording of the disinfection parameters such as solution concentration, 
volume filled, chlorine monitor verification checks, and residuals pre and post disinfection contact 
times were mixed across the water companies. It is important that auditable records are held 
against tankers to demonstrate that, prior to deployment, procedures have been followed and 
standards met. The assessment of recorded data taken during disinfection can give early warning of 
tanker contamination and support assessment of risks associated with wholesomeness. Records 
also confirm whether required chlorine strengths were achieved should incidents occur and need 
investigating. 

Some examples of good practice that were observed during the audits on tanker disinfection 
included Severn Trent and Hafren Dyfrdwy’s automated onboard disinfection system which was 
part of the tankers onboard computer functions. The company was involved in the development of 
this application to further implement lessons learned for an event in Llangurig in 2020. In addition 
to this, both companies had a robust post disinfection sampling procedure. Should a tanker be 
reported with two consecutive sample failures, for example on the initial post disinfection and the 
resample, the company would then initiate their pickling process procedure to conduct a deep clean 
on the tanker. Wessex Water’s provider Wincanton utilised Adenosine Triphosphate (ATP) readings 
to confirm tanker cleaning in addition to collection of bacteriological samples. The cleaned tanker 
outlet is swabbed, and an ATP reading taken. An ATP score above 300 Relative Light Units (RLU) 
would result in a closer inspection of the tanker, using a UV torch to identify specific contamination 
spots and a re-clean of the tanker would be initiated. 

On the storage of disinfection chemicals, the Inspectorate welcomed the Severn Trent storage of 
sodium hypochlorite solution in locked containers in two separate batches that were rotated to 
ensure turnover. Containers were 5L volumes, thus reducing the risk of deterioration of chlorine 
concentration upon opening. However, it was noted that this good practice was not displayed 
across all tanker depots, with the company’s Shelton site storing sodium hypochlorite alongside 
other chemicals in both 20L and 5L volumes of various ages. Similarly, chemical stock rotation was 
not evidenced during the audit at Anglian Water, nor was there evidence of ownership of the 
chemical storage process, despite the company having a procedure in place for the management of 
chemicals. The company have since briefed relevant employees on following this management of 
chemicals procedure. The storage of sodium hypochlorite with other chemicals is considered as 
poor practice due to the risk of the chemical being inadvertently contaminated and stock rotation 
potentially being deficient if storage units are not kept organised. 

South Staffordshire Water and their associated tanker contractors Aqua Direct used low level 
concentration chlorine baths for storage of hoses and couplings. The company cleaned and 
disinfected fittings and couplings on a frequent basis and assessed equipment before deployment.  
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Photo 5. Chlorine baths used for sterilising couplings by Aqua Direct, South Staffordshire Water’s 
alternative supply contractor 

 

Filling 
During the audits fill points, hydrants and standpipes were checked. Good practice was seen during 
the audits at Thames Water. When preparing the hydrant and standpipe for filling the tanker the 
company completed water quality checks on the feed water prior to connection to the tanker. The 
fill point at Shelton works (Hafren Dyfrdwy/Severn Trent) is located off the road and employs 
barriers to ensure safe access and reduce the risk of any contamination occurring. Hafren Dyfrdwy 
and Severn Trent also have designated tanker fill points identified across their distribution network 
to reduce network disruption when used. Bristol Water have fill points for tankers available at all 
treatment works as well as designated filling points across their area. Water Direct, used by 
Southern Water, have their own hydrant connection standpipes, with non-return valves built in, for 
each tanker. The Chard Trucks/Water2U depot, used by Wessex Water, has dedicated filling points 
within a locked cabinet and non-return valves to prevent back flow. A dedicated sample tap is also 
located at the fill points. Most of Northumbrian Water’s fill points are housed in their own kiosks. At 
the Anglian Water’s depot, the fill point was also housed in a kiosk and the tankers are not filled 
until suitable chlorine residuals are attained and verified. 
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Photo 6. Fill point at Northumbrian Water housed in a kiosk 

The filling hydrant that was used for disinfection and rinsing of the tankers at the Thames Water 
depot is below ground, in an unsecured chamber which was also by the site main entrance. Within 
the hydrant chamber debris was observed and the fill point appeared uncapped when not in use. A 
suggestion was made to the company to use dedicated fill point hydrants where measures to 
control risk could be put in place to prevent tanker contamination.  

The access and security of filling points, in addition to robust cleaning and maintenance schedules 
that sit alongside routine inspections should be considered by all companies to ensure the 
prevention of environmental contamination and misuse.  

Infusion 
Infusion of water supplied from tankers directly into the network is now routinely used by many 
water companies as a way of maintaining supplies during planned and unplanned outages. It is 
important to understand the network pressures at the receiving point so that an appropriate 
discharge pressure from the tanker can be maintained and the risk of discolouration managed. 
Variable speed pumps and pressure control valves can be used to give the required control during 
infusions. Severn Trent, Wessex Water and Southern Water (and their associated contractors) 
demonstrated the ability to be able to control discharge pressures once connected to the network. 

Company procedures should clearly define the responsibilities, steps and operational settings which 
are required to facilitate safe and hygienic discharge into the network. Water quality risk 
assessments should also be used to reduce the risk of discolouration and pressure fluctuations 
occurring during operation.  

Discharge   
In order to avoid water supply contamination, care should be taken during discharging from 
tankers. A risk assessment of the proposed tanker operation must be carried out considering the 
discharge stage. The discharge phase can be divided into two stages, 1) discharge to waste and 2) 
discharge into a live reservoir, tank or supply network.  



30 

In the first scenario, measures must be taken to ensure all hoses and couplings are not 
contaminated and that a sufficient air gap between the tanker supply hose and the discharge 
location is maintained. All materials used should be disinfected and properly identified to prevent 
contamination of pipe work after operating near environmental waters and/or surface water or foul 
sewers. If using hoses to discharge to waste, sufficient equipment must be in place to prevent back 
siphonage or vermin contamination via the pipework. 

Whilst auditing Thames Water, the company’s procedure states discharge must be to sewer but 
there was no indication of what practices are required to comply with good hygiene and how to 
prevent contamination of pipework when operating near foul sewers. Similarly, at South 
Staffordshire Water and Cambridge Water, there was no evidence to suggest sufficient equipment 
was in place to prevent back siphonage or vermin contamination, whilst discharging into the sewage 
network. 

In the second scenario, when discharging into a reservoir, tank or supply network, risk assessments 
must be undertaken, particularly where multiple tanker discharges are taking place simultaneously. 
In situations when continuous discharge of multiple tankers is necessary, measures should be taken 
to ensure all hoses and couplings are protected from contamination or tampering whilst in use.  

Service reservoir and tank hatches must be protected from the elements whilst open and should be 
appropriately secured. Where the hatches are double skinned, these also should be cleaned prior to 
being opened.  

Good practice was observed at a Southern Water audit, where to prevent foreign matter ingress the 
hatches are cleaned before opening and a tent is erected over the hatch. Another good practice was 
observed at Bristol Water, the company have developed a plate that is installed over the inner 
hatch with a fitting to accept a hose connection. Similar good practice was seen at Severn Trent, 
where a hatch cover, made with an anti-microbial material, was designed to protect open hatches 
while injection is being used. 

Photo 7. Examples of good practice to prevent ingress when discharging into service reservoirs. i) a 
tent placed over the hatch ii) a plate which sits in the inner hatch with connections for hoses iii) 

hatch covers 

 

Sampling 
Sampling must be carried out from alternative supplies, such as tankers at the commencement of 
the distribution from that tanker and every 48 hours thereafter as per the requirements of 
regulation 6(16) [England] or 6(4) [Wales] of the Water Supply (Water Quality) Regulations. Some 
water companies audited, such as Hafren Dyfrdwy and Southern Water, demonstrated that samples 
were taken from tankers following disinfection and before deployment. Southern Water and 
Thames Water carry out field water quality monitoring such as free chlorine concentration before 
filled tankers were deployed. Thames Water and Anglian Water sample from the fill points before 
tankers were filling which was considered good practice.  
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Northumbrian Water do not sample tankers before deployment, however samples from the asset 
receiving alternative supplies were collected 24 hours after discharge. Tankers operated by 
Northumbrian Water are not fitted with sampling facilities and are not sampled following 
disinfection. The company’s disinfection code of practice states that following formal and routine 
disinfection, chlorine measurements and bacteriological samples should be taken from the tanker. 
The company was issued with a recommendation to carry out sampling before tanker deployment.  

Good practice regarding sampling from tankers was seen at United Utilities, where the sampling 
points on tankers each had a unique barcode for sample tracking. The third-party tankers used by 
Wessex Water have dedicated labelled sample points located in lockable cabinets at the rear of the 
tanker.  

Companies are reminded that sampling of alternative supplies including tankers, Arlington tanks 
and static bowsers should meet the requirements of regulation 6(16) [England] or 6(4) [Wales]. 
Dedicated sampling points on tankers is considered the most appropriate method to ensure 
representative samples are collected.  

Procedures and quality assurance 
Water companies should ensure regular audits are carried out on alternative supply operations to 
confirm satisfactory training, field checks and sample results. Thames Water demonstrated good 
practice around vertical audits as well as regular routine audits which were conducted on the filling 
points and tankers. The audits reviewed the cleanliness of the connection points, the condition of 
the tankers and that clean and appropriate equipment was available.  

Water companies should ensure that tankers, or alternative supply tanks/ bowsers supplied via a 
third-party are disinfected appropriately. Bristol Water audited Wincanton in 2019 and made 
suggestions regarding disinfection, clarity on procedures and the need for additional sampling. 
Water Direct (used by Southern Water) provide disinfected tankers however, Southern Water 
ensures a risk assessment is carried out prior to tanker deployment which is recorded alongside 
location details, on-site tests and the maximum pressure the tanker should utilise for discharge.  

Alternative supply procedures must be kept up to date and appropriate training and refreshers for 
staff should be carried out and recorded. Bristol Water and Wessex Water both keep at least one 
tanker in a “state of readiness” for deployment. After 48 hours, tankers are discharged and refilled, 
as per internal procedures. Hafren Dyfrdwy and Severn Trent have procedures in place for each 
aspect of tanker operation, deployment and maintenance which provide step by step guidance to 
the processes involved. 

Products and materials 
During the audits a number of concerns were raised regarding compliance with regulation 31 
products and materials in use. Whilst most companies were using the tankers included on the 
Approved Products List  
(https://cdn.dwi.gov.uk/wp-content/uploads/2021/05/20152135/soslistcurrent-Feb22.pdf) in Part 
B.3.2, there were a number of companies that had included specific components and fittings on the 
tankers such as pump sets at Thames Water that required further verification of compliance. 
Similarly, a number of companies including Northumbrian Water, Thames Water, South 
Staffordshire Water and Southern Water were using hoses and other ancillary attachments where 
British Standard (BS) 6920 parts 2.2.1 and 2.4 for taste and odour and microbial growth testing were 
unable to be confirmed as passing. Companies are reminded that components falling under 
regulation 31(4)(b) for small surface area should hold valid BS 6920 certification and contact time 

https://cdn.dwi.gov.uk/wp-content/uploads/2021/05/20152135/soslistcurrent-Feb22.pdf
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ratios should be well understood. Further information on regulation 31(4)(b) and calculating contact 
time (C scores) can be found in Advice Sheet 8 on the DWI website  
(https://cdn.dwi.gov.uk/wp-content/uploads/2020/12/01172602/Advicesheet8-1.pdf). Companies 
are encouraged to ensure tankering teams understand the requirements of regulation 31 to ensure 
that avoidable events do not occur due to misused products. The Inspectorate reminds the industry 
that failure to comply with regulation 31 is a potential offence under regulation 33 of the Water 
Supply (Water Quality) Regulations. Procedures for the procurement of products and materials 
should be sufficiently robust to ensure that regulation 31 approval checks are completed and that 
there is accountability within the company for regulation 31 compliance responsibilities. 

Another common theme that was identified when companies were questioned on regulation 31 
compliance was the availability of Instructions for Use (IFU) documents and whether or not 
companies were assured that staff followed the IFU. Under regulation 31 approval all products 
should be operated in compliance with the associated IFU document, and any conditions attached 
to the approval. It is good practice for operational tanker staff and management to have access to 
relevant IFU documents and that internal audits are completed for assurance that IFU and any 
approval conditions are being adhered to. 

Risk assessments 
The use of alternative supply vehicles and tankers is often a key part of operational response and 
resilience. Where alternative supply vehicles and/or tankers are part of processes and procedures 
for maintaining supply, these should be included in the drinking water safety plan and risk 
assessment as part of regulation 27.  

A small number of companies report alternative supply vehicles/tankers as a separate hazardous 
event. However, the majority of companies do not report operations associated with alternative 
supply vehicles/tankers as separate risks or as hazard-only regulation 28 reports. It is therefore 
often unclear how, and in what detail, risks are being considered as part of drinking water safety 
plans. 

It is considered good practice to include alternative supply vehicles/tankers as a hazardous event 
within drinking water safety plans. The questions, data, and information included as part of the risk 
record assessment should cover the risks arising from the alternative supply vehicle/tanker 
operations.  

It is expected that companies should be able to demonstrate how risk has been calculated for 
alternative supply activities in a logical, scientific and robust manner. This would usually be through 
the use of risk questions and data which is validated through audits, visual inspection and sampling, 
as appropriate. 

The use of alternative supplies/tankers is frequently included as a control measure for a number of 
hazards or hazardous events, especially those relating to loss of supply. In order for these to be 
included as a single control measure at an asset the use of alternative supply vehicles or tankers 
should, alone, provide adequate resilience for the supply if DWI category A is to be used.  

Roles, responsibilities and training 
There are inherent risks if water companies utilise third-party providers to deliver tankering services 
and roles and responsibilities of both the water company and third parties should clearly be 
defined. Ultimately, water companies are responsible for any activities that are undertaken on their 

https://cdn.dwi.gov.uk/wp-content/uploads/2020/12/01172602/Advicesheet8-1.pdf
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networks so having clearly defined roles and responsibilities, captured in documented procedures 
which are followed and can be audited, is an important quality assurance step.  

When conducting the audits, a variety of training and roles and responsibilities were observed. For 
example, at Thames Water both drivers and network operatives undertook Energy and Utility Skills 
National Water Hygiene training, calm valve operations, disinfection of equipment, water quality 
testing and sampling from tankers as both teams were involved in the deployment of tankers. At 
United Utilities, drivers (referred to as ‘Water Chauffeurs’) were solely responsible for driving the 
tanker from the depot to deployment locations and therefore no responsibilities were held for 
activities on the supply network. 

The Inspectorate saw good examples of training and competency assessment at Thames Water 
where those who had undergone training modules were independently assessed to ensure that 
they had reached the required level of competency. Competency-based assessments were 
undertaken every three years to ensure changes and updates to procedures were embedded. 
Training was also extended to the Network Management Control Centre staff to ensure decision 
making on the identification of suitable fill and infusion locations was completed and added to 
training records. All staff had access to training and instructional videos via their mobile devices to 
review procedures whenever necessary. There was evidence of internal audits being completed on 
tanker disinfection practices, sampling and tanker operations to confirm staff were competent and 
identify any further training needs. 

During the audit of Water Direct with Southern Water the Inspectorate was able to confirm that all 
Water Direct drivers complete National Water Hygiene scheme and calm networks training. Water 
Direct also utilises a formal supervision period before new drivers or operators can work in a solo 
capacity. Water Direct has a central record of all staff training and when periodic refresher training 
is due. The company had a series of in-house training packages to support continual staff learning 
and training. Water Direct use a training matrix to also track which drivers and operators have had 
specific water company training as required by their client base which was welcomed by the 
Inspectorate. Water companies are encouraged to hold regular liaison meetings with third-party 
tanker contractors to maintain understanding of each other’s processes and support the 
identification of any gaps that may present a risk to water quality and procedures are kept updated 
as good practice evolves. 

At Wessex Water the Inspectorate’s audit team identified 19 operational tanker staff whose 
National Water Hygiene cards had expired. A small number were over a year out of date. This is 
poor management of an essential training requirement for working on the supply network and the 
Inspectorate recommended that the company improve their system for tracking employee National 
Water Hygiene card registration and expiry dates to ensure that re-training takes place in a timely 
manner. The Inspectorate reminds the Industry of the importance of upholding a valid National 
Water Hygiene EUSR registration for all individuals entering clean water sites or working on the 
clean water network (known as ‘Restricted Operations’) to hold a National Water Hygiene EUSR 
registration. 

To support training and competency checks United Utilities had set up a bespoke alternative supply 
vehicle training rig to enhance confidence and support the education of new starters. The use of a 
training rig to ensure competency in the role minimises the risk of avoidable events occurring on 
the network and is an example of good practice. 
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Photo 8. United Utilities alternative supply vehicle (tanker) training rig 

 

Summary 
Companies are reminded that tankers or alternative supplies should only be used in emergency 
situations or to support planned network operations. Alternative supply options should not be 
considered as a substitute for a robust and well-maintained treatment and resilient distribution 
system.  

Water companies must ensure that water provided during alternative supply operations is of similar 
quality to the original supply. Consideration should be given to taste and odour, pH and corrosion 
impacts on pipework in addition to hardness and fluoridation. Water supplied from alternative 
sources must be acceptable to consumers with no abnormal change.   

Stakeholder engagement should be maintained between alternative response teams and water 
quality teams alongside external parties such as local emergency services and local authorities.  

Following the completion of this series of audits, the Inspectorate will publish a guidance document 
soon after the publication of the quarter 3 CIR. The guidance will provide further clarification on risk 
assessment, sampling and alternative supply disinfection practices. It will also include expectations 
on operational procedures and training and clarify requirements under regulation 31. It is the 
responsibility of water companies to ensure that operations on the water supply network are 
undertaken using methods and practices that safeguard a wholesome water supply. 

Recommendations 
The Inspectorate made 123 recommendations during the third quarter of 2021 as identified in 
figure 1. Companies receiving zero recommendations in the quarter are not shown.  
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Figure 1. Number of recommendations by company, Q3 2021 

 

The sources of recommendations were attributable to audits (25); compliance failures (18); drinking 
water quality events (73); and complaints (7) (see figure 2). In this quarter, most recommendations 
were made in relation to water quality events. This indicates a need for water companies to 
maintain a focus on preventing water quality events through effective risk assessment and risk 
management and to respond better to such events when they occur.  

Figure 2. Recommendations from each work activity of the Inspectorate, Q3 2021 

 

Figure 3 shows the distribution of all recommendations made to the Industry in the third quarter of 
2021, by category. Those areas within the ‘management’ group continue to make the biggest 
contribution to the total, with treatment and sampling contributing smaller but still significant 
numbers of recommendations. Recommendations against deficient policies or procedures were 
more prominent in Q3 2021. Policies and procedures are an essential tool to ensure that staff and 
management understand roles and responsibilities. Companies should ensure that policies and 
procedures are in place for all relevant activities and that they are reviewed and updated at timely 
intervals to ensure continued relevance as part of an effective document management system. 
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Figure 3. High level categories of recommendations made in Q3, 2021 

 

The recommendations risk index examines all recommendations made to the industry. The 
expected allocations of recommendations scores are predicted based on company size (population 
served). The actual score is then plotted against this. The 95% confidence interval lines are added to 
the graph (figure 4), to show which companies are statistically outside of the expected 
recommendations score. 
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Figure 4. Recommendations analysis to 30 September 2021 

 

Two companies (SRN and UUT) remain statistically above the predicted recommendation scores, a 
position both companies have now been in for over two years. In addition to this, South East Water 
moved above the statistically predicted range in the second quarter of 2021. As part of better 
regulation, companies above the red line will accordingly receive greater attention by Inspectors. 

United Utilities have been working with the Inspectorate to understand and address both the 
sources of their recommendations and the quality of their responses. It is hoped that the slight 
narrowing of the gap between their position and the red line, marking the upper limit of the 
expected range, is an early sign of the positive effect of this. 

South East Water moved marginally above of the expected range. This is a further deterioration 
since the last quarterly report indicating that the company have not yet implemented any decisive 
action to reduce the number of recommendations being issued or respond better to the 
recommendations. A score above the expected range warrants additional investigation by the 
Inspectorate. 

The downward trend in this metric, which Severn Trent Water have been on since the end of 2019, 
has continued. The company are now at the lower end of the expected range for recommendations 
scores demonstrating a water quality first strategic approach is effective in protecting drinking 
water quality and benefits consumers. 
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Enforcement 
New legal instruments issued 
In the third quarter of 2021, the Inspectorate served nine new legal instruments; 

Table 3. Legal instruments issued in Q3 2021 

Type of legal instrument Number Companies 

Regulation 28(4) Notice 8 ANH, SST, SVT, SWB, TMS (3), WSX 

Section 19 Undertaking 1 SRN 

Southern Water applied for an undertaking to cover their new bulk supply agreement with Sutton 
and East Surrey Water. The supplied water from Bough Beech works was covered by a metaldehyde 
undertaking and therefore the receiving company would also need to apply for one. The company 
were forced into an urgent request due to increased demand in the network and an alignment of 
other sources being unable to cover the increase. Whilst the acceptance of the undertaking was 
carried out quickly, the company were proactive in discussions with the Inspectorate and had 
engaged previously with us providing an early awareness the undertaking would be required at 
some point this year. 

A regulation 28(4) notice was served on Anglian Water, for Mundesley works, serving a population 
of 3,215. Following a repeat compliance failure for “bad egg” odour from the downstream zone the 
investigations into the source of the odour and treatment required were going to require greater 
input. As the site had been removed from supply previously and then re-introduced once the 
suspected issue had believed to be remedied, the issue was likely to recur, which was realised with 
operational samples failing repeatedly at the works. The notice requires the investigation of the 
source of the odour and consequent trial treatment methods to ensure the most suitable process is 
installed. The notice has a part (d) clause (prohibition of use) to ensure the works do not come back 
into supply until the new treatment measures have been evidenced to remove the odour risk. 

South Staffordshire Water applied successfully through the Green Economic Recovery fund to assist 
in the financing of ceramic membrane filtration at Hampton Loade works. A notice has been in place 
at the site for a number of years in various versions. The ceramic membrane trials have to date 
been successful in treating the source water. It is proposed that by using this technology instead of 
Rapid Gravity Filters the company is able to remove the need to replace the clarifiers and also 
switch off UV treatment, thereby reducing the company’s energy demands and improving the 
resilience of supplies for nearly 1 million consumers. 

One of the original notices that formed part of Severn Trent Water’s transformation programme 
covered service reservoirs, including the ability to remove any tank from supply for inspection, 
cleaning, maintenance and repairs. The company successfully delivered the notice for the majority 
of their treated water storage assets but were unable to complete the work for every asset within 
the timeframe of that notice. The original notice was therefore replaced with a new notice, focusing 
on those assets which remained problematic. The notice will ensure that the company adopt a risk-
based frequency for the inspection of service reservoirs, with an absolute maximum frequency of 10 
years between inspections. As discussed in the Q2 CIR, two sites were to be rebuilt and these were 
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separated out into their own, site-specific notices. The improvements shall benefit over 7.5 million 
customers in the Severn Trent supply area. 

As part of the initial stages of transformation discussions with South West and Bournemouth Water, 
the Inspectorate reviewed the company’s performance in certain key areas. Between 2017 to the 
end of 2020, there were 30 detections of coliforms and two detections of E. coli at service reservoirs 
operated by the company. The data indicated shortcomings in the company’s contact tank and 
treated water storage tank maintenance. Subsequently, a regulation 28(4) notice served on South 
West and Bournemouth Water in July 2021 was the first notice of the company’s transformation 
programme. The notice covers service reservoirs and contact tanks operated by the company that 
have not been physically internally inspected and cleaned within the last 10 years. Service reservoirs 
and contact tanks can present a significant risk to the wholesomeness of the water they contain if 
they are not managed and maintained appropriately. Regular physical internal inspection and 
cleaning forms a key part of the management of such assets. The notice requires the company 
collate all physical internal inspections of service reservoirs and contact tanks within the 10-year 
inspection frequency and challenges the company to develop a risk-based approach to internal 
inspections to ensure that no tanks exceed the maximum recommended time between inspections. 
All contact tanks and service reservoirs operated by the company should be readily removed from 
supply in order to conduct internal inspections, and this notice requires any enabling works to 
ensure all tanks can be removed from supply to be completed. The requirements of this notice are 
scheduled for completion by 31 January 2025.  

Following the reported events of the detection of Cryptosporidium at Thames Water’s Pangbourne, 
Speen and Playhatch works in late 2020, the company identified a risk of ingress post the 
Cryptosporidium disinfection membrane processes at these sites. This was predominately isolated 
to the aerator units present post the barrier treatment, but also to an inter-stage valve chamber. A 
further six works (Wanstead, Hornsey, Waltham Abbey, Bishops Green, Ufton Nervet and 
Sheeplands), were identified to have the same configuration. The Company’s investigation 
identified that the maintenance of the aerator units and other inter-stage assets, was not 
appropriate. Consequently, a regulation 28(4) notice for the risk of interstage asset ingress risk was 
served on the Company this quarter. Interim mitigation measures had been put in place and 
continue to be in place since the events. The ongoing measures are captured under the ongoing 
measures section (a) of the notice, to ensure ongoing risk mitigation for the 848,782 consumers 
supplied until the long-term solutions are put in place. The events seen and the subsequent notice, 
highlight the importance of ongoing risk assessment of every part of the works, from the head of 
the works right to the very end, including interstage assets. 

There have been repeated breaches of the standard for coliforms from Thames Water’s 
Farnborough service reservoir since 2012, most recently with breaches from cell C in October 2020 
and cell D in November 2020. The subsequent investigations by the company were unable to 
determine a cause and the company’s regulation 28 reports stated there is an unmitigated risk of 
low chlorine residuals associated with inadequate turnover.  

Prior to the introduction of the company’s transformation programme, the risk of inadequate 
turnover and low chlorine at reservoirs was considered for inclusion within the programme. The 
company presented information to the Inspectorate in January 2018, which highlighted there were 
29 service reservoirs that could suffer from inadequate turnover and low chlorine, but that this risk 
was being adequately managed by the company. Consequently, this risk was not included within the 
transformation programme. Since this time, Farnborough service reservoir was the second service 
reservoir, experiencing repeat coliform failures, from the 2018 list of 29 service reservoirs of 
concern (the first service reservoir had received a regulation 28(4) notice in April 2020. 
Consequently, the Inspectorate met with the company in May 2021 to discuss the company’s 
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ongoing maintenance of the 2018 risk mitigation measures put in place. The company fully and 
openly co-operated with the Inspectorate, providing evidence of the risk of inadequate turnover 
and low chlorine residuals for every reservoir included on the original 2018 list. As a result of this 
cooperation, the Inspectorate was able to consider the evidence on a case-by-case basis and not 
based on generalised risk.  

Farnborough service reservoir consists of four cells, with cell A at a lower topography than the other 
three cells, which impedes turnover within cell A. The company identified the need for valve 
reconfiguration work to improve turnover in cells C and D, and pipework reconfiguration work to 
operate cell A with a separate inlet and outlet to improve turnover in the cell. A regulation 28(4) 
notice (TMS-2021-00002) was served requiring the company to carry out these reconfigurations and 
investigate any other potential hazards that may impact on water quality. In addition, Farnborough 
service reservoir forms part of a chain of service reservoirs that is associated with a risk of 
inadequate turnover and low chlorine residuals due to the complexity of the supply system. The 
notice also requires the company to conduct a holistic review of the inadequate turnover and low 
chlorine residuals across the service reservoir chain to identify and implement any remedial work 
required to reduce the risk. A population of 292,118 is covered by this notice. 

As well as the reservoirs in the Farnborough service reservoir chain, seven other reservoirs were 
identified as having risks associated with inadequate turnover and low chlorine residuals from the 
29 service reservoirs reviewed. These reservoirs were included in a separate regulation 28(4) notice 
(TMS-2021-00004), covering a population of 565,505, which requires the company to review the 
residual risks associated with inadequate turnover and low chlorine residuals at these sites and 
implement any remedial work or additional control measures required as a result of the review. The 
notice also requires the company to develop and implement a companywide procedure for 
monitoring chlorine residuals and turnover to ensure that any potential risk to wholesomeness is 
identified and actioned in a timely manner. This measure has the potential to deliver improvements 
to all Thames Water consumers. 

Turning on the tap and receiving brown water can be distressing for consumers, causing them at 
best to refuse to drink the water and at worst, to lose confidence in their drinking water supply, 
turning to alternative sources. Discoloured water cannot, therefore, be considered as fit for human 
consumption. The Inspectorate conducted a review of customer complaints at the end of 2020, as 
reported in the 2020 annual Chief Inspectors report. The Inspectorate has sought to put into place 
commitments to improve performance in respect of discolouration, incorporated within legal 
instruments served on those companies that were outliers in the 2020 review. Wessex Water were 
one such outlying company and following discussions between the company and the Inspectorate 
throughout the year, a regulation 28(4) notice was served on the company during the third quarter. 
The notice requires the company to develop a new discolouration strategy, develop root cause 
analysis for instances of discolouration, review data to ensure a dynamic risk assessment approach 
to tackling it and ultimately to put in place measures to significantly reduce the occurrence of 
discolouration. The notice is multi-AMP, ensuring the company develop and implement a strategy 
that delivers long term improvements. 

As discussed in the quarter 2 report, the Inspectorate served a provisional enforcement order (PEO) 
under section 18 of the Water Industry Act 1991 (as amended) on South East Water during May 
2021, due to the potential to breach the requirements of regulation 31 (and therefore the potential 
to commit an offence under regulation 33). On 8 July 2021, the Inspectorate conducted a follow-up 
audit, to inspect the remedial work undertaken by the company. 

Preceding this audit, the company provided information on the identification and use of the 
products being applied within the reservoir. The detail provided was cross checked against the 
records held by the Inspectorate for the approval of those products under regulation 31(4)(a). The 
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Photo 10.  
New, larger splash plates (audit 2) 

Photo 12.  
Pump sump area now coated (audit 2) 

Inspectorate raised some queries over the standard of record keeping (form completion) and 
sought clarification on some issues, including the company’s recommissioning plan for the reservoir. 
Overall, the information provided was satisfactory and gave reassurance that the products being 
applied, were being done so correctly. 

During the audit, Inspectors entered the storage tank and observed the completed relining work 
which had been carried out (photos 9 to 14). Metal fittings of unknown origin which had previously 
been left inside the tank, had been cut out and replaced with approved materials. Larger stainless 
steel splash plates had been fitted to the ceiling, above the inlet mains. The floor joints were over-
bonded with Masterseal 930; the walls, floor and supporting columns lined with Flexcrete 851; and 
the ceiling coated in Masterseal 581. From records observed, the coatings were applied in 
accordance with the relevant manufacturer’s instructions for use. 

Photo 9.  
Original splash plates (audit1) 

 

Photo 11. 
Pump sump area, black, unknown material 
present on walls (audit 1) 
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Photo 14. 
Floor, columns and ceiling now coated (audit 2) 

Photo 13. 
Floor columns and ceiling unlined (audit1) 

 

Following the audit, the Inspectorate opened consultation on the revocation of the PEO, subject to 
the satisfactory commissioning of the tank by South East Water. The commissioning involving 
flushing the tank, then filling it, leaving to stand and then sampling, to ensure no leaching of 
products into the drinking water. Upon successful commissioning of the reservoir, the PEO was 
revoked, and the tank has now entered supply. 

Radioactivity notices 
The Inspectorate received two applications for the cessation of compliance monitoring for 
radioactivity from Icosa Water for three new supply zones. Both applications demonstrated the risk 
assessments were robust and included sufficient monitoring data, so the notice was granted. 

South Staffordshire Water and Cambridge applied for a new set of radioactivity (regulation 6(12)) 
notices in the Cambridge area, as a number of their existing notices had expired or were close to 
expiring. All but one of their supply points were successful in meeting the criteria to allow a 
cessation in compliance sampling for indicative dose, radon and tritium. The assessment and 
lessons learnt was especially helpful for the enforcement team in finalising the requirements of the 
Information Letter 03/2021. 

As mentioned in the Q2 report, most radioactivity notices in place for England and Wales shall 
expire at the end of 2021. The Inspectorate issued information letter 03/2021 at the end of August 
to clarify the requirements for radioactivity notices, in order to make the process more straight 
forward for water companies and to assist the Inspectorate in maintaining a consistent approach. 

Regulation 15 applications 
A single application under regulation 15(1)(b), for a source that had previously been used for supply 
but had not been used for over six months was received from Northumbrian, Essex and Suffolk 
Water during the quarter for Rickinghall borehole 4. The borehole was last used in 2012 but was 
taken out of supply due to increasing concentrations of sulphate and nickel. The sample results 
from borehole 4 in the regulation 15 submission showed elevated concentrations of nickel and 
sulphate remain an issue. The company confirmed that borehole 4 will be blended with borehole 5 
and demonstrated the required blend ratio between the two sources to ensure final water 
compliance. In addition, the company confirmed that borehole 4 will only be used in supply until 
new borehole 7 is commissioned and brought into supply. 
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The Inspectorate expects a regulation 15(1)(a) application for this new borehole in June 2022. The 
existing legal instrument for Rickinghall works was reviewed in light of the information provided in 
this regulation 15 submission and a replacement regulation 28(4) notice was served, containing a 
part (d) clause (prohibition of use). The company are required to not supply water for regulation 
4(1) purposes from Rickinghall works, unless the blend ratio between borehole 4 and 5 is 
maintained. The blend will ensure concentrations of nickel and sulphate do not exceed the relevant 
prescribed concentration or value. An additional reporting requirement was added to the notice, 
requiring the company to permanently remove borehole 4 from supply on completion of 
satisfactory commissioning of the new source (borehole 7). 

Research on drinking water quality 
Likelihood of three endocrine disrupting substances 
reaching drinking water 
EDCs are a diverse group of chemicals that have the potential to alter the normal functioning of the 
hormonal system across a wide range of wildlife and in humans (especially during early 
development). Their presence in a variety of applications and direct pathways for release to 
environment also means that EDCs could reach drinking water through typical use of EDC containing 
products. Peer-reviewed and grey literature verifies the occurrence of 17-Beta-estradiol (E2), Nonyl 
phenol (NP) and Bisphenol A (BPA) in both surface and groundwater. The rate of incidence of these 
three EDCs in wide scale surface/ groundwater monitoring programmes such as the Chemical 
Investigation Programme (CIP) and BGS surveys suggests that their occurrence could be expected at 
low levels in drinking water sources across England and Wales. Limited information is currently 
available on concentrations of these substances in source/treated water or their removal using 
advanced drinking water treatment technologies.  

This project aimed to close the knowledge gap on quantities of these substances used, their 
presence in surface and groundwater and the potential scale of the risk for drinking water across 
England and Wales. This project sought to identify situations/locations in England and Wales where 
additional monitoring may be necessary. The outputs from the project indicated the following 
conclusions:  

For NP the likelihood of exceeding the proposed standard in drinking water supplies appears to be 
relatively low. The data available both within the literature but also from the modelling of surface 
water concentrations indicates that detections of note are infrequent apart from in very low flow 
conditions. Furthermore, NP has not been detected in groundwater monitoring data from the 
Environment Agency and the chemical properties of the substance indicate that it is unlikely to 
migrate to groundwater supplies. Restrictions on use are also likely to further reduce environmental 
concentrations of NP.  

For E2 there is some evidence to indicate that it does occur in river sources above the benchmark 
value. E2 has not been detected in drinking water above standards used in other countries. This is 
consistent with bench scale studies which report high removal of E2 during water treatment. When 
undertaking the modelling assessment for treated drinking water derived from surface water the 
researchers saw no exceedances of the proposed drinking water standards in comparison with EU 
regulations when using the average/mean concentration estimates. However, in simulated low flow 
situations, around half of the abstraction points exceed the proposed standard even after applying 
water treatment. 
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Of the three EDCs examined in this study, BPA appears to present the highest consideration in 
drinking water supplies in England and Wales. Whilst considering the proposed standard of 2.5μg/l 
and mean concentrations, all the river reaches with abstraction points in England and Wales are at 
low risk. In low flow conditions, the majority of the river reaches are at low risk with 38% at medium 
risk and no reaches identified as at high risk. Highest risk areas for groundwater within England and 
Wales appear to be in proximity to limestone which agrees with the results from the surface water 
modelling of concentrations of BPA at drinking water abstractions points.  

Recognising that this study takes a first step to risk assess water bodies used for abstraction, it must 
be noted that the results presented in this report should be interpreted with care especially those 
from the surface water modelling. As noted from the systematic literature review, data to 
corroborate estimates of the three EDCs is sparse and as such there is a high level of uncertainty in 
the predictions made. Therefore, the Inspectorate has initiated a second phase study which will 
include and evaluation of the efficacy of water treatment processes in the removal of EDCs 
including BPA, E2 and NP in addition to EDCs from the camphors, parabens and phthalate ester 
groups. The project has been designed in consultation with the Environment Agency and will 
include an analysis of raw and partially treated water. The project outputs will provide value as 
guidance to the water industry on EDCs for evaluation in drinking water quality risk assessments 
and when considering treatment options.  

Persistent, Mobile and Toxic substances – Hazards to 
drinking water in England and Wales 
Many of the persistent mobile and toxic (PMT) chemicals are commonly used in household 
chemicals, such as in cosmetics and personal care products including shower gels and shampoos, 
hair care products, washing and cleaning products, and inks and toners. A number of products are 
also used as coatings or fillers. In 2018, the German Environment Agency (UBA), in association with 
the Norwegian Geotechnical Institute (NGI) presented a protocol to identify chemicals that are 
registered under the Registration, Evaluation, Authorisation and restriction of CHemicals (REACH) 
Regulation, which are PMT and hence may pose a risk to drinking water sources if mitigation 
measures are not in place. A number of chemicals were assessed, and 58 chemicals were identified 
as being PMT. However, there are limited data in England and Wales as to whether any of these 
PMT chemicals could present a potential risk.  

The purpose of this project was to critically review the approach proposed by UBA and NGI to 
identify PMT chemicals; refine, where necessary, the classification for the 58 chemicals based on 
available data; provide an understanding of the nature and volume of use of these chemicals in 
England and Wales; and estimate their likely concentrations in drinking water. The project aimed to 
help water companies with the development of risk-based monitoring programmes by identifying 
PMT chemicals that are most likely to be found in drinking water in England and Wales. In 
considering the release of a PMT chemicals to the environment, it is important to consider that the 
release depends on a number of variables including controls or systems used during the 
manufacturing process and the usage conditions of the chemical as a final product. The project 
evaluated the likelihood of a PMT chemical reach drinking water supplies, making estimates based 
on the chemical’s physico-chemical properties. The physical properties reviewed included water 
solubility, Koc, Kow, Henry’s Law constant, as well as half-lives for hydrolysis and photolysis. 

The project developed a model to estimate the concentrations of PMT compounds in source waters 
and drinking water. It was not possible to effectively validate this model, due to limited occurrence 
data for many of the PMT chemicals. However, the data which were available indicate that the 
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model may be over-estimating concentrations of PMT chemicals in surface water and in drinking 
water. The researchers concluded that further data were required to validate and refine the model. 

Overall, the project concluded that the general structure of the framework used to assess PMT 
substances appears to be logical and is broadly consistent with Annex XIII to REACH. However, 
several items were identified within the framework that would benefit from clarification and 
potential refinement to prevent different bodies classifying chemicals differently. In considering the 
data for the 58 chemicals covered within this project, the researchers considered that 41% of these 
chemicals did not meet the criteria for PMT.  

The project provided suggestions on further work and therefore the Inspectorate has awarded a 
new research contract in December 2021 to understand this issue further by producing more 
refined estimates of concentrations in raw and drinking water and comparing those estimates with 
literature data. This new research project will additionally aim to identify possible locations to 
conduct monitoring and compare the refined estimates with toxicological end points to assess risk.
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