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Abstract
Southern Water are undertaking an ambitious £31.5m programme of improving seven bathing waters
across its region to ‘Excellent’ status in time for the 2019 bathing season. This is a customer funded
programme of bathing water enhancements based on a willingness to pay assessment carried out as part
of price review 2014.
Bathing water quality status is determined by the quantity of the faecal indicator organisms, intestinal
enterococci and escherichia coliforms, which are commonly found in the gut of warm blooded organisms.
Sources of contamination therefore are wide ranging and highly variable and include everything from
human and cattle to sheep, gull and dog faeces.
This holistic programme involves works to address and mitigate all point and diffuse sources of faecal
contamination that have been found to be impacting the individual bathing waters, many of which are
outside the traditional operating window of the water companies.
Implementation measures include:







Removing public and private foul to surface water misconnections;
Reducing the impact of agricultural, urban and marine pollution sources. This is a multi-faceted
sector including agricultural practices, slurry storage, land drainage, illegal discharges from
marine vessels and mitigating the impact of dog and bird faeces on the bathing water;
Reducing the likelihood of exfiltration and / or flooding from the foul / combined sewerage
network;
Minimising the impact from private sewerage infrastructure including non-water company
permitted discharges, pumping stations, septic tanks, cess pits and private sewerage networks;
Reducing the number and / or impact of spills from combined sewer overflows (CSOs).

For example, Southern Water are working to mitigate the impact from agricultural pollution sources by
funding Natural England Catchment Sensitive Farming Officers to work with farmers and agricultural
landowners to identify and develop bespoke pollution reduction plans on an individual farm basis.
Southern Water are working closely with and part funding local authorities to address private foul
misconnections, adoption of bird deterrents at the bathing water, education campaigns, pollution risk
forecasting and dog bans on the beaches during the bathing season.
As well as improving its own sewerage infrastructure through innovative means to mitigate the impact on
bathing water quality from CSO spills, Southern Water are working with the owners of private sewerage
assets to quantify and mitigate their impact.
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Introduction
The Southern Water region boasts more than 700 miles of beautiful coastline which includes 83
designated bathing waters. In 2017, 94% of these bathing waters achieved ‘Good’ or ‘Excellent’ status as
defined by the revised EU Bathing Water Directive. Southern Water have invested millions of pounds in
their wastewater network to ensure their coastline is, and remains, beautiful, but the bathing waters are
also affected by a multitude of diffuse pollution sources.
During the 2014 price review, Southern Water customers indicated a willingness to pay a small additional
sum on top of their existing bills to fund works at seven bathing waters in an attempt to improve them to
‘Excellent’ in time for the 2019 bathing season.
The highly ambitious Southern Water Bathing Water Enhancement Programme was born, earmarking
£31.5 million of customer funding for a programme of works to investigate and improve bathing water
quality across the region.

SOUTHERN WATER BATHING WATER ENHANCEMENT PLAN

The Approach
Bathing water quality status is determined by the quantity of the faecal indicator organisms, intestinal
enterococci and escherichia coliforms, which are commonly found in the gut of warm blooded organisms.
Sources of contamination therefore are wide ranging and highly variable and include everything from
human and cattle to sheep, gull and dog faeces.
To achieve the target ‘Excellent’ classification therefore the bathing water enhancement programme is
required to investigate and mitigate pollution sources many of which are outside the control and
influence of Southern Water.
A fully collaborative and partnership approach was therefore deemed to be essential to be able to deliver
the improvements necessary to achieve the classification.
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Bathing water steering groups have been set up across the region to bring together the various
organisations and share the local knowledge and experience of all the key stakeholders, with everyone
signed up to achieve the shared goals of improving bathing water quality.
The Environment Agency has been supportive throughout, providing data, historical reports and
educational tools to the steering groups. Local authorities have bought into the programme, working with
Southern Water on reducing dog fouling, bird deterrents, litter campaigns, the resolution of private
misconnections and helping with investigations of private sewerage issues.
The diagram below shows just some of the key stakeholders Southern Water has been working with over
the course of this programme.

DIAGRAM SHOWING THE PARTNERSHIP APPROACH TO DELIVERY

The Investigation Phase
Investigations were undertaken at 21 bathing waters not achieving ‘Excellent’ status and from these 21,
seven bathing waters were taken forward for investment to achieve ‘Excellent’ status in 2019. A strategic
approach to investigations was undertaken to ensure all available information was collated, incidents and
trends analysed, and evidence collected. This involved:
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All historic studies, investigations and reports were collated from Southern Water, the
Environment Agency and the Local Authorities;
Desktop studies, looking at specific incidents as well as general patterns and trends in the data;
Information was then collated and interpreted to inform survey schedules based around a
source, pathway, receptor approach;
Detailed surveys were undertaken to assess and evidence the specific root cause.

All sources of contamination at these bathing waters were investigated including:






Asset Performance;
Polluted Surface Water Outfalls;
Sewerage Management Issues;
Private Sewerage Infrastructure;
Diffuse Sources;

Asset Performance
Across the bathing waters it was found that Southern Water wastewater treatment works had only a
small impact on a minority of sites. There was no impact from wastewater treatment works at any of
seven sites taken forward for improvement measures.
Combined sewer overflows were found to have a smaller than expected impact across the region
including two of the seven improvement sites. Many combined sewer overflows were designed to spill
less than three times per bathing season. While this provides protection under the former bathing water
directive, the new tighter standards and method of calculating compliance means that this number of
spills needed to be reviewed.
Polluted Surface Water Outfalls
Misconnections and cross connections are a serious problem in areas with separate sewerage systems.
So, while separate systems may be a good thing in general they can cause severe local problems.
Working on the guidance that one direct toilet misconnection is approximately equal to the impact from a
10,000 population equivalent filter works or 100,000 population equivalent works with tertiary ultra
violet disinfection, you can see the importance of addressing misconnections.
Whilst other methods are being trialled and tested Southern Water found that a competent contractor
using basic wire cages with above ground property drainage surveys delivered the most effective results .
Surface water sewers were “caged” to identify foul and grey water misconnections. Surface water outfalls
were also sampled, and the samples sent for microbial laboratory analysis.
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EXAMPLE OF A HEAVILY POLLUTED CAGE

Sewerage Management Issues
Sewerage management issues come in many guises including:



Foul water exfiltration from broken or collapsed pipes, abandoned laterals and leaking manholes;
Foul sewer flooding from blockages, hydraulic overload, equipment failures or groundwater or
seawater infiltration / inundation;

To locate defective sewers and therefore the potential for exfiltration, historical mapping, historical and
targeted CCTV surveys and salinity testing were used. At Cowes bathing water, salinity probes in the
sewers showed a clear tidal profile which meant that sewage was likely to be able to exfiltrate out when
the tide was low.
Private Sewerage Infrastructure
This included private sewage package treatment works, private pumping stations, private sewer pipelines
or private septic tanks or cess pits. Assets are often linked to caravan parks, industrial parks, coastal piers
or properties which aren’t connected to mains sewerage systems.
Ammonia sondes were deployed to try to establish whether there was an indication of pollution in water
courses. This example was taken from Environment Agency data from the Shanklin Chine. This clearly
shows a diurnal cycle to the ammonia concentrations in the watercourse during the Easter holiday period.
This was tracked down to a collapsed sewer which connected holiday properties into the sewerage
system.
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DIURNAL AMMONIA PROFILE WITHIN THE SHANKLIN CHINE DURING THE HOLIDAY SEASON

Diffuse Sources
Extensive water quality sampling along the coastline, river reaches and of surface water outfalls was used
to pin-point pollution hotspots and the species causing the contamination. Higher concentration samples
were sent for microbial source tracing by the Environment Agency laboratories, as follows:



Phase 2; bacteriodetes – this can differentiate between general, human and ruminant sources;
Phase 3; mitochondrial DNA – this can differentiate to individual species such as dogs, birds,
sheep, cattle, pigs etc.

This was particularly useful in evidencing the impact from non-human sources, in particular agricultural
pollution sources as well as quantifying the impact of dog and bird faeces.
The Selection Criteria
As part of the customer funded delivery model, a number of unweighted decision and selection criteria
were applied to ensure the chosen bathing water improvement schemes were independently auditable
and unbiased to water company preference. There were three critical gateways, which, if the scheme
failed meant the bathing water improvement was not feasible. These were 1) a detailed and evidenced
understanding of the root cause, 2) that the improvements could be delivered within the AMP and 3) that
the improvements were deliverable (e.g. there were no key stakeholders refusing to work with Southern
Water). The three non-critical criteria were 1) benefit to neighbouring bathing waters, 2) cost to deliver
and 3) customer preference. It was also felt that it was not appropriate to undertake works on bathing
waters which had improved and become consistently ‘Excellent’ since the baseline year in 2012.
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SELECTION CRITERIA AND DECISION TREE

This methodology and the results of the selection criteria were signed off and approved by a customer
advisory panel, the Southern Water board, OFWAT and an independent auditor. The seven chosen sites
are shown below:

BATHING WATER SELECTED FOR IMPROVEMENT WORKS

Page 7

The Delivery Phase
Implementation measures include:







Removing public and private foul to surface water misconnections;
Reducing the impact of agricultural, urban and marine pollution sources. This is a multi-faceted
sector including agricultural practices, slurry storage, land drainage, illegal discharges from
marine vessels and mitigating the impact of dog and bird faeces on the bathing water;
Reducing the likelihood of exfiltration and / or flooding from the foul / combined sewerage
network;
Minimising the impact from private sewerage infrastructure including non-water company
permitted discharges, pumping stations, septic tanks, cess pits and private sewerage networks;
Reducing the number and / or impact of spills from combined sewer overflows (CSOs).

Foul to Surface Water Misconnections
Across the seven selected bathing waters Southern Water found 15 direct misconnections or 74 toilets
discharging straight into the surface water networks and streams draining to the beaches.
The point of misconnection in approximately two thirds of these cases was on the public sewerage
network which meant Southern Water were able to rectify the issues. As water companies have no power
to enforce rectifications on the private sewerage network, Southern Water were reliant on colleagues
within the local authorities to take enforcement action for the private misconnections.
Where the resident was not able to rectify the misconnection within three months, the councils
organised the rectification and put a charge onto the future sale of the property.
Worthing bathing water is a great example of the impact misconnections can have on water quality.
Southern Water identified 28 direct toilet misconnections at Worthing across four freeholds. One block of
flats had 19 toilets discharging directly to the surface water network, and another a further 7. Fixing the
misconnections from these freeholds has seen Worthing’s bathing water quality improve from ‘Poor’
status on an annual basis in 2016 and 2017 to ‘Good’ status in 2018. Further works are ongoing to ensure
a resilient ‘Excellent’ classification is achieved in 2019.
Agricultural Diffuse Pollution
Southern Water have been working with Natural England Catchment Sensitive Farming Officers (CSFOs)
to investigate potential agricultural pollution issues within the catchments. This method was chosen
because Southern Water required communication and collaboration with all the farmers in the
catchment rather than just the handful who might engage with a water company representative. Given
the existing relationships the CSFOs had in these areas this was decided as the best approach.
With regards to mitigations, any issues, such as the manure pile by the river shown here at Minster, that
could be addressed immediately or required behavioural changes were organised directly by the CSFOs
with the tenant farmers.
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MANURE PILE NEXT TO SCRAPSGATE CHANNEL AT MINSTER

Any mitigation measures requiring capital investment were either part or fully funded by Southern Water
in agreement with the tenant and farm landowner.
Examples of this can be found at Minster where Southern Water are installing 3 km of stock fencing and
creating new water troughs to stop cattle grazing in the rivers. Also, at Shanklin a cattle grazing plan is
being implemented alongside the improvements to land drainage and the installation of vegetative
barriers to disrupt and capture contaminated runoff.
Urban and Coastal Diffuse Pollution
This covers a very broad range of sources and mitigation measures and is being delivered in partnership
with parish, district and county councils. Measures include mitigating the polluting impact of dog and bird
faeces, outfall and gulley clearing, harbour management, litter picks and seaweed removal and the
effective use of pollution risk forecasting.
Southern Water met with the stakeholders to educate them on the issues and the councils were
encouraged to prepare plans and proposals on which measures they believed would be appropriate at
their bathing waters to reduce pollution. This was done in order to get the local authority to buy into the
programmes and to utilise all sources of local knowledge. The proposals were then issued to Southern
Water for review and an assessment of acceptable funding.
Dover Council at Deal for example are working to amend the public space protection order which
currently allows dogs to use the beach before 9am and after 6pm. In addition, more dog waste bins and
warning signs are being installed and yellow fish stencils will be painted onto all highway gullies to
discourage people from throwing dog waste into the gullies.
Sewerage Management Issues
At Middleton-on-Sea, Southern Water is working to reduce the impact from foul exfiltration on the
bathing water quality. A number of critical sewers are being lined which will reduce exfiltration and also
reduce infiltration into the pipelines, ensuring there is sufficient capacity within the foul / combined
sewerage network during large storm events.
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Southern Water are also working with the local authority to increase the capacity of the surface water
sewerage network and have an enhanced jetting and maintenance programme organised with the Elmer
Sands Estate. A targeted fats, oils and grease campaign is also underway at known blockage hotspots in
the area.
As well as issues caused by blockages, equipment failure and hydraulic overload water quality issues have
often been linked to uncapped, defunct or abandoned laterals. The sewerage rehabilitation team at
Southern Water are doing an excellent job of finding and tracing these connections, something which is
believed to be critical to obtaining ‘Excellent’ status at Middleton bathing water.

OVERLAND FOUL FLOODING ENTERING THE SURFACE WATER NETWORK

Private Sewerage Infrastructure Issues
Once a pollution issue has been traced to a private sewerage network, measures to rectify the issue
become complex especially if the asset belongs to an individual.
A section 113 notice can be applied to assets where there is evidence of environmental impact, but
Southern Water have used a more conciliatory approach of entering into negotiations with the asset
owner.
At Leysdown for example, there are a number of caravan parks with varying issues on their private
sewerage systems. The photos below are an example of this.

LEFT: BLOCKED FOUL MANHOLE WITH POTABLE WATER SUPPLY PIPE. RIGHT: LEAKING FOUL PIPE NEXT TO SURFACE WATER MANHOLE
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One caravan park which is causing a notable impact on bathing water quality is working with Southern
Water to replace their pitch fibre sewerage system with a new, more robust network. Telemetry is also
being installed on their pumping station and contingency plans are being developed in conjunction with
the park, so everyone knows what action to take in the event of an incident.
Combined Sewer Overflows
Perhaps surprisingly CSOs have only been found to be significant contributing factors in two of the seven
bathing waters.
At Shanklin on the Isle of Wight Southern Water are using a combination of surface water separation,
improved asset utilisation, extensive pipeline rehabilitation and traditional storage to reduce the spill
frequencies from a single CSO. Talks are also ongoing with the EA to trial an innovative ‘polishing’
treatment to the storm overflow discharges.
Conclusions
When Southern Water started this programme, two of the seven bathing waters were at ‘Sufficient’
status and five at ‘Good’. At the end of the 2018 bathing season, with a year to go and measures still
ongoing, there are one bathing water at ‘Sufficient’ status, one at ‘Good’ and five at ‘Excellent’. Southern
Water are on course therefore to deliver on the promise to get seven bathing waters to ‘Excellent’ for the
2019 bathing season. This programme included both investigations and implementation measures within
a single five year AMP whilst addressing issues often outside the control or influence of the water
company.
Bathing Water
Deal
Leysdown
Middleton-on-Sea
Minster Leas
Selsey
Shanklin
Worthing

Baseline
(2012 Official Assessment)
Good
Sufficient
Good
Good
Good
Good
Sufficient

2018 Bathing Season
(Annual Assessment)
Excellent
Sufficient
Excellent
Excellent
Excellent
Excellent
Good

As a project of this breadth and scale has not been attempted before within the UK there will always be
lessons learnt. It was felt for example that data collection and collation is essential to be able to
understand and evidence the root cause. The timings, quality and quantity of the data collected is critical
to this. Only when the root cause is fully understood and evidenced can you deliver an effective and cost
efficient solution and eliminate unnecessary spend. As many of the measures that need implementing are
outside the control or influence of the water company it is also essential that a truly collaborative and
partnership approach is utilised with sufficient time set aside to allow this to happen.
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