Our sewer system
and storm overﬂows
Two sorts of sewer system
In the Wessex Water region, we have two sorts of sewer system.
The older one, called a combined sewer system, carries all the waste or foul water
(also called sewage) from homes and industry, as well as surface water (stormwater
and rainwater) run-oﬀ from gutters, drains and some highways, together in one
pipe. All stormwater and waste ﬂows to the water recycling centre for treatment.
The other has been built since the 1960s and is a separate sewer system to serve
newer housing developments comprising one pipe for the sewage and another for
all the surface water. The surface water is carried to the nearest watercourse where
it is discharged and the sewage ﬂows to the water recycling centre for treatment.

Why do storm overﬂows exist at all?
When it rained heavily, the volume of liquid that the sewer pipe needed to carry
increased many times and building pipes big enough to cope with the all the rainfall,
yet small enough to ensure sewage ﬂowed during dry weather, proved impossible.
The sensible and most cost-eﬀective solution was to build sewers of a size that
carry all dry weather foul ﬂows and most of the wet weather ﬂow.
But this meant that during heavy rainfall, the mix of rainwater and foul water
couldn’t drain away properly because the ﬂow was too much to pass through the
pipes. As a result, ﬂows would back-up and exit through the lowest point – which
often led to homes and businesses ﬂooding.
Storm overﬂows act as relief valves, allowing excess stormwater to be released to
rivers or the sea and were a solution to the risk of property ﬂooding without having
a detrimental impact on the environment – they are also known as combined sewer
overﬂows (CSOs).
All towns and cities in the UK (except very recently built urban centres) have
combined sewerage systems and consequently they all have storm overﬂows to
protect properties from ﬂooding during heavy rainfall.
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Everyone who owns a property where the rainwater drains into the sewage works,
is contributing to the operation of storm overﬂows.

Why do storm overﬂows continue to exist today?
There are a number of legislative issues that have not been addressed that
contribute to why overﬂows continue to exist today either by making the issue
worse or by not enabling it to be addressed:
1. Existing legislation still allows rainwater to be connected to sewers that
carry foul sewage
The Flood and Water Management Act, 2010 (FWMA) provides legislation to remove
the right to connect rainwater sewers to those carrying foul water, but it has not
been made into law by the government in England (although it has been in Northern
Ireland and Wales.).
So, although separate pipes are laid to all new properties to drain rainwater, it is still
possible for these to be connected to existing pipes containing foul water.
Developers are encouraged to follow a sustainable drainage process where
rainwater is discharged, starting with discharging to the ground, then to a surface
waterbody, then to a surface water sewer and ﬁnally to a combined sewer.
They sometimes argue that discharging rainwater to the combined sewer system is
the only aﬀordable solution for their development. This passes the cost and
problem further down the network, resulting in increases in overﬂow operation
where overﬂows exist or a ﬂooding risk where they don’t.
What is required?
The government must enact Schedule 3 of the FWMA to remove the right to connect
surface water drainage to combined sewer systems because it continues to increase
ﬂows, causing more overﬂow operation. Sustainably-drained development needs to
be put ahead of just sustainable development.
2. Existing legislation does not provide appropriate powers to tackle
groundwater inﬁltration
Under much of southern England are water bearing layers of rock, eg, chalk, where
the levels of groundwater vary throughout the year. In wet winters, these levels can
reach the ground and cause ﬂooding. Even before it reaches this level, groundwater
will be above the level of the sewers and can often ﬂow into and ﬂood drains,
sewers and inspection chambers for weeks at a time.
Overﬂows, which can operate for these prolonged periods, will often protect
properties from losing their ability to drain their waste water.
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Sewerage companies carry out extensive sewer relining work each year, but this can
be totally ineﬀective because privately-owned pipes, whose length is greater than
sewerage company owned pipes (illustrated in Figure 1 below), are neglected.

Figure 1: Illustration of the length of privately-owned pipes (yellow) versus publicly
owned (red and blue)
Surprisingly sewerage companies cannot force property owners to maintain their
private drains.
What is required?
The government must address this issue by providing sewerage companies with
both the power to enforce private drain maintenance or to carry out the work and
recover costs from the pipe owners. This is already the case for water supply under
Section 75 of the Water Industry Act which enables water companies to serve notice
on consumers making them mend leaking water pipes.
3. Sewer capacity is frequently limited by wet wipes and other unﬂushable
products
Wet wipes are the single biggest factor in restricting existing sewerage capacity.
Partial and complete blockages are caused because they do not disintegrate quickly
and are the main reason for premature overﬂow operation. In our area we clear
around 13,000 blockages a year and many thousands more occur in customer’s own
pipes.
3

Government and regulating bodies (such as the Advertising Standards Authority
and Trading Standards) continue to allow manufacturers and retailers to advertise
and sell products that claim to be ‘ﬂushable’ but which we know are not.
What is required?
The government must give legislative backing and full support to the organisations
that deal with the problems caused by wet wipes (and other items labelled as
‘ﬂushable’) rather than those who create them. Until such time this problem will
continue to grow.
4. Legislation does not support disconnection of rainwater ﬂows from
combined sewerage systems
Disconnecting rainwater from the same pipes that carry foul sewage is a vital factor
if we are to reduce overﬂow operation. However, this relies on water companies
having the power to disconnect rainwater pipes and discharge the disconnected
rainwater directly to the environment.
Powers to disconnect
Sewerage companies do not have the power to force properties to disconnect
rainwater pipes. It has to be done by consent and at the cost of the company.
The Right To Discharge
Sewerage companies also do not have a Right to Discharge rainwater to canals or
watercourses. Permission can only be obtained through negotiation with the owner
which can involve signiﬁcant costs making any such initiative cost prohibitive.
The same constraint applies to developers when planning where the rainwater from
their new development is going to discharge. The result is that they often take the
easier and cheaper route and use their current ‘right to connect’ to a combined
sewer (see point 1 above) rather than paying the owner and discharging to a
watercourse.
What is required?
Government must review the impact this lack of legislation has on discouraging the
separation of rainwater.
5. Urban creep is not managed through the planning process
The term urban creep is used to describe the gradual increase of impermeable
surfaces. This can be as a result of paving over front gardens to make space for
parking cars, or where house, conservatory or patio extensions are made.
Where rainwater is connected to the same pipes as foul water, this increases the
volume of ﬂow the pipe is required to carry when it rains and increases the number
of times storm overﬂows operate.
A 2009 UK Water Industry Research study using time-lapse aerial photography of
more than half a million properties revealed that the increase in impermeable area
amounted to between 0.4m2 to 1.1m2/property a year.
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Urban creep is not currently managed through the planning process and while
planning laws require permission before the impermeable area of a driveway is
increased by >5m2, this is not enforced by local authority planning teams.
What is required?
Local authorities need to be made aware of the impact of the rainwater’s
destination through a better supply of information and communication with the
organisation (sewerage undertaker or highways authority). They must also be
prepared to deny permission or impose conditions, eg, soakaways or limiting run-oﬀ
rates, on any application that could exacerbate storm overﬂow operation.
Until the above issues that we can control as a nation are addressed, there will
continue to be increases in the volumes of rainwater entering combined sewers and
a steady increase in the operation of storm overﬂows.
As a nation we are less in control of a changing climate – but a warming climate
invariably leads to more, higher intensity rainfall events, which will mean more
surface water ﬂooding, river ﬂooding, coastal ﬂooding and more storm overﬂow
operation.

What environmental impact do storm overﬂows have?
Storm overﬂows were designed to have a negligible environmental impact when
operating in heavy rainfall. The main polluting load of the contents of a sewer
should ﬂow to the treatment centre, allowing very dilute sewage to overﬂow when
capacity is exceeded.
Where the polluting load is small it can usually be easily assimilated into the
environment that receives it.
There are several ways overﬂow discharges can aﬀect the environment.
• Flow impact: the volume of ﬂow is rarely an issue as ﬂows in receiving
waterbodies are generally well in excess of piped ﬂow.
• Aesthetic impact: sewage related debris (SRD) left on riverbanks/beaches
after operation is usually due to the presence of inorganic material ﬂushed by
customers, eg, wet wipes, sanitary products, condoms etc. None of these items
should be ﬂushed in the ﬁrst place (see point 3 above). Where there is a
detrimental aesthetic impact, this can be addressed by screening arrangements
in the overﬂow which keep the SRD within the sewer for removal at the
treatment centre. While not all overﬂows currently have screens, recent
ecological investigations into overﬂows that spill frequently reveal no issues
related to SRD.
• Nutrient load impact: nutrient pollution (phosphorus) is one of the main
reasons why waterbodies do not meet Good Ecological Status (GES) under the
Water Framework Directive (WFD). However, the operation of storm overﬂows is
not a major contributor to this.
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The Environment Agency publish all the reasons why watercourses do not meet the
WFD Good Ecological status (GES). Of the 6,725 waterbodies where the reason for
not achieving GES is understood, two-thirds (67%) are due to issues not related to
the water industry. Of the third that are understood, 88% are due to the impact of
continuous treated sewage eﬄuent discharges from sewage works. Nationally only
77 waterbodies do not reach GES due to the amount of nutrient load emanating
from intermittent storm overﬂows.
• Biological load impact: biological loads can be accommodated by the natural
breakdown of organic matter in the environment up to a certain level. Above that
level, the load can have an impact by depleting the waterbody of the levels of
dissolved oxygen required to sustain aquatic life. Additionally, sewage contains
ammonia, which, in high enough concentrations is toxic to aquatic life.
It important to note that storm overﬂow discharges are generally so dilute that
there is no impact on the receiving environment either from biochemical oxygen
demand or toxicity.
Using the WFD ‘Reasons for Not Achieving Good’ analysis mentioned above,
excessive biological loading from storm overﬂows account for 99 of the 6,725
waterbodies that do not meet GES.
Bacteriological loads, which have a greater impact on human health than ﬂora and
fauna in the environment are discussed below.

What public health impact do storm overﬂows have?
In 1976 the EU Bathing Water Directive introduced standards to limit the
bacteriological loads at designated bathing water sites.
Sewerage companies invested millions improving treatment standards and adding
ultra-violet disinfection to continuous discharges from sewage works. Nearby storm
overﬂows also received additional investment to reduce spill numbers and improve
bathing water quality.
When storm overﬂows operate, the dilute sewage contains high levels of bacteria,
but their operation does not mean a bathing water’s quality is necessarily unﬁt for
swimming; enteric bacteria generally do not survive long outside host organisms
and are especially fragile when exposed to sunlight in seawater. Dispersion and
dilution factors are also vital in determining the public health impact of sea water
where overﬂow operation has occurred.
Sewerage companies provide near-real time data of when storm overﬂows that
might aﬀect nearby bathing water quality, operate. We use a system called
CoastWatch and also supply the data to the Surfers Against Sewage SaferSeas App.
However, bacterial sources in bathing waters can be varied and not just of human
origin. In addition to continuous discharges from sewage works and intermittent
discharges from storm overﬂows, agricultural run-oﬀ and animals such as seagulls
and dogs defecating on or near beaches are also common sources of bacterial load.
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What can be done to reduce storm overﬂow operation
and/or impact?
1. Separation of ﬂows or increasing the capacity of sewers
As described above, there are a number of legislative barriers that continue to
enable the addition of rainwater to foul systems or make it diﬃcult to separate it. If
these are not addressed there will continue to be an upward pressure on storm
overﬂow operation.
Storm overﬂow operation can be reduced either by separating surface water from
foul water, or by increasing the carrying/attenuation (storage) capacity of the
existing combined sewer system.
Separation of ﬂow is a more sustainable long-term solution than attenuation but
more disruptive to construct.
Separation directs rainwater to where it should go, ie, straight back into the
environment, rather than where it need not go, ie, to a water recycling works where
large amounts of energy and chemicals are used to treat sewage, before being
returned to the environment.
Attenuation of ﬂows means rainwater is still processed through treatment works,
but it is held for longer within the network by storing it. The required volumes of
underground storage capacity would be immense. Because most overﬂows are in
older urban areas there is unlikely to be the physical space to construct the required
storage to eliminate them.
A good example of this is the Thames Tideway a tunnel currently being constructed
deep under the Thames. It is designed to reduce (not eliminate) storm spills from 34
overﬂows at a construction cost of nearly £5 billion.
In situations where overﬂows operate due to groundwater entering sewers, neither
of the above solutions are practical or feasible as separation or attenuation would
not have the desired eﬀect. In this situation, all the underground assets need to be
made watertight, including public and private manholes and pipes.
Both ‘capacity’ solutions are massively disruptive to society and expensive to our
billpayers. Sewers are by far and away the biggest and deepest utility service and
the only one that ‘collects’ from customers rather than ‘providing to’ them. Most of
the ﬂow is moved gravity and sewers have to be laid to a speciﬁc gradient, below
other utility services, and pumped frequently when required.
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The disruption to the urban environment that would be caused by separating
rainwater from foul water would be immense – as would the cost. For full
separation, practically every street in every village, town and city (where properties
were constructed before the 1960s) would need digging-up. In many instances this
would be a serious technical challenge due to the busy network of services that
already exist.
Mass disruption would last for decades.
The cost of separation and/or attenuation of ﬂows would also be astronomical, and
this impact would land on the billpayer through signiﬁcant increases to their
sewerage bills. Public acceptability of both bill impact and disruption are key factors
that should be part of discussions about the public acceptability of overﬂow
operation.
2. Additional treatment of intermittent discharges
As already discussed, the environmental impact of overﬂows is generally low, due to
the heavily diluted nature of the ﬂow.
However, there are some occasions where prolonged discharges do have a deﬁnite
environmental impact (eg, the growth of sewage related fungus). Reducing
biological loads is usually achieved through a biological process (such as used at
water recycling centres) and require space and often energy and chemicals to
facilitate the growth of the bacteria to break down the organic load. Since most
overﬂows are in urban areas, there is generally insuﬃcient space for biological
treatment. In situations where there is an environmental impact, these have usually
been addressed through reducing spill frequency rather than additional treatment.
There are notable exceptions where constructed wetlands or reedbeds have been
used to treat storm overﬂows, but the space required and the intermittent nature of
the ﬂows (leading to the drying out of the reedbed) can easily reduce the feasibility
of such solutions.
Where an overﬂow operation aﬀects public health/bathing water status, the key
requirement is to kill the bacteriological load. This is usually done through
ultraviolet (UV) light – chemically killing bacteria using chlorine dosing is prohibited.
However, while using UV on continuous discharges is a common, but energy
intensive, approach to meet bathing water requirements, using UV treatment for
intermittent storm overﬂows can be problematic, unreliable and expensive
compared to the beneﬁt it achieves (see case study below).
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Case study
Wessex Water operates one UV
treatment plant on an intermittent
operating overﬂow.
It cost more than £5m to construct,
can disinfect up to 600 l/s and a
bypass is still required for ﬂows
above this.
This UV treatment at a storm overﬂow,
and a further £35m invested in other assets to reduce spills and improve
treatment, has resulted in insuﬃcient levels of improvement to reaching
bathing water status. It is likely that agricultural run-oﬀ and other polluting
sources are also responsible.

The way forward: Storm Overﬂow Assessment
Framework
Addressing storm overﬂows (where they are causing environmental damage or
public health concerns) not only requires changes in legislation to prevent the issue
from being never ending, it also requires a new approach to assessing the costs and
beneﬁts of intervention.
This new approach is called the Storm Overﬂow Assessment Framework (SOAF)
which is being implemented by sewerage companies throughout England and
Wales from 2020.
It is a staged process, which analyses overﬂow operational and environmental
impact data, followed by a cost-beneﬁt assessment and a decision over investment
or otherwise. Where there are already known environmental or public health
impacts of overﬂows, they will be included in the framework.
The new framework does not currently address the assessment of environmental
impact of overﬂow discharges to tidal or coastal waters, but further work to develop
an approach is underway.
The SOAF provides a much-needed, evidence-based approach to dealing
with the issue of overﬂows and is the current tool used to determine whether
the environmental beneﬁts from investment exceed the costs. Speed of
implementation is then down to funding mechanisms through the ﬁve-yearly
price controls set by Ofwat.
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Storm Overﬂow Assessment Framework overview

Conclusion
• Storm overﬂows have been a pragmatic solution to the problem of combined
sewerage systems, preventing property ﬂooding in heavy rain without polluting
the environment.
• Operation of overﬂows is not likely to reduce without tackling the factors that
contribute to, or hinder removal of, rainwater connections to foul systems.
• Impacts of overﬂow operation are generally minimal but there are sometimes
measurable impacts on the environment or public health of water users.
• Identiﬁed issues can either be resolved by reducing the frequency of spills by
separation, attenuation or passing forward more to treatment, or reducing the
impact through treatment.
• The Storm Overﬂow Assessment Framework is now in place and currently being
used to resolve identiﬁed issues.
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Annex I: Analysis of the reasons why waterbodies in the UK do not achieve
Good Ecological Status under the Water Framework Directive.
1. In the UK, using latest published data there were 6,725 waterbodies that did not
reach the WFD standard of Good Ecological Status (GES) and where the reason
for failure is conﬁrmed. 8,576 other waterbodies do not have ‘conﬁrmed’ RNAGs
(Reason for Not Achieving Good) so further work is required to determine the
reason.
2. Of the 6,725 waterbodies which have a RNAG, 4,485 (67%) are conﬁrmed as
failing for issues not related to the water industry.
3. Of the 2,240 waterbodies which have a RNAG due to water industry impact,
1,559 are due to sewage discharge. 88% of these are due to continuous ﬂows
from water recycling centres. Of the 1,375 continuous discharge RNAGs, 1,083
are due to phosphate and/or nitrates (79%) i.e. nutrient levels
4. Of the 184 intermittent discharges (storm overﬂows) which are conﬁrmed to be
a cause of a RNAG, 77 of these are related to the amount of nutrients entering
the watercourse.
5. Nationally, there are 99 storm overﬂows where sanitary pollution (ammonia,
biochemical oxygen demand, dissolved oxygen, ﬁne sediment) is the reason for
not achieving GES.
6. Of these 99 storm overﬂows, there are none in the Wessex Water area.
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Sector

Number of waterbodies

Agriculture and rural land management
Domestic General Public
Industry
Local and Central Government
Mining and quarrying
Navigation
Other
Recreation
Sector under investigation
Urban and transport 933
Waste treatment and disposal
Water Industry

11
2240

Barriers to ﬁsh migration
Ecological recovery time - surface waters
Flood protection - sediment management
Groundwater abstraction
Impoundment - water storage
Impoundments
Incidents
Land drainage - operational management
Other (not in list)
Saline or other intrusion
Sewage discharge (continuous)
Sewage discharge (diﬀuse)
Sewage discharge (intermittent)

21
1
1
124
14
41
9
2
431
2
1375
14
184

Ammonia
Biochemical Oxygen Demand (BOD)
Dissolved oxygen (DO)
Fine sediment
Nitrate (DIN)
Organic pollution
Other
Phosphate

1452
63
220
746
320
83
193
149
315

47
30
20
2
2
7
1
75

Surface water abstraction
Unsewered domestic sewage
Water level management in
impounded water bodies

16
1

Total

6725
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