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Abstract
Parts of London’s sewerage system have not fundamentally changed since
Bazalgette’s original design officially opened in 1865. After 140 years the system is
reaching capacity requiring the future needs and limitations to the system to be
understood. Sewer flooding in the Counters Creek area in west London has affected
many of Thames’ customers, particularly during the July 2007 storms when the sewer
network was severely tested. Part of the pressure is the sheer number of basements in
the area and the continued conversion of basements into living quarters as the
demand for accommodation in London increases. These basements can be at or
below existing connection points in the sewerage system adding a new level of
constraint. Since the 2007 storm, Thames has undertaken a significant amount of work
to understand the cause of the flooding.
The Counters Creek long term flood alleviation project has been put in place to
understand the limitations on the existing system, to understand the flood risks and to
develop a comprehensive review of all options that could be put in place to reduce
the risk of basement flooding. This paper will discuss the methodologies undertaken to
understand the individual risk of flooding at over 40,000 basements, the potential for a
sustainable solution, and the approach used to assess the relative costs and benefits
of local and strategic options from the latest willingness to pay data.
Introduction
There are approximately 43,862 properties with basements in the Counters Creek area,
of which some 29,946 lie within the London Borough of Hammersmith & Fulham and
Royal Borough of Kensington & Chelsea (the study area). Many of these basements
have been converted to being habitable since the reduction in risk of fluvial flooding
due to the construction of the Thames Barrier in the early 1980s. Certain characteristics
of the catchment have been identified which place many of these properties at risk of
sewer flooding during periods of heavy rainfall. These characteristics include the
conversion of watercourses to form part of the sewerage network, including the
Counters Creek, the size and impact of the wider catchment on the study area and
network limitations including magnitude and direction of flows and available pumping
capacity to relieve the storm network to the River Thames.
The mechanism of flooding in the Counters Creek area that has been identified is
different to that of most sewer flooding schemes. Flooding in the area is not caused
by overland flow through surcharged manholes and is not caused solely by local
surface water inundating the local sewerage network. Instead, the study has
confirmed that levels in the deeper storm relief sewers rise following rainfall in the wider
catchment, leaving insufficient capacity to relieve the trunk sewer network, of which
the Counters Creek sewer is part.
During PR09 a study was undertaken to gain a better understanding of the causes of
sewer flooding in the Counters Creek area. Ofwat considered the case for the scheme
was not proven and in particular required further studies to:
•
•

Confirm the true extent of the number of properties affected by sewer flooding
Pay particular attention to alternatives to tunnelling such as source control.

To ensure that Ofwat’s
concerns were addressed, a
structured methodology was
developed that simplified the
problem such that the
hydraulic
system,
need
(cause and effect) and
solution development could
be clearly understood and
explained.
The
adopted
approach
has
been
challenged throughout at a
series of workshops by an
independent
panel
of
industry experts, known as
the Independent Advisory
Group, which was formed
from the following individuals:

•
•
•

Professor Bob Andoh, Director of Innovation at Hydro International and Visiting
Professor at Liverpool John Moores University.
Professor David Balmforth, Executive Technical Director at MWH, Visiting
Professor at Imperial College and Vice President of the ICE.
Professor Adrian Saul, Professor at the University of Sheffield and leading
academic in the Flood Risk Management Research Consortium.

Confirming Needs
Confirming the ‘Needs’ refers to assessing the flood risk at all the basements. Three key
components were required; the model, basement details and rainfall. A targeted flow
survey was undertaken to check the model in key locations and the model was
audited as a strategic flooding tool. The basement details were derived from physical
and desktop surveys to create a GIS layer with location, ground levels and depth
(lowest point of ingress). Each basement was automatically linked to its local sewer in
the model using MWH’s Flood Risk Tool, which then processed the model design rainfall
simulation results into flood risk matrix identify the lowest return period and impact at
each property. A key aspect of the study has been to understand how the system
responds to rainfall and interpretation of this into design standards. A number of
sources and methods have been adopted including; raingauge, radar, FEH design
rainfall, timeseries and spatial rainfall. By analysing the system performance, both local
and the trunk sewer system, we have tested and identified the appropriate rainfall
methodology for each flooding cluster.
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Optioneering Methodology
Presented below is the Optioneering process diagram adopted. The optioneering
philosophy was to test for all flood solution measures to address the challenge from
Ofwat to the IAG that we had considered all opportunities.
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Flood Solution Measures
The individual potential and benefits for each of
the 7 measures (listed below) were analysed for
effectiveness and cost i.e. maximum benefit
potential. Where a measure will impact other
zones of influence or HDR’s these will be
recorded for wider option optimisation.

Measures Definition
Assess flood solution
measures for each
Zone of Influence
All measure types
considered

1

Isolation e.g. FLIPS

2

Flow transfer

3

System optimisation e.g. RTC

4

Storage

5

Upsizing

6

Overflow e.g. new CSO

7

Source control e.g. SUDs

*

Indicates impact outside zone

Example - Measures Assessment
(Individual Zone of Influence)
(% of properties removed)

Impact of
Individual
Measures
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2
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100

80*

23

100

45*

n/a

35

Options - Part 2

Solutions Hierarchy

Proposed Solution
Applying the optioneering philosophy resulted in a combination of measures required
to resolve the flooding. Engineering design, buildability, costs etc. were all considered
in developing the proposed solution. Five themes of solution are proposed;
Strategic Tunnel – intercepts
the key hydraulic sink points
that provide relief to the
existing trunk sewer network
without
increasing
risk
elsewhere.
Strategic Add-ins – clusters
where a local solution is
possible but as a consequence
of the tunnel can be linked
and
resolved
more cost
effectively.
Source control – headroom
provided by the strategic
tunnel identified small areas
where SuDS would now be a
viable option.
Local –local capacity issue
clusters not affected by the
trunk sewer system,
FLIPs - where hydraulic connection is below soffit of main sewer and where no other
cost effective solution could be identified.
Cost Benefit and Confidence
The final piece in developing the business case for the scheme was to understand
whether a cost beneficial case could be made. The cost benefit analysis for the
proposed schemes was based on a combination of;
• Willingness to Pay Survey and Valuing Benefits
• Model & Record Confidence
This was directed by Ofwat to answer the following strategic questions;
i.

Does a basement flood?

ii.

What level of evidence do we have to support this?

iii.

Do we model the flooding?

iv.

What level of confidence do we have in the
model?

Based on these questions a confidence score and
weighting system was derived for each property to
apply the benefit cost. This provided a link between a
replicating flood performance in the model against
the flooding database records, level of detail in the
model and customer evidence records.
Summary
By following the methodical approach, we believe we have identified the most
beneficial scheme for Thames’ customers in addressing the flooding in Counters Creek.
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