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Synopsis
Thames Water (TW) recognised that successfully delivering its AMP5 flooding programme required
innovation and agility. To achieve this Optimise developed a Screen – Define - Deliver framework
to resolve flooding at over 300 properties, from a standing start in less than three years.
TW gave Optimise scope to select which properties to solve from their Sewer Flooding History
Database, as long as they met the strict regulatory requirements, along with solving some “critical”
flooding locations. MWH developed an ‘optimisation process’ to identify flooding schemes that
represented the best outcome for the local community and best overall value for TW and its
customers. This involved the rapid progression of schemes through screening, to definition and then
on to delivery.
This paper explains the methodology and the approach used to achieve this outcome and
demonstrates this through reference to one of the typical schemes delivered; Chamberlayne Road.
Here the screening initially identified just a handful of outputs but following the rigorous application
of this process, identified a much bigger problem which achieved the delivery of 36 outputs, solving
a major flooding problem for the community.
Introduction
Optimise is Thames Water’s AMP5 delivery partner for networks in North London and Thames
Valley and is a Joint Venture (JV) of Murphy, Barhale, Clancy Dowcra and MWH. Midway through
AMP5, Thames Water (TW) briefed Optimise to deliver 300 flooding outputs from its DG5 Register
of flooding properties. The brief gave Optimise scope to select which properties to deliver as long as
they met strict regulatory requirements and met the criteria agreed as part of its five-year business
plan; AMP5. The contract included a number of innovations with Optimise taking the delivery risk in
terms of delivery cost and programme, with a mechanism for the target cost to be reduced for every
output not delivered.
The Optimisation Process
To deliver the scope of the brief, MWH developed an
‘optimisation process’ (Figure 1) to identify flooding
schemes that represented the best outcome for the
local community and best overall value for TW. This
was structured around a Screen, Define and Deliver
framework with robust governance at both programme
and project level. Feedback loops were included in the
process as part of the governance reviews to capture
learning and improve the definition of the programme.
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• GIS Process & Prioritisation for Investigation

• Investigate & Confirm Cause and Number of
Properties
• Governance & Risk

•
•
•
•

Defined Project scopes
Re evaluated delivery plan
Stakeholder engagement
55 individual projects

Screening Process
DELIVER
The purpose of the screening process was to identify
and prioritise DG5 properties on the Sewer Flooding
History Database (SFHD) that could be delivered
Figure 1 Optimisation Process Overview
before the end of AMP5 and be affordable across the
whole programme. The screening process’ design
meant it worked without reference to a hydraulic model, and with information that was readily
available from Thames Water’s systems. Identifying early the properties to deliver and reduce flood
risk would achieve overall cost savings and increase certainty of meeting the programme. Figure 2
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details the screening method process. GIS routines automated the screening process to cluster
properties around key criteria such as flood frequency, root cause of flooding, topography and
spatial analysis.
Firstly, properties were clustered and grouped, before identifying ‘types’ of solutions dependent
upon the potential opportunities that were interrogated through various GIS Datasets, such as
MasterMap and topographic levels (generated from LiDAR). The identification of basement
properties was on the basis that below ground flooding is more likely to lead to cost-effective
solutions, as the flood volumes are smaller and could be solved by isolation. A comparison was
undertaken with the MWH Flood Risk Tool (FRT) to identify if the existing hydraulic models
confirmed hydraulic incapacity within the prioritised cluster areas. This gave added confidence to
the screening process

Figure 2 Screening Process through automatic GIS Routines

Definition Process
The definition process had a twin focus of defining a delivery programme of outputs and confirming
the needs of each individual cluster to be taken forward. A robust governance process was
implemented in the definition stage as it was critical to fully understand the needs and manage the
risks. Given the variety of projects and solution types, a runway approach was adopted to fast-track
simpler solutions and to assign the projects to the teams with the appropriate expertise. Figure 3
shows a simplified flow chart of the definition process.
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Figure 3 Definition Process

Properties for further investigation were prioritised based upon high-level cost benefit analysis for
more detailed assessment. This included engaging with the local community to identify the full
extent of flooding (reported and unreported) and enhancing available models where appropriate
(including overland flow assessment). To support the use of local pumping solutions eg FLIPs,
where there was not a hydraulic model, a new assessment procedure was researched and
developed to understand and determine if other properties would be at risk by implementing the
solution.
Early identification of clusters which required flows surveys was critical to achieving the programme
constraints. The model reviews were undertaken early in the definition stage and at the programme
level to allow the flows surveys to get underway as early as possible.
As the customer and asset data was collected and verified, the programme was constantly reviewed
and amended to select a suite of projects and solutions that would represent of the best balance of
outcomes for TW and its customers. This included a balance of smaller local improvements named
FLIPs (small pump returns to protect basements) and larger network interventions.
Delivery Stage
The delivery stage focused on efficient design and delivery of the 55 projects that made up the
flooding programme. The most significant risk with the programme was late delivery of some
projects due to delays in the process. Of these programme risks, the third party risks associated
with land acquisition, planning and approvals were the most critical to manage and control. A
dedicated third party team was mobilised to provide the support to the delivery teams in overcoming
these risks. This team has skills and expertise in environmental, archaeology, planning, land,
stakeholder management and customer care. The team adopted a proactive approach to customer
and stakeholder engagement with early engagement typically earlier than in most projects. This
identified issues as early as possible and in some cases also enabled additional flooding properties
to be identified.
Optimise recognised early in the programme that to achieve the contract outputs, a degree of over
programming was required to manage risk. These projects were taken through the design process
to provide a buffer in case other projects had difficulties. Schemes not delivered in AMP5 were to
be taken forward by TW for consideration in AMP6. FLIP solutions were also used as a way of
buffering the programme, as these can be delivered relatively quickly in comparison to larger
network interventions.
For the larger and more complex projects, the design was undertaken concurrently with the start of
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construction. For these projects a design engineer was permanently based on site to coordinate the
remaining design activities with the procurement and construction stages. This provided huge
benefits in rapidly getting the construction teams up to speed with design and stakeholder concerns.
The programme was monitored and managed closely to identify slippage and roadblocks in the
delivery phase. Dedicated KPI reports (Figure 4) were produced for the client and the Optimise
management to identify when intervention was required.

Figure 4 Typical KPI Report
Chamberlayne Road Case Study
The Chamberlayne Road project provides a great example of the effectiveness of the Screen,
Define and Deliver process, and how it was implemented in practice. Chamberlayne Road is in the
London Borough of Brent in North London.
Screening Phase
The initial screening identified that three basement properties had suffered frequent flooding and the
flood mechanism was reported as basement flooding caused by sewer surcharge. The initial
screening process suggested the project should be progressed as an isolation solution on the
individual properties. The technical governance review undertaken before taking the project forward
into definition, identified significant gaps in the flooding knowledge of the neighbouring properties
and questioned the flood mechanism.
Definition Phase
Detailed customer interviews and
surveys were undertaken radiating out
from the known flooding locations.
These doughnut surveys identified the
extent of the flooding and provided
compelling evidence of overland
flooding (see Figure 5). The presence
of overland flooding made the potential
solution more complex and required
thorough investigation. A detailed
investigation plan was initiated to collect
the flooding evidence, the extent of the
problem and significantly enhanced a
hydraulic model that could be used to
design a flooding solution with confidence.
Figure 5 Overland flooding at Chamberlayne Road Junction
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The status of the hydraulic model was critical for the project as there was no time in the schedule for
flow surveys to be undertaken. A thorough review of the existing model identified it was suitable,
with additional asset and topographic data. Given the known overland flooding and the topography
of the natural depression at the road junction it was critical that an Info Works 2D model was
included to replicate
the
flooding
and
overland flows. Once
the
model
was
enhanced,
historical
rainfall data for the
actual flood events
was used to verify
actual flooding records
at individual properties
and streets. There was
an
excellent
fit
between the model
results shown in Figure
6 and the recorded
flooding
from
the
detailed
customer
interviews.
Figure 6 Overland flow flooding predictions from 2D modelling

Confirmations of Needs
Thames Water has developed a thorough process for the documentation and verification of flooded
properties before they are “confirmed” as DG5 outputs. The process requires the completion of
individual Property Data Forms (PDF) for each property, which captures the flood history, customer
interviews, asset and property data in terms of threshold levels and connectivity to the sewer. The
customer data was supported by modelling results demonstrating the properties flood.
It was critical that the true extent of the flooding was determined and understood so that a robust
solution could be delivered to fully address the flooding in the area. At the completion of the
investigations the team had confirmed 36 internal flooded properties with a number of additional
external outputs.
Delivery Phase
Once the flood risk classification of the properties was agreed with Thames Water in December
2013, the project team had less than 15 months to deliver a solution that was cost efficient and
deliverable in the timeframe. The programme was the critical factor in driving the decision making
on the project and several work streams were progressed in parallel.
It was identified that construction had to start during the summer holidays of 2014 to enable the
scheme to be completed within the AMP5 timeframe. Any slippage from this start date would put
the completion in jeopardy. To achieve this, the design had to progress from concept to construction
stage, land access needed to be agreed and planning permission secured. The high level project
programme is detailed in Figure 7 with the school holiday period highlighted. In practise the detailed
design progressed in parallel with construction for the first three months.
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Figure 7 High Level Project Schedule

Value Management
It was recognised at the outset that the successful delivery of the project was dependent on
developing and sustaining the relationships with the various stakeholders. Given the programme
pressures, there was no time for rework or delays due to objection from stakeholders. For this
reason the value management workshops were very focused in understanding the stakeholders
issues and how to tailor the solution to overcome these concerns.
The selected option required more storage than the alternative option, but it limited the number of
road closures and open cut excavations. This was seen as a key concern of the residents and of the
local authority, and for this reason a solution based on micro-tunnelling was developed.
Planning and Stakeholder strategy
Planning permission was required for the above ground structures in the park and it was critical that
the local authority was engaged and supportive of the project. The project team developed excellent
relationships with the Council (London Borough of Brent) (LBB) by engaging at executive level to
explain the investment that Thames Water were making in the Borough. As the Council is also the
Lead Local Flood Authority (LLFA) under the Flood and Water Management Act (2010) they had a
keen interest in a solution. In particular they were very keen for the overland flooding to be solved
as part of the solution, as this had a big impact at the low point in the road.
Finding a location for a large storage shaft in central London is a challenge and the only suitable
locations were public parks. After extensive consultation and mitigation, LBB were happy for
Thames Water to use part of Tiverton Green for the shaft (Figure 8). This was subject to getting the
support from the local residents groups with the development and addressing their concerns. The
team engaged with the Friends of the Green to actively consult and engage with the community
regarding the impact during construction and a strategy was developed to provide a legacy for the
park on completion.
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Figure 8 Shaft within Park and adjoining properties

The design of the shaft within the park had to carefully balance the impacts on the park users, both
short and long term, with the needs of the operational teams to maintain the assets. The layout in
the park was aligned with existing paths and all future access covers were located within the new
paths. Hexapath paving was used within the park to provide additional hard standing for extra
operational vehicles, while retaining the green feel of the park. The control kiosk and vent stack
were located close to existing trees to provide screening.
Landscape architects were engaged to develop a planting and reinstatement plan for the working
areas and a community orchard is to be planted in the working area. An artist impression of the
reinstatement was developed to aid the conversations with the community. Optimise also
committed funds to upgrade the play equipment in the park as well as holding regular drop in
meetings with the residents and the community. The project received excellent feedback from
residents during construction and at completion of the project a ceremony was held to hand over the
funds for the play equipment.

Figure 9 Artist Impression of Shaft Reinstatement
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The local authority was consulted during the project planning and a pre application submission was
made to the Council setting out the proposals and seeking their feedback on the proposal. We used
this submission to get confirmation from the planning authority that the underground works were
permitted development and did not require planning permission. This enabled the underground
works to be started ahead of obtaining the full planning approvals. Subsequently a planning
application was made for the control kiosk and the pressure relief column and this was received
without any objections.
Outcomes
By March 2015 the Optimise team had not just achieved but outperformed the sewer flooding
programme in terms of properties protected from flooding. The programme was also delivered within
the target cost agreed at the outset of the programme, which was considered a stretch target at the
time. The screen, define and deliver framework gave a structured way to define and deliver the
programme within extremely tight timelines.
The key lessons from the process include:
•
•
•
•
•

Identifying how to prioritise at every stage to drive the programme forward
Developing an automated GIS screening process provided a rapid way to undertake the
initial prioritisation from the raw data.
Identifying opportunities to develop procedures, approaches and assessments to support
delivery.
Strategic planning of difficult and challenging programmes enables a structured approach to
be applied to increase the likelihood of creating success.
Stakeholder engagement and management is critical to the success of infrastructure
projects, and the Chamberlayne Road case study shows the benefits that this approach can
achieve.
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