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Drainage and Wastewater Management Plans have brought in a new performance measure
of the Flood Resilience Metric that estimates the number of properties at risk of flooding in a
1:50 annual probability rainfall event.  A simple estimating method is included in the
guidance using a buffer radius around each flooded manhole, but alternative more accurate
methods can also be used.
Initial experience of using the simple method was that it predicted large numbers of
properties at risk of flooding.  It also showed that the number of flooded properties increased
significantly when the increase in rainfall intensity due to climate change was included.
Thames Water asked WSP to investigate whether the numbers of properties were
reasonable and in particular whether climate change would have such a significant impact.
The study looked at three aspects:

1. Were the predictions of changes in rainfall intensities due to climate change
reasonable.

2. Was the simple buffer method giving sensible results.
3. Would runoff from higher rainfall intensities be able to get into the sewerage system

to cause flooding.
The study concluded that the current predictions of changes in rainfall intensities were
reasonable but could change with ongoing work to update the previous UKWIR guidance.
An assessment of the simple flood buffer method indicated that it potentially significantly
overestimated the number of properties at risk of flooding.  This was because spreading the
flood volume across the area of the buffer implied a depth of flooding that would be tool
small to impact on properties.  This was confirmed by comparison of the predictions with
detailed 2D flood flow modelling on a trial catchment.
We therefore developed a conceptual model of a conical volume that the flood water filled to
calculate the radius of spread.  We developed this for both the radius to give just 1 mm of
flood depth and the radius to exceed a threshold depth.  With the threshold set at 150 mm,
the radius of the affected area was surprisingly relatively insensitive to the base slope used
for the cone.  We suggest that the radius for 150 mm depth could be used to identify internal
property flooding and the radius for 1 mm depth could be used to identify curtilage flooding.
The results showed much more reasonable numbers of properties at risk of flooding than the
published method.
The third strand of the work was to look at the influence of inlet capacity restrictions on how
much flow could get into the sewerage system during intense rainfall and whether this would
reduce the amount of flooding from the sewerage system; although potentially increasing the
amount of surface water flooding.  We based this analysis on recent work that we had
carried out to update the modelling specification for the City of Toronto.  Their modelling
approach includes detailed consideration of the inlet capacities of roof drainage, road gullies
and other inlets.  We had updated their approach which we considered initially provided an
overly restrictive inlet capacity for road gullies.
We then adapted the approach to typical design capacities for roof drainage, road gullies
and house gullies for the UK.  This showed that the was a significant inlet capacity restriction
on all sources of flow.  We proposed four potential ways of modelling this:



1. Detailed representation of inlet capacity as used in Toronto.  However, this is found
to significantly increase the complexity of the modelling and is not the preferred
approach.

2. Post processing the inlet flows be exporting the runoff rates from InfoWorks,
modifying the rates to apply inlet capacities and then applying the modified runoff to
the hydraulic model.

3. A simple assessment that restricts the return period that is analysed for different
rainfall durations so that the peak runoff rate does not exceed the inlet capacity.  This
means that long duration events continue to use 1:50 or 1:30 annual probabilities, but
shorter duration events use smaller return periods.

We also consider that a long term solution would be a change to the runoff model in
InfoWorks so that an inlet capacity limit could be defined as l/s/ha for different runoff
surfaces with excess flow reported as surface flooding.


