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* Pluvial - surface water especially in urban
environments

* Ground water / land drainage




ese were all surface water
flooding events which were a
mixture of both pluvial and fluvial
sources.




WHAT
HAPPENS
WHEN IT

RAINS?

The journey to a watercourse.
There are a number of rivers and
tributaries across the borough which

generally flow north to south towards the
Thames

They are defined typically by raised areas
either side to create river valleys, this then
defines catchment areas for these
watercourses.

Over the years development and
urbanisation has presented barriers to the
natural gravitational flow, necessitating
provision of pipes below the ground to
redirect flows. The fact that most of the
drainage in Havering is separate as
opposed to a combined system would
suggest it was built from 1930s




0 th|s highway
or some additional storage
2 carriageway and footway.

) years these rainfall events have become more
ent and in some cases more intense across the UK.

Surface water will enter the drainage system initially
through highway drainage - gulley grates and
connections to Thames Water surface water sewer, these
then discharge into watercourses and then back into
sewer system. There are many factors which influence
any flooding event, the primary one is water not being
--Ili-b_. . able to drain away and then finding an alternative path.

" P -

-.



brea
banks and flood adjoining areas

* Also influenced by tidal locking
when discharging in to Thames.




FLOOD RISK MANAGEMENT

* There are a number of flood risk management authorities that are responsible
for maintaining respective drainage assets.

* Highway Authority Highway drainage, connections to sewer, culverts
and ditches (road side)

* Thames Water Surface water sewer and foul water sewerage systems

* Environment Agency Main rivers (Ingrebourne, Ravensbourne, Rom &
Beam) as well as Thames

* Network Rail  Sewers which interact with both Thames Water and Highway

* London Underground Sewers which interact with both Thames Water and
Highway

* LB Havering Riparian responsibilities as land owner



* Before any large alleviation scheme can progress
it needs to be modelled and justified by the
number of properties that move from high risk to
low risk - cost benefit justification.

* This is why authorities should be considering

and including Sustainable urban drainage
systems (SuDS) in all public realm schemes.




Clovelly Close - finalising design and agreement with
TW to connect to sewer

A N D Rainham Marshes - SSSI - funding bid to EA for
additional modelling
STU D I ES Gulley maintenance and mapping
Beam Washlands FSA (LBB&D)
SuDS on highway verges - attenuate and create

capacity in existing network

Property level interventions / resilience - Flood maps
on line

Rainwater harvesting / water butts / permeable paving




ay verges -
attenuate and create capacity in
ANL existing network

STU DI ES * Property level interventions /

resilience - Flood maps on line
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