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INTRODUCTION

Need for a Local Flood Risk Management Strategy

Bournemouth Borough Council has over the years had several major
incidents of flooding. These have mostly been surface water incidents,
sometimes referred to as “flash flooding”. The most recent major incident was
on 18" August 2011 when over 230 flooding incidents were reported and at
least 148 properties experiences some internal flooding. (Since the first draft of
this strategy was prepared there has also been a major event centred on the
Northbourne and west side of the Town Centre on the evening of 3" July where
again over 50 properties have experienced internal flooding. This is still being
researched and will be subject of a separate report.)

There has also been other flooding associated with the River Stour /
Christchurch Harbour and while serious the numbers involved are considerably
less than the surface water flooding. This combined with new legislation has
been the driver for producing a flooding strategy.

As a Lead Local Flood Authority (LLFA) Bournemouth Council is required to
produce a Local Flood Risk Management Strategy under Clause 9 of the
Floods and Water Management Act 2010 (F&WM Act). This states that the
LLFA “must develop, maintain, apply and monitor a strategy for local flood risk
management in its area”. The local strategy / plan must be consistent with the
national flood and coastal erosion risk management strategy for England.

Background

The severe and widespread flooding of 2007 across the UK initiated an
independent review by Government of the countries capabilities to respond to
major flooding. Sir Michael Pitt was commissioned to undertake the review and
published his findings in June 2008 in his “landmark” report (now commonly
just referred to as “The Pitt review”). This outlined 92 recommendations, 21 of
which were specific for Local Authorities. Furthermore, as a result of wide scale
flooding in Europe, the EU Floods Directive 2007/60/EC on the assessment
and management of flood risks came into force in November 2007.
(http://ec.europa.eu/environment/water/flood_risk/)

The EU Directive was implemented into UK Law through The Flood Risk
Regulations 2009 and The Floods and Water Management Act 2010 The Act
also incorporated many (but not all) of the recommendations from the Pitt
Review.

Roles / Responsibilities

This new legislation has given rise to new roles and responsibilities in flood risk
management. The F&WM Act sets out a framework for the management of

1
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flood risk at both a national and local scale and Bournemouth Borough Council,
in its role of Lead Local Flood Authority (LLFA), has a responsibility for all
flooding from local sources. These exclude flooding from the sea or main rivers
which are an Environment Agency responsibility.

Local sources include flooding from: Surface runoff, Groundwater and
Ordinary Watercourses (a watercourse that does not form part of a main river.
In Bournemouth’s case the only main river is the River Stour)

Clause 9 — The Strategy

The LLFA must develop, maintain, apply and monitor a strategy for local flood
risk management in its area. This does not mean that the LLFA has duty to
solve all or indeed any flooding. It has to be accepted that some flooding is so
exceptional or so costly to resolve that it is not realistic to do so. However the
Act does impose certain statutory obligations on the LLFA.

Clause 9(4)(h)

The legislation states that the strategy must explain how and when the strategy
is to be reviewed.

This strategy will be reviewed initially 2 years after adoption by the Council
(anticipated to be at the Cabinet of 16™ Dec 2015) by the Flood Advisory
Group. Depending on the conclusion of their findings they may recommend to
the relevant Portfolio Holder a longer period until the next review but no longer
than 4 years.

Clause 19 — Duty to Investigate.

Clause 19 of the F&WM Act requires that the LLFA “On becoming aware of a
flood in its area, a lead local flood authority must, to the extent that it considers
it necessary or appropriate, investigate (a) which risk management authorities
have relevant flood risk management functions, and (b) whether each of those
risk management authorities has exercised, or is proposing to exercise, those
functions in response to the flood. It then has to publish the findings.

The Act does not define what the LLFA should consider as necessary or
appropriate but the Flood Risk Managers across the South West region have
agreed a common standard which now seems to have been adopted fairly
widely across the country.

The accepted criteria of a flood, which is deemed ‘significant,” within a
community, if it:-

caused internal flooding to five or more residential properties, or
flooded two or more business premises, or

flooded one or more items of critical infrastructure, or

2



1.7

1.8

Bournemouth Borough Council Local Flood Risk Management Strategy

caused a transport link to be totally impassable for a significant period.

The definition of ‘significant period’ in relation to the length of time a transport
link is impassable has been adopted from the following categories as set out in
the UKRLG Code of Practice for Highway Maintenance as follows:

Category 1 highways (motorways) and major rail links — impassable for 2
hours or more;

Category 2 and 3a highways and other railway links — impassable for 4
hours or more;

Category 3b and 4a highways — impassable for 10 hours or more;

Category 4b highways — impassable for 24 hours or more.

Clause 21 duty to establish and maintain a register etc

Clause 21 requires the LLFA to establish and maintain (a) a register of
structures or features which, in the opinion of the authority, are likely to have a
significant effect on a flood risk in its area and (b) a record of information about
each of those structures or features, including information about ownership and
state of repair. This is now complete — See Appendix 7

The LLFA may also under Schedule 1 “Designate a feature” that it considers is
important for local flood risk management. Designation puts certain restrictions
on what the owner of the “feature” can do with it. To date Bournemouth has not
felt it necessary to designate any feature.

The purpose of the strategy / plan.

The F&WM Act prescribes what should be included in the strategy.

The plan will identify the area covered by the plan and also other risk
management authorities (these are listed in the Act but the only ones relevant
to Bournemouth are (a) the Environment Agency (b) a (neighbouring) lead local
flood authority, (e) a water company, and (f) a highway authority in the LLFA’s
area.

It will identify the flood and coastal erosion risk management functions that may
be exercised by those authorities in relation to the area with an assessment of
local flood risk for the purpose of the strategy. Also the objectives for managing
local flood risk and the measures proposed to achieve those objectives.

It should try to identify how and when the measures are expected to be
implemented and the costs and benefits of those measures, and how they are
to be paid for.

Finally it should identify how and when the strategy is to be reviewed, and how
the strategy contributes to the achievement of wider environmental objectives.
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From the above, the following specific objectives important to Bournemouth
have been developed:-

Objective 1- To improve our understanding of the causes of local flooding.

Objective 2 — To identify what practical solutions can be implemented to
resolve local flooding. Alternatively if a wide scale solution is not practical then
where possible to assist owners in improving the resilience / protection of their
properties.

Objective 3 — To use all available data to try and ensure that any new
developments are not at risk of flooding and where possible, that any re-
development can reduce existing problems.

Objective 4 — To assist the wider community in improving resilience and
minimise the consequence of future flood risk.
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THE LOCAL FLOOD RISK MANAGEMENT STRATEGY - AREA

Location of Bournemouth

Bournemouth is located on the south coast of England in the east of the county
of Dorset. As a unitary Authority it is a Lead Local Flood Authority (LLFA) in its
own right.

Description of Plan Area

Bournemouth is bounded by the sea along the south coast (Poole Bay). Much
of the North / Eastern boundary is the River Stour and Christchurch Harbour.

It is bordered by the Poole conurbation to the West. The River Stour and
Christchurch harbour create the natural as well as much of the “political”
boundary along the north and east side of the borough. North of the river is
East Dorset District Council and Christchurch District Council is to the east.
Both these Councils are District Councils within Dorset County Council. The
Borough of Poole Council and Dorset County Council are the neighbouring
Lead Local Flood Authorities. See Appendix 1

The area is now extensively developed with little remaining large open “green”
areas that are not in the River Stour flood plain or public open space. Many of
the open spaces are either Sites of Special Scientific Interest (SSSIs) or other
valuable environmental designations.

Topography

Most of the area consists of a plateau which slopes gently inland to the River
Stour from a cliff lined coast. The cliffs are highest in the west and decline
towards the east. This plateau is intersected by a number of small relatively
steep sided valleys locally called “chines”. Most of these no longer contain open
watercourses, the only two exceptions being the Bourne Stream and Kinson
Stream. See Appendix 2. Much of the plateau geologically is made up of
relatively recent river terrace gravels overlying Boscombe Sand (a sub divide
within the Brackelsham Group). Along the cliff tops there are also some
extensive areas of modern (in geological terms) windblown sand. Generally
speaking these deposits are relatively free draining and ideal for infiltration type
sustainable drainage systems although there are some local deposits of clay.
(Historically there were a number of small scale brick works in the area using
locally sourced clay).

Plan Area Statistics

Bournemouth is 17.83 square miles in size and from the 2011 Census has a
population of 183,491 which is predicted to reach 225,000 by 2037 (ONS 2012
based sub-national projections).
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2.5 Risk Management Authorities (RMAS)

Clause 6(13) lists all the Flood Risk Management Authorities, but those
relevant to Bournemouth are:-

(1) The Environment Agency (Wessex Region). - Responsible for taking an
over arching view of flooding and ensuring the local strategy complies with the

National Policy. Also responsible for main river and coastal flooding as well as
issuing flood warnings.

(2) The Local Water Company — in this case Wessex Water plc. — Responsible
for all “public” sewers. (Foul, Surface Water and Combined sewers.)

(3) The Highway Authority — Bournemouth Borough Council. — Responsible for
maintaining the Highway including highway drainage.

(4) Neighbouring LLFAs — Poole Council and Dorset County Council.

All RMA’s have a legal duty to co-operate.
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3 FLOOD RISK IN BOURNEMOUTH

3.1 Consequences of Flooding

It is easy to discuss flooding as an abstract concept but flooding severely
affects the lives of residents, businesses, transport and many other aspects of
the community. It should be appreciated that any flood water is typically filthy
dirty and has washed all the debris off the roads before entering properties. It
can also be contaminated with foul sewage as often in a big storm the
sewerage system will also be overloaded.

At worst, residents may be made temporarily homeless while houses dry out
(which can take months), for redecoration and loose many of their treasured
possessions. Even after the home is made habitable, there is always the worry
that it can happen again. There are issues with insurance and will owners be
able to get insurance in the future? Research has shown (“Pluvial (rain-
related) flooding in urban areas: the invisible hazard” published by the
Joseph Rowntree Foundation - Nov 2011) that those most affected by flooding
are generally those least able to cope. They do not have the necessary
resources to recover from flooding, often live in poorer quality housing and may
not be adequately insured (or indeed insured at all). Being flooded can be very
traumatic which can lead to or exacerbate health issues.

Business can lose stock and valuable trading time while they clean up (which
also costs) and again can face insurance issues after a flood. Generally it is the
smaller independent retailers that suffer the worst as they are often the least
able to a get back trading quickly.

Transport systems can be severely disrupted with roads blocked with
abandoned vehicles that have broken down after drivers have tried to drive
through flood water that turned out to be deeper than expected. Also the actual
carriageway can be damaged with the pressure of water in the drains. Utility
equipment can be damaged and out of use leading to further disruption.

Flooding and the resultant pollution and clean ups can lead to a loss of
reputation and adverse publicity.

It is unusual but not unknown for fatalities to occur in flooding events in this
country. Typical surface water flooding in urban areas tends to be relatively
shallow but the water can be flowing fast enough to sweep somebody off their
feet.

Many urban areas which are heavily reliant on piped drainage networks are
particularly vulnerable to flash flooding which is often very localised. This
means it happens with little warning and can be over very quickly. After the
event there is often little to see afterwards so it tends not to feature in the media
unlike say the flooding of the Somerset levels over the Winter of 2013/14. The
result is generally residents have little appreciation of the extent or nature of
flash flooding.
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Types of Flooding

It is important to understand that there are number of potential flooding sources
but not all types are the responsibility of the LLFA. The Act under Clause 9
specifically allocates responsibility for flooding from local sources to the LLFA.

Local sources are defined in the Act and include flooding from:-

Surface runoff rainwater (including snow and other precipitation) which— (a)
is on the surface of the ground (whether or not it is moving),
and (b) has not entered a watercourse, drainage system or
public sewer.

Groundwater means all water which is below the surface of the ground and
in direct contact with the ground or subsoil.

Ordinary Watercourses a watercourse that does not form part of a main river.
In Bournemouth’s case the only main river is the River Stour.
(Ordinary watercourses do not necessarily have to water in
them all year, a classic local example are the Winterbourne
streams which typically only flow in the winter.)

Under the Act “Flood” includes any case where land not normally covered by
water becomes covered by water. It does not matter for the purpose of the Act
whether a flood is caused by:- (a) heavy rainfall, (b) a river overflowing or its
banks being breached, (c) a dam overflowing or being breached, (d) tidal
waters, (e) groundwater, or (f) anything else (including any combination of
factors).

But “flood” does not include (a) a flood from any part of a sewerage system,
unless wholly or partly caused by an increase in the volume of rainwater
(including snow and other precipitation) entering or otherwise affecting the
system, or (b) a flood caused by a burst water main (within the meaning given
by section 219 of the Water Industry Act 1991).

Interestingly the Act does not define flooding in any terms of depth, duration,
damage or consequence.

Public Sewers

Public Sewers are those that are now the responsibility of the Water Company
to maintain. Many historically (prior to 1974) would have been constructed by
Councils using powers under various public health acts or have been
constructed by developers and formally adopted. However there is also a
considerable network of drains and sewers that are owned and maintained by a
multitude of other owners. Very little is known about the capacity, location or
condition of these non public sewers and drains. Wessex Water are now
collecting data on any of these pipes that serve multiple properties and carry
foul drainage as recent changes in legislation have transferred responsibility for
these to them. However with limited funding this is not being done on a wide
scale systematic basis but rather as problems become apparent and
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investigations are carried out. Similarly the council do not have funds to carry
out extensive surveys of what are possibly highway drains but data is being
added to our records as information becomes available. There will still be a lot
of drainage in private ownership. If there are flooding problems associated with
defective private drains there are powers under the 1936 Public Health Act for
the Local Authority to take action.

There is a general duty on all Water Companies “to provide, improve and
extend such a system of public sewers” “as to ensure that the area is and
continues to be effectively drained” (Clause 94 of the 1991 Water Industry
Act) but this is not an absolute requirement and standards of service are

determined by the Secretary for State (Clause 95).

All new “public” sewers are now constructed to an appropriate design standard
which is normally based on a particular return period of the rainfall. So for
example under the current “Sewers for Adoption” any new sewerage system
should be designed so as not to flood any part of the site in a 1:30 year return
period design storm. However older historical existing systems (or other non
public drains or sewers except new pipes covered under Building Regulations)
are not required to meet any standard of performance in terms of return period.
Rather the Water Companies are expected to resolve flooding of properties
recorded on their register of flooding (often referred to as the DG5 Register)
based on a benefit / cost approach as specified by “The Water Services
Regulation Authority” (commonly still referred to as OFWAT.) This prioritises
those properties that flood internally, from foul/combined sewage and those that
flood most frequently. There is no legal liability for damage caused by sewage
flooding (except in the case of negligence).

If flooding is caused by a blocked public sewer then the Water Company is
responsible but if it is caused by exceptional rainfall then any property damage
is an insurance issue. However the Water Company does provide “cleaning” for
any sewerage flooding even if it was an “exceptional” event. Thus when the
Surface Water or Combined Sewer capacity is exceeded, any flood coming out
of the sewers or drains contributes to the overall surface water flooding.
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Typical Surcharging Surface Water Sewer - 20-07-2007

3.4 Highway Drains

The situation with any highway drainage is similar to that of Public Sewers.
There is a duty on the Highway Authority (Bournemouth BC) to maintain the
highway and this specifically includes any drainage which forms part of the
highway. The Highway Authority is responsible for draining the highway but no
legislation defines any particular standard for an existing road. (The DfT lays
down design standards for new trunk roads which are generally applied to other
new main roads and there is guidance for new roads built by developers which
are to be offered for adoption). This is partly because a “highway” could be
anything from a motorway down to a quiet rural lane so it would be almost
impossible to define a single standard (many roads have evolved over
centuries and historically may have had no drainage at all, just relying on water
running off into surrounding areas). Rather flooding from the highway is partly a
guestion of nuisance (again unless there is some act of negligence) or
reasonableness. There is a “Code of Practice for Highway Maintenance” which
gives guidance. The Highway Authority does have extensive legal powers to
construct facilities to drain the highway if required.

10
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Surfce Water Flooding of the highway - 18-8-2011

3.5 Surface Water Flooding and current SW Flood Maps

There have now been three series of Surface Water Flood Maps published by
the Environment Agency. These are based on complex mathematical equations
and all have to make various assumptions. They require considerable
computing capacity to run. They are largely based on currently available Lidar
(Light Detection And Ranging) Data. This creates a model of the ground
surface based on data usually collected from aircraft. Most modern Lidar Data
is accurate to at least +/- 150mm for level of any one metre grid square but in
many remoter / rural areas it is typically only accurate to +/- 1.0m and on a 5 or
even 10 metre grid. (This data will improve over time as successive new
surveys with improved technology are carried to higher standards.)

The models then take a particular rainfall event and “distributes” the rainfall
across a theoretical grid covering the catchment and see where the water flows
and ponds. The grid size determines the detail of the flow calculations but the
finer the grid the more computing power is required to process the data. Earlier
models were based on a 5m grid but the latest model is at a finer resolution of a
2m grid.

The limitations with these models is they only look at water flow on the surface
and just have to make a global allowance for what water flows through the
drainage system or is lost through soaking into the ground. It is possible to
make some assumptions about how effective the piped drainage is but this has
to be very broad scale. Thus they are better in more rural areas where there is
little or no “piped” drainage. It gets even more problematic in areas where there
are two systems (i.e. a foul and surface water system). Later models took
account of different surface types and ground conditions and handled buildings
in different ways. Further much surface water flooding is relatively shallow as it
tends to flow across the surface but the background data is typically not that
accurate. This is why any model output data needs to be treated with some
caution. Generally at a large scale they give a good overall representation of

11
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the risk flooding but as one “zooms” in the accuracy for individual properties
becomes less. They are difficult to verify other than in a very broad scale partly
because high return period events are just so infrequent and only limited data
can be collected.

The following data sets were made available to the LLFA but under various
licenses which limited how the data can be used:

August 2008 Areas Susceptible to Surface Water (AStSWF)
November 2010  Flood Map for Surface Water (FMfSW)
October 2013 updated Flood Map for Surface Water (UFMfSW)

In November 2010 BBC commissioned the consultant Mouchel to produce a
BBC version of the SW flood maps, giving more flexibility in terms of how the
data is used. The output information from this model is shown within Appendix
8. The data shown is for a 1 in 100 year return period event of 120 minutes
duration with a 30% uplift to allow for climate change. 120 minute duration was
used because generally this produced the worst overall flooding but in fact the
“‘worst” duration varies for different areas of the catchment (this is to do with
“Time of Concentration”). It is this data which is currently being used by the
Council to indicate if there is a potential SW flooding risk to a site for new
development / planning purposes. The model also provides data for a range of
other durations.

All these data sets are very large.

A significant limitation of all these maps is that they do not accurately reflect the
affects of the piped drainage system. To address this BBC have worked closely
with Wessex Water, adopting a more sophisticated modelling technique based
on the piped system, to produce an Infoworks CS model in January 2013.
Initially only covering some 70% of the area, concentrated on the areas
draining to Holdenhurst Sewage Treatment Works. This has now been
extended and remodelled in Infoworks ICM to produce, in March 2014, a series
of models covering up to 85% of the Bournemouth area. These models have
originated from a verified sewer model but also extend to any known
watercourses. They are far more detailed than earlier models but require huge
amounts of computing resources to run. However, as with all predictive
modelling there will be a number of reasoned assumptions. One such model
assumption is that the flow can actually enter into the main surface water sewer
pipes through the local gully / drains network (although the actual gully
guantities, locations and effectiveness in any area are not individually
modelled). Another would be that there are no unknown overflows / cross links
in the piped system. At present there is very little data available on this “local”
highway / private network of drains. Appendix 9 - data shows the output for the
most recent, Bournemouth developed, model for a 1 in 75 year return period
event of 120 minutes duration.

Unsurprisingly all the models give different results. All models highlight the

main “at risk areas” but there are differing results for a number of the more
peripheral areas, even for the same storm return period / duration. This

12
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exercise highlights the importance of collecting actual flood event records to
support the outputs and allow the continued improvements of the models.

Surface Water Flood Map — Results

With a map of predicted flooding it is possible to count up the number of
properties theoretically at risk of flooding from surface water. Reasonable
assumptions would still need to be made to predict where internal flooding will
actually occur. Most SW flooding tends to be relatively shallow and generally to
be flowing across the surface. Even where it tends to “pond”, the water often
drains away relatively quickly after the rainfall event. As the models contain no
data on property thresholds it is assumed that water deeper than 150mm
(normal building damp proof course level) will flood into a building. However
many buildings and especially shops have much lower thresholds to allow for
wheelchair access. Conversely the flood depth is unlikely to be constant around
the building but if there are no openings on the side where the water is deepest
it can’t get in so all quoted figures have to be treated with extreme caution and
can be indicative only.

The original AStSWF model was initially used to assess that Bournemouth had
an estimated 4100 properties at risk of internal flooding as a result of surface
water based on a 1 in 200 year return period. This exercise was repeated using
the Mouchel modelling which revised figure of properties at risk down to 2311
based on a 1 in 100 year return period but with a 30% uplift to include climate
change (i.e. roughly similar total rainfall). Data on other return periods is also
available.

The latest ICM model has been assessed for the number of properties at risk
and this suggest the figure is some 1800 but some areas of the borough are not
mapped. This is suggesting that the sewerage system in Bournemouth is
probably more effective than the general allowance included in the more simple
models. Furthermore, this estimation of the number of properties flooded
assumes any storm covers the whole area simultaneously. Previous experience
has shown that a storm of this intensity is likely to be far more localised. So
generally over a very long period of time you would get this number of
properties flooded but it would be very unlikely that they all happen at the same
time.

Reporting

No modelling is absolutely accurate in predicting where flooding will occur and
as a result, the Council rely on the general public reporting flooding, particularly
as this will allow the Council to determine where improvements need to be
made. Reporting also highlights areas where there may be maintenance issues
and the Council rely heavily on the public support in such event reporting. After
a major even data is shared internal with partners but this information is not
made generally available to the wider public except in very in broad terms. That
is it should not be possible to determine if an individual property flooded. There
is evidence to suggest that some people are reluctant to report property
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flooding in case it affects their property if they come to sell or increases
insurance premiums. As such we will do nothing to discourage reporting.

Ground Water Flooding

Up until the winters of 2012/13 and 2013/14, both of which were exceptionally
wet, it had always been assumed that ground water flooding was not a
significant problem in Bournemouth. However, the events of both these winters
highlighted a number of relatively localised areas of ground water flooding,
particularly centred on the Northbourne / Kinson Area of the town. A number of
local natural water springs appeared (many of which have subsequently
disappeared) and where possible these were recorded. The data confirms that
the distribution of ground water in the Northbourne / Kinson area is notably
different to the rest of Bournemouth.

The EA also provided map data for the original Bournemouth Preliminary
Flood Risk Assessment (PFRA) dated June 2010 (available at
http://webarchive.nationalarchives.gov.uk/20140328084622/http://www.environ
ment-agency.gov.uk/research/planning/135540.aspx#2 ) on Areas Susceptible
to Groundwater Flooding (AStGWF). This was a coarse scale national mapping
showing which areas are theoretically susceptible to groundwater flooding. See
Appendix 6

During this winter a number of basements flooded that have, according to the
owners, never flooded before. Drainage soakaways stopped working, leading to
standing water, and a number of the towns roads started to fail structurally
where ground water was identified as having weakened the road formation.
There was also an increase in the number of coastal cliff slips, although not
significant enough to result in major land failures.

Ordinary Water Courses

Researching historical maps has shown that many water courses draining the
original land area of the now Bournemouth Conurbation have “disappeared”.
See Appendix 3 and 4. ltis likely that a number of these where only present
during the winter seasons or other wet periods. The Kinson Stream, near
Kinson Village, has itself been significantly altered as the area developed.
Whilst the original valleys still exist, most recorded flooding tends to be centred
in the locations of these old valleys. With these areas now very built up, many
of the valleys are now not readily discernable to the casual observer but can be
clearly seen in the topographic data.

The only two remaining water courses of any significance in Bournemouth are
the Bourne Stream and Kinson Stream.

3.9.1 Bourne Stream
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The Bourne stream arises in Poole and flows in a south easterly direction down
into Bournemouth and then through the Bournemouth Gardens to the sea by
Bournemouth Pier.

There are a number of flood control structures within Poole but one of the main
limits to flow entering Bournemouth is the existing culvert under the railway just
upstream of Coy Pond. This significantly restricts flow of the stream from Poole
into Bournemouth.

Within the Bournemouth boundary the stream passes through a measuring
flume structure that currently holds no instrumentation.

The majority of the surface water entering the Bourne stream within
Bournemouth originates from various surface water sewers draining the
surrounding area. Runoff is very rapid and the Bourne stream responds very
quickly. The Central and Lower Gardens flood regularly sometimes -five times a
year. Flooding from the stream happens fairly quickly but equally recedes in a
short period of time. No properties are affected from such events in either the
Central or Lower Gardens, although there are a number of small tourist kiosks
within the Gardens that have been designed to be flood resilient from the
outset. There are also a number of culverts along the stream where roads
cross the Bourne valley and these do restrict high flows but the consequences
are normally only temporary flooding of the upper gardens. Indeed this may
help to reduce flooding downstream.

The Bourne Stream finally outflows into the sea via the Wessex Water long sea
outfalls in dry / low flow conditions but via the existing short sea outfall in “high”
flows. Unfortunately there is no screen on the upstream end of the pier
approach culvert. In the event of the downstream screen blocking, flooding in
the Lower Gardens may be prolonged. Restricted access to the screen at high
flows can make clearing of debris difficult.
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Bourne Stream Outfall screen blocked 15" August 2012
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3.9.2 Kinson Stream

Kinson stream has two sources, the Eastern leg arising in a marshy area within
Turbary Common and the Western leg from the Poole Lane Surface Water
sewer outfall.

There are a number of important flood controls features along the stream.
There are three critical screens:-

On the Eastern leg is Fernheath Valley Screen (opposite Cherford Road) and
Kinson Dam outlet on the main stream - both are within Public Open Spaces
and maintained by the Council’s “Parks” team. Both these screens are
inadequate and very difficult to clean. Blockage of the Fernheath screen could
result in flooding in the downstream residential area. Blockage at the Kinson
dam results in overtopping of the earth dam. (There is an overflow but this only
has limited capacity).

e Y,\?\‘\ ;

; 1’}” A
Kinson Dam Outlet (16" January 2015)

Lower down is the Kinson Stream Culvert which has a screen on the inlet. This
is at the head of the 1200mm diameter pipe that takes the stream under Kinson
Village and discharges into a branch of the River Stour. This is now a large
relatively modern screen although not particularly easy to clean. Maintenance
of the screen is the responsibility of Wessex Water. In times of flood the screen
can collect a significant quantity of debris washed down from Kinson Common.
Historically, blockages at this location have resulted in significant flooding in
Kinson Village. There have however, not been any such reported flooding
events since the old screen was replaced in 1992.

Kinson Dam.

This is an attenuation pond of up to 3,000m?® storage capacity behind an earth
dam. Modelling has shown that this structure is not particularly effective in
reducing flooding due to the very large diameter on-going pipe (1050mm dia).
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Kinson Primary School Flood bank.

This protects the school from previous regular flooding and is a vital structure. It
was constructed in 1992 and lies within the school grounds. Modelling shows it
is far more effective at reducing flooding on the school site than the dam.

There is no telemetry / monitoring of the dam or any of the screens.

3.9.3 Other Watercourses

3.10

It would appear from Appendix 4 that there is a number of watercourses in the
Queens Park Area. These are in actual fact a series of ditches (that may have
replaced original watercourses although the records are incomplete) but these
tend only to have any water in them in particularly wet winters. The source of
the flow in the southern area is largely highway run off via the surface water
sewers. This ditch feeds a large pond in the middle of the park. This then
overflows back into the ditch and continues in a northerly direction. At the
bottom of this ditch is an outlet pipe that connects into the main public foul /
combined sewer. The other ditch running alongside Queens Park Avenue
takes water from the highway. Technically it is a swale (it relies on water slowly
soaking away into the ground) and is not considered a watercourse as it has no
outlet but these two ditches are connected by a single pipe.

There are also a number of smaller watercourses in the rural area of the town,
especially within the flood plain of the River Stour. These are in various
conditions but are not considered to be significant in terms of flooding.

The Highway

Bournemouth Borough Council is the Highway Authority. The public highway
alone covers a large area (approximately 6,800,000m?) with impermeable
tarmac and this does not include any additional run off from forecourts, car
parks, drives etc. To put this in perspective a typical rainfall event of 20mm
generates some 68,000m? of run-off equivalent to some 18 Olympic sized
swimming pools (50 x 25 x 3m) or enough water to supply the daily needs of
some 453,000 people (based on 150 | / head / day).

There are some 22,000 road gullies so on average each gully is draining some
310m? of highway (but in reality probably more due to drives / forecourts etc).
This is just an average and does vary considerably from one area to another as
the gullies are not uniformly spread. This compares with a typical modern
design standard of some 200m? for a conventional road gully.

Almost all these gullies connect into the “public” drainage system. In some of
the older areas the “public” drainage system is still a combined system (which
contains a mixture of foul sewage and relatively clean rainwater). This then
goes to the sewage treatment works before being discharged to the
environment. However most of Bournemouth is covered by separate systems
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(i.e. two pipes one for foul and the other for surface water) where the surface
water ends up in either the local streams, the River Stour or the Sea. See
Appendix 5

There are a small number of roads that do have independent Highway drains
but these were mostly roads built by Dorset County Council in the 1970’s and
1980’s (for example A338 Wessex Way and A348 Ringwood Road). Even then
some of these highway drains subsequently connect into the SW Sewers (for
example A347 Boundary Road).

In some of the rural areas or where there is no drainage system the highway is
drained to soakaways or there are small local networks discharging to the
nearest ordinary watercourse.

Although the roads are largely drained by the public surface water system
Wessex Water has no statutory duty to drain the highway and further the
Highway Authority has no statutory right to connect anything to the public
surface water sewers. However the Highway Authority and Wessex Water do
work closely to try and solve highway flooding where possible. Further, the
Highway Authority has extensive powers in its own right to drain the highway.

When the highway drainage or public sewerage system capacity is exceeded
many roads act as open channels and can carry large quantities of flow. The
public when describing a storm often say “the road was like a river”. This can
be a benefit where it can safely convey flow to somewhere it can be dealt with.
Unfortunately these flows can also cause considerable flooding especially
where properties are lower than the road.

Highway Asset Management

There is currently limited information on the state of the Highway drainage
network but some localised data indicates that a number of gully connections
are in poor condition often having been damaged by utility works or very often
tree roots (Bournemouth has many tree lined roads). These also have the
potential to cause considerable problems in the autumn with huge quantities of
leaves which can, and do, quickly block gullies. The Highway Authority aspires
to cleaning all gullies once a year but generally these “high risk” areas are
cleaned more frequently. However in some areas there is so much on street
parking that this is becoming increasingly difficult to achieve. Due to limited
resources and continued budgetary pressure there is a constant need to
carefully balance planned and reactive management of the highway drainage
system.

As the Highway Authority develops its Highway Asset Management System
(HAMP) more data should become available to assess the effects the highway
drainage is having on flooding. Further, it is proposed that a new gully cleaning
contract coming into being towards the end of 2015 will include the collection
and analysis of gully performance. This combined with other flooding data
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should allow resources to concentrate on where the highway drainage causes
problems.
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4 WEATHER DATA AND WARNINGS

4.1 Rain Data

It would be difficult to carry out any meaningful investigation of flooding without
having data on the rainfall that causes it.

Bournemouth has established a network of four tipping bucket rain gauges
across the borough. These record the time of every 0.2mm of rainfall. At
present this data is only downloaded daily via a mobile phone network (to
maximise battery life) but they are also programmed to send an alarm if there is
more than 7.0mm of rain in any one hour. Currently these alarms are only used
in-house. (The data can be seen at http://www.timeview2.net/  Username and
Password: Bournemouth Data). As can be seen below, the majority of the
Bournemouth area is within 2km of a rain gauge but it is worth noting that the
intense epicentre of the major rainfall event of the 18" August 2011 was only
about 3km wide based on the rainfall radar.

| Bournemouth 0.2mm rain gauges with 1 and 2 km extents

While it would be a benefit to install one more gauge to cover the extreme east
of the catchment the problem is finding a safe secure site that is still open to the
elements.

There are also a number of private weather stations dotted around the borough
some of which are accessible via the internet. Wessex Water, Poole Council
and the EA (located at Bournemouth Water (formerly Sembcorp)) also have
nearby rain gauges and can supply data. Finally there is a local weather station
in Kings Park although currently that only records daily rainfall totals.

Rainfall radar information is also available from the meteorological office.
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= Radar Rainfall Rate

0.25 - 0.5 mmihour
0.5 - 1 mm/hour

1 -2 mmihour

2 - 4 mmihour

4 - B mmihour

B - 16 mm/hour

18 - 32mm'hour

= 32 mmihour

The above picture shows the distribution of rainfall during the major flooding
event of the 18™ August 2011. The rainfall is at 1km grid resolution for 10.45
a.m. (BST). The actual rainfall at this time peaked at over 75mm/hr

Ground water flooding does not generally respond to a single rainfall event but
is as a consequence of persistent rainfall over prolonged periods of time.
Bournemouth Council does monitor more long term rainfall. There are currently
no monitored boreholes or any ground water levels recorded in Bournemouth
(or none known to the Council) so the risk of flooding can only be generalised
by looking at long term rainfall.

Weather Warnings

The Meteorological office provides warnings of various severe weather
including rainfall. There are general warnings to the public but also much more
detailed data to Risk Management Authorities. Large scale rainfall events are
now reasonably well predicted but it is still very difficult to accurately predict
local thunderstorm type storms. The Annual Review by the Flood Forecasting /
Meteorological Office for 2013/14 (http://www.ffc-environment-
agency.metoffice.gov.uk/media/pdf/FFC-Annual-Review-2013-14.pdf ) show a
better than 80% prediction of main river flooding even 3 day before the event
but surface water flooding, even on the day, only has a 56% success rate and
this is at a “county level”. Further there is a high ratio of false alarms at 74% for
surface water flooding. As the report states this “reflects challenge of county
scale forecasting for scattered and localised impacts”. While advances in
forecasting will improve accuracy in predictions, it will always be very difficult to
accurately predict any more than a few hours ahead, the location of
thunderstorms over an area as relatively small as Bournemouth.
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4.3 Flood Warnings

The Meteorological Office and the Environment Agency provide a combined
flood warning service (The Flood Forecasting Centre based at Exeter) and
provide a daily Flood Guidance Statement around about 10.30 a.m. every day
to RMA’s with alerts if flooding is predicted. In times of severe flooding this can
be updated during the day. They also provide a specialist service for RMAs
called Hazard Manager.

The Environment Agency uses this data combined with local information to
issue more detailed local flood warnings to both RMAs and the general public.
The public can sign up to flood warnings via their Floodline Warnings service
https://fwd.environment-agency.gov.uk/app/olr/home. The floodline service is
primarily aimed at Main River or Coastal flooding.

There are three levels of warning. These are:-
Status

Severe Flood Warning
Severe flooding. Danger to life.

Flood Warning
Flooding is expected. Immediate action required
Fo e e Y

Flood Alert
Flooding is possible. Be prepared.

Warning no longer in force
Flood warnings and flood aleris that have been
removed in the last 24 hours
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5 THE COUNCILS RESPONSE TO FLOOD WARNINGS.

5.1

Our response is very dependent on the level of warning and nature of the
rainfall. It must be appreciated that we have limited resources for an immediate
response but we can call on partners at relatively short notice. However in a
major event like the winter of 2013/14 it must be appreciated that they too can
be very stretched. The length of time from a warning to the actual event is a
major issue in being able to respond.

Bournemouth has an emergency flood response plan which has been recently
updated (April 2015) but this is a restricted document (not for public
distribution).

Surface Water Flooding including Ordinary Watercourses.

Because Bournemouth covers such a relatively small area much of which is
urbanised (paved). This means that surface water very quickly discharges into
any local ordinary watercourses and they in turn can overflow back onto the
surface making it difficult or impossible to separate the two sources during a
major intense rainfall event.

These events are often referred to as “flash flooding” which is a very apt
description. A recent example of this was experienced by Bournemouth on the
18" August 2011 (and even more recently on the night of 3" July 2015 which at
the time of preparing this strategy is still under investigation). This was a major
event but highlights the challenges. A weather warning was received some 5
hours before the actual storm hit but this only gave a 20% probability of rainfall
amounts exceeding 50mm in the next 6 hours. While this warning covered
Bournemouth it also included at least 8 other counties. There were no further
updates. Current level of resources mean that at present the Council is not able
to “gear up” to every event with as lower probability as this.

In fact it started to rain just before 10.00 a.m. and in one hour (between 10.00
and 11.00 a.m. BST) we had 40.6mm of rain with a peak intensity of 180mm /
hour. The rainfall radar showed that the most intense part of the storm was only
about 3km wide and centred on the Town Centre but drifted in a North / North
Easterly direction before dying out.

The first phone calls started coming in within minutes of it starting to rain. We
received over 800 calls to our call centre in the next few hours either reporting
flooding or asking for assistance. Many buildings and roads were flooded. A
large part of the local strategic highway network simply gridlocked for the next 2
hours or so. The Fire Brigade were called to pump out many flooded
basements and fire tenders were called in from several adjoining areas to
assist.

The main part of the flooding was over before teams could be mobilised and
the only thing they could really do was clean up. Both the EA and Wessex
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Water also sent teams to assist in clean up operations. There was some
damage to the highway, requiring urgent emergency repairs.

Since then we have reviewed our procedure. On receiving any flood or heavy
rainfall warnings our team will log into Hazard Manager and keep the situation
under review. If it looks like things will get worse then a number of vehicles will
be loaded with appropriate signs etc ready to urgently respond if necessary It
should be noted that heavy rainfall is often accompanied by strong winds and,
subject to time constraints, mechanical sweepers will be sent to known problem
areas where fallen leaves and debris are a major issue. Warnings will be
circulated internally and staff and operatives put on stand-by. If the rainfall
starts during normal working hours the Flood Manager will arrange to survey
known flood locations with whoever is available. At other times the duty officer
will have to decide on the priorities. All operatives will report back any flooding
to the Emergency Planning Team who will also liaise with the emergency
services and the local media. It will be important to collect as much data as
possible during the event because experience has shown that things happen
very quickly. Also afterwards as much data as possible will be captured using
any means.

Generally speaking the drainage network in the urban area, as a whole, copes
with long duration events even if they are very extreme. It is “Flash flooding”
that overwhelms the local drainage capacity.

Main River Flooding

The winter of 2013/14 resulted in some of the highest river levels ever recorded
locally. By comparison with other parts of the country, Bournemouth escaped
relatively lightly with the only major flooding being at the Iford Park Homes site
of Old Bridge Road next to the River Stour on Christmas Day 2013. Warnings
had been issued several days in advance of this although things did perhaps
happen more quickly than anticipated at the time, generally there was good co-
operation between the Emergency Services, Environment Agency and
Bournemouth Council. The site was safely evacuated and secured. So while
things can always be improved it was felt there were no major problems at the
time. Since then a number of the “mobile” homes have been raised so there
should be virtually no internal flooding of that site in the foreseeable future
although it will still need to be evacuated during flood events. (Power needs to
be turned off for safety reasons.)

Coastal Flooding

The night of the 14™ February 2014 brought the last of a string of very intense
winter storms to the south coast with a combination of high tides, strong
southerly winds, low pressure and torrential rain. River levels were already high
from previous rain. The first warnings came several days before the actual
event so there was time to plan and co-ordinate with other RMAs. Bournemouth
identified vulnerable areas and contacted residents. We made sand bags
available or assisted residents if necessary. In the end there was extensive
damage to the coast and much beach material was lost but only some minor
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flooding in the low lying area of Wick. Again Bournemouth fared better than
many areas (from a flooding aspect).

Ground Water

There is no active groundwater management within the Bournemouth Area.
During the winter of 2013/14 a number of springs appeared, gardens flooded
(with no obvious inflow as water just rose up through the ground), soakaways
stopped working and a small number of road foundations failed. A number of
basements flooded and there were a number of minor cliff slips. All of these
were attributable to unusually high ground water levels. It is considered at this
stage that this was such an extreme event and the effects so widespread that
there is no intention to try to resolve these issues. However such data is
important in determining future suitability of Sustainable urban Drainage
systems (SuDs). The situation will need to be kept under review to see if more
active intervention is required in the future.
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6 THE FUTURE

6.1

Bournemouth in the past has, like many other urban areas, considered planning
development without taking into account the full implications and risk of surface
water flooding. This was simply because in those days there were not the
techniques to model / understand surface water flow and the whole
phenomenon was poorly understood. Streams and watercourses have been
piped and large areas built upon. In the past the area has almost exclusively
relied on the piped sewerage system to handle flows but with further
development and the possible effects of climate change this is becoming
increasingly unrealistic. We already know that the system struggles to cope
with flash flooding. Sustainable urban drainage systems will help to improve the
situation or at least prevent it getting worse but we are dealing with a major
legacy issue. Indeed Bournemouth has implemented a SuDs policy for new
developments for many years.

Much of the surface water flooding happens too quickly to be able to respond
with traditional solutions like sandbags. The solution must involve making the
environment more resilient in the future. Further, it is doubtful if sufficient
accurate warnings can be given to allow equipment like flood barriers to be
manually installed in all but the easiest situations, so buildings need to be “flood
proof”. (What if the flood occurs at night?). This is perhaps not as difficult with
new buildings as much of the surface water flooding is relatively shallow as
long as it can flow through an area but it is much more of a challenge to
existing buildings. Modelling and mapping now allows us to identify these areas
S0 action can be taken at the planning stage as and when areas are
redeveloped. However it will have to be accepted that the water has to go
somewhere and better more integrated use will have to be made of the built
environment.

The Integrated urban drainage management (IUDM) study of June 2008
produced a summary report entitled ‘Making Space for Water -Urban flood
risk & integrated drainage’ (HA2) Author: Elliot Gill, Halcrow Group Ltd and
they identified the following “Barriers & challenges”:-

“While some ‘quick fix’ solutions to surface water flooding can be identified,
many problems are endemic to urban areas and may only be resolvable
through the re-development of town centres and housing so that space can be
made for water. The benefits of IUDM may therefore take many years to be
realised.”

Climate Change

A crude summary of current climate change predictions are that the climate in
the South West will generally become warmer and wetter in the winter but
hotter and dryer in the summer. To date it is not believed that the increase in
winter rainfall will pose a significant to the Bournemouth Conurbation. However
the hotter summers will allow the atmosphere to hold more moisture which will
almost certainly trigger more thunderstorms producing very torrential but
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localised rainfall. It is precisely this type of rainfall that has the most severe
consequences in our urban area and further these are the most difficult to
accurately predict.

Future Funding

Bournemouth Borough Council as a risk management authority, can apply for
an allocation of government funding annually from the Environment Agency
(EA). Flood and coastal erosion risk management grant in aid (FCERM GiA
capital grants) money can be used towards the costs of building new flood and
coastal erosion defences. The amount of government funding the EA allocates
to any project depends on the public benefit it provides. Further it is now policy
to seek Partnership funding to find contributions from other sources to cover
any gap in funding.

Currently Bournemouth has applied for one major flooding project to resolve
Surface Water Flooding along the route of the old valley system which runs
from Winton down through Queens Park and Cooper Dean. It is called
“Bournemouth Central Valley Surface Water Flood Relief Scheme”. At present
there are no dates agreed and the Grant Aid formula suggests that only some
20% of the scheme cost would be met by Grant in Aid. This leaves significant
additional partnership funding to be found. To date, no alternative funding
source has been identified. Part of this scheme could include a bank / dam to
help temporarily limit run off coming into the bottom of the valley area from the
Park. For the vast majority of the time there would be no water stored.

| . %‘f\i E8N e LR R S s g ,
Surface Run off from Queens Park Area 18" August 2011

There are only limited other funding opportunities but these occasionally do
arise. Recently some funding was approved from the Councils Local
Infrastructure Investment Fund for some small scale works. Also a proportion of
the Local Transport Plan Fund has been allocated for improving highway
drainage (which can often result in more general flooding). We need to be
ready to respond to any possible opportunities to fund work and also look to
combining drainage works with other projects like highway maintenance.
Further every opportunity needs to be taken to work jointly on projects
(Partnership working).

28



Bournemouth Borough Council Local Flood Risk Management Strategy

6.3 Partnership working

The causes and solution to flooding issues in an urban environment are often
complex not helped by usually several organisations responsible for different
aspects of the overall flood (typically Highways, the Water Company, Private
land owners). However as far as the public are concerned they are not
concerned with who is responsible - they simply want it stopped. The public
cannot understand why it is so difficult to do but all the organisations have
different budget and resources (almost invariably limited), often work to
different time scales and are governed by various legislation / regulatory
bodies.

It is often more effective to work in partnership with other organisations as this
can bring in skills and resources unavailable to the Council. It can also allow
more effective multiple solutions. An example of this was flooding in the Kinson
North Ward Area. Analysis had shown that regular flooding was coming from
the sewerage system and surface water flooding was also a risk. A joint
scheme was agreed in which Bournemouth Council provided the land (a
grassed playing field) and Wessex Water largely financed the project. Now in
very rare events the playing field floods with surface water rather than four
properties. After a storm the playing field is out of action for a few hours but the
properties are protected. This is an example where if each cause was looked at
singly then a scheme was not viable but by combining the two causes, a single
solution could be provided.

Before.

Typical Flooding in Playing fields that then
flooded into surrounding properties (24™ Sept 2012)
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After

Flood relief Scheme (July 2013) (Flood bank in background)

Improvements to Water courses

There is a need to improve the trash screens at Fernheath and Kinson Dam.
The likely costs involved are relatively modest. These may be eligible for Local
Levee Funding which is awarded by the Wessex Regional Flood and Coastal
Committee. Indeed some of the existing culverted water course through
Fernheath Valley could be “de-culverted” (although it is a public surface water
sewer) to restore it to a stream and improve habitat in accordance with the
Water Frame Directive. The cost of modern telemetry equipment is relatively
modest and it would be beneficial to install some stream level monitoring which
could be used to generate alarms (especially at Kinson Dam) but it is doubtful
that there is anything practical that could actually be done in the Central / Lower
Gardens even if warning were possible.

Property Level Protection

There are now a large number of products on the market to protect properties
from flooding. These range from simple flood gates and air brick seals up to
flood barriers and pumping systems. Many of these rely on having sufficient
time to erect or install. These are not ideal in a flash flooding situation so
solutions / protection need to be permanent and “passive”. The Council can act
as a lead to a community to apply for funding on their behalf but to be
successful they do need to be community lead. Ultimately it is the owners
responsibility to protect (and insure) their property but the Council will assist
where we can.

Redevelopment

Whenever there is any redevelopment the new infrastructure must take flooding
into account. This will be by using SuDs to reduce the overall impact of the
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redevelopment on the wider environment and also by making buildings more
resilient or resistant in the future. It is simply impossible to prevent “flash
flooding” but we can minimise the impact by making space for the water within
the planning process.

It should also be appreciated that SuDs covers far more than simple
soakaways and can include ponds, permeable areas and paving, swales,
attenuation tanks, green roofs rainwater storage / recycling etc. Many of these
techniques have wider environmental benefits beyond simple flood reduction.
However with all these techniques there is one major drawback and that is long
term maintenance. Recent changes in planning legislation now require the
Planning Authority ensure long term maintenance is in place for any major (10
or more properties) developments but it will have to be seen how practical this
is. There is also no such requirement for smaller developments although our
newly adopted Core strategy states:-

Policy C54 Surface Water Flooding

The design and layout of all new buildings, and the development of car parking and
hard standirg, will incorporate approprate Sstainable Drainage Systems (SUD5)
capable of ersuring that the level of surface water leaving the site iz no greater than
that pror to the development, and ersuring the quality of local water, The use of SUD5
iz a requirement other than in exceptional circumstances where no technical solution iz
available

Details of the proposed SUDS and suitable provision for maintenance will be submitted
az part of any planming application.

So we can at least query any future maintenance and ensure it is practical and
indeed possible.
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ENVIRONMENTAL IMPACT ASSESSMENTS.

At this stage it is felt that the Strategy is largely a general summary of the
existing situation and not detailed enough to allow anything other than a very
superficial Environmental Impact Assessment (EIA) which is felt would be of
little benefit.

However if any more specific plan or scheme evolves from this strategy then an
EIA will be required.

SUMMARY

Bournemouth like many other urban areas has evolved over decades with little
or no thought to surface water flooding.

The area is almost exclusively reliant on the piped drainage system which only
has limited capacity. It is unrealistic to provide pipes to be able to cope with
extreme flash flooding which is the major risk especially in parts of the borough
like the main town centre. Flood warnings for flash flooding will improve but
they are unlikely to ever be detailed / reliable enough for such a relatively small
area as Bournemouth to allow pre emptive action to be taken. Any flood
protection measure will need to be “passive”, that is work without any human
intervention.

We now have a better, but still far from complete, knowledge, of where the
flood risks are. We need to improve our knowledge of our assets, their
performance and of the whole drainage system which will require working
closely with others.

We have to be realistic that these problems will not be quickly resolved and
every opportunity needs to be taken to reduce the risks of flooding.

We need to support communities, residents and businesses to become more
resilient.
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1. Kinson Dam
Type: Earth embankment / Dam with
a 1050mm piped outfall and
trash screen. Retains approx
3000cu.m.
Ownership: BBC

2. Kinson Primary School Embankment
Type: An earth bund protecting the
P school field from flooding from
the stream.
Ownership: BBC

~13. Raised Embankment

Type: Earth Embankment
Ownership: BEC

. Pool Lane Exceedence Channel
Type: Channel
Ownership: BBC

. Leybourne Avenue Embankment
Type: Earth Embankment
Ownership: BBC & Wessex Water

. Water Lane Farm Embankment
Type: Raised Embankment
Ownership: Private
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Appendix 7b

7. Holdenhurst Village Embankment
Type: Earth Embankment
Ownership: Environement Agency

8. Wessex Way Gabian Wall
Type: Gabian Baskets
Ownership: Dorset County Council

9. Sevenoaks Flood Relief Scheme
Type: Channel
Ownership: BBC
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10. Raised Embankment
Type: Earth Embankment
Ownership: Private

11. Raised Embankment
{ Type: Earth Embankment
| Ownership: BBC (Parks)

| 12. Raised Embankment
Type: Earth Embankment
Ownership: Private but EA maintained

13. Raised Embankment
Type: Earth Embankment
Ownership: Private but EA maintained

14. Raised Embankment
Type: Earth Embankment + Walls
Ownership: Private but EA maintained
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Flood Depth
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Appendix 9

Flood Depth
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Appendix 11 — USING BOURNEMOUTH’S FLOOD DATA FOLLOWING A FLOODING EVENT

FLOODING EVENT

-BBC Workforce Reports -Media Articles

Collect Data Weather Data -Emergency Services Reports -Utility Company Reports

-Public Reports (.. WW)

Is a Statutory

Investigation
Required?

Site
Inspections
Collaborative working with Wessex Water, Environment Agency and Others

|dentify Problems ) !
Surface Water Modelling (ICM) - Consultants

dentify General el Using GIS, Flood modelllrfg and flood report maps to identify possible options.
Discuss options with Professional Partners, Flood Advisory Group, Ward

Solutions (Identify owner of asset?) e

Feasibility of . . _ Cost Benefit model
o Funding Sources Available?
Solutions (Grant in Aid Formula)

: Private Contributions
Council

(Revenue/Capital)

Partnership

Funding Source (WW,EA, Others)

(Residents/home
owner/business)

Potential Detailed No Feasible

Maintenance Property Level Protection

Engineering Solution Solution

: Unable to resolve flooding
Outcome Resolution : :
Inform interested parties
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