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Foreword.

During the 10", 11™ and 12™ June 2012, an
extreme rainfall event led to widespread flooding
across parts of West Sussex. Almost 800
properties were affected by flooding from a
variety of sources. In terms of property
numbers, the worst affected areas were across
the Manhood Peninsula, Bognor Regis,
Littlehampton and Worthing. The Bognor Regis
conurbation, which includes Middleton on Sea,
Elmer and Felpham had reports of up to 370
properties flooding and are thought to have
been flooded primarily by surface water.

West Sussex County Council has worked closely and continues to do so,
with professional partners at all levels and this has been a key part of the
response to the flood event. Now, as part of the continued recovery
effort, we are working in partnership with flooded communities, Parishes,
District and Borough Councils, Environment Agency, Southern Water
Services and the National Flood Forum to help those who have been worst

affected by the flooding.

This report is the beginning of an ongoing process which the County
Council will continue to drive. Whilst it does not hold all the answers to
the problems that occurred in June it does set out what needs to be done
and the challenges that we all face and will only resolve through working

together.

Louise Goldsmith
Leader of West Sussex County Council
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1. Executive Summary

The summer of 2012 saw unprecedented weather conditions with flooding
experienced in many parts of the country. West Sussex recorded some of the
highest rainfall with 192% above average for April to September and 400%
for June in the Bognor to Chichester area. In comparison it suffered less than
some areas with minimal infrastructure damage, the biggest impact was the
flooding of 780 properties with some families still waiting to return to their
homes.

As the Lead Local Flood Authority, West Sussex County Council, WSCC is
required to investigate significant flooding events. Consequently following the
June floods it formed a multi-agency group comprising the Environment
Agency, Southern Water Services, Arun District Council, Chichester District
Council and Worthing Borough Council to investigate the event.

This report focuses on the events of 10" to 12" June 2012 which recorded
storm frequencies of 1 in 200+ years. The worst affected area was between
Worthing and the Hampshire border with the Bognor to Chichester area
recording the highest rainfall. This significant rain event overloaded much of
the local drainage network and caused flooding of such magnitude that it
attracted media attention at national level. The impacts of the flooding
highlighted the inter-dependency of the various drainage elements.

The coastal plain surface water drainage network predominantly outfalls to
the sea, it is generally flat and tide locked twice a day. Any sustained rainfall
will result in flooding to some degree with surface water finding the lowest
point of relief. Modern surface water drainage systems are generally designed
to frequencies of 25 years to 100 years. Consequently, not unexpectedly
many systems were overwhelmed causing flooding in vulnerable low areas.
Flood water generally dissipated over 2 or 3 days with no significant
infrastructure damage.

Notwithstanding, the June flooding has highlighted various weaknesses in
both the management of drainage and the drainage infrastructure itself,
some of which have or are in the process of being resolved, others will
require further detailed work and / or investigation.

The key issues and actions emerging from the investigation are:

o Undertake an information campaign on the importance of drainage and
individual responsibilities.

. Building on the work of the National Flood Forum, encourage more
community action groups to assist in the wider management of drainage
matters.

o Identify responsibility for all elements of the drainage infrastructure, a
Drainage Asset Register is already in the process of development.



Continued support for Parish Councils and local communities through the
Community Flood Fund in 2013/14 to deal with local flood issues.

Review of drainage maintenance standards for high risk locations -
WSCC and EA.

The Local Flood Risk Management Strategy (LFRMS) is currently being
prepared and will form the mechanism for objective decision making in
respect of drainage issues on planning applications.

Sustainable Urban Drainage Approval Body (SAB) - this is outstanding
legislation to be enacted within the Flood and Water Management Act, it
is expected that this will provide the mechanism to enforce the finance
and provision of adequate drainage by developers - was expected
Autumn 2012 now deferred to 2013/14.

Development on known high risk flood areas - future management
through the Local Flood Risk Management Strategy (LFRMS) and SUDS
Approval Body (SAB), once enacted.

Funding of repair and improvement at locations identified through this
flood investigation for which the County Council are responsible.

Continued funding of £1m Annual Drainage Programme for new,
improvement and refurbishment of highway drainage systems.

A process should be established to enable Parish Councils to report all
drainage problems through their Borough or District Council
representatives. These representatives will feed directly into the West
Sussex Flood Risk Management Group (Appendix A).



2. Glossary and Acronyms.

Term/Acronym Definition
ADC Arun District Council.
AdDC Adur District Council.
Adur & Worthing Councils
A&WC (Adur District Council and Worthing Borough Council working

in partnership).

Affected Property

The term ‘affected property’ was used as opposed to ‘internal
flooding’ as the various sources of data collected following
the event often had varying information about the degree of
flooding experienced at he property.

AWO Adverse Weather Office
CDC Chichester District Council.

A group or concentration of affected properties. For the
Cluster purpose of this report the properties will have suffered

internal flooding.

Combined Sewer

A separate underground pipe system designed specifically for
transporting sewage, excess rain and surface water from
houses, commercial buildings and roads for treatment or
disposal.

A culvert is a watercourse that has been enclosed in a

Culvert structure such as a pipe.

Defra Department for Environment, Food and Rural Affairs.
EA Environment Agency.

FGS Flooding Guidance Statement.

Fluvial Flooding

Flooding resulting from water levels exceeding the bank level
of a river or stream.

A separate underground pipe system designed specifically for

Foul Sewer transporting sewage from houses and commercial buildings
for treatment or disposal.
Flood and Water Management Act 2010
The FWMA implements the recommendations from Sir Michel
FWMA Pitt's Review of the floods in 2007 and places a series of

responsibilities on the council. The main aim of the Act is to
improve flood risk management.




GIS

Geographical Information System is a system designed to
capture, store, manipulate, analyze, manage and present all
types of geographical data.

Groundwater
Flooding

Flooding that occurs when water levels in the ground rise
above surface levels. Most likely to occur in areas underlain
by permeable geology.

IDB

Internal Drainage Board.

An Internal Drainage Board is a public body that has been
established under statute in areas of special drainage need.
An IDB holds permissive powers to undertake work to deal
with matters affecting water levels, land drainage and flood
risk within a defined boundary.

The Environment Agency act as the IDB within West Sussex.

IDD

Internal Drainage District
An Internal Drainage District is an area of special drainage
need, managed by an Internal Drainage Board.

Isohyet

A line drawn on a map connecting points that receive equal
amounts of rainfall.

LLFA

Lead Local Flood Authority — Local Authority responsible for
taking the lead on local flood risk management. In this area it
is West Sussex County Council.

Main river

A watercourse or river shown as such on the Environment
Agency Main River Map, and for which the Environment
Agency has responsibility and powers.

National Flood
Forum

The National Flood Forum is a national charity dedicated to
supporting and representing communities and individuals
affected by or at risk of flooding.

Ordinary
Watercourse

All watercourses that are not designated Main River are
considered to be Ordinary Watercourses and are the
responsibility of landowners.

N.B. Ordinary Watercourse does not imply a “small” river,
although it is often the case that Ordinary Watercourses are
smaller than Main Rivers.

PFRA

Preliminary Flood Risk Assessment

The Preliminary Flood Risk Assessment (PFRA) provides a
high-level summary of significant flood risk, based on
available information, describing both the probability and
consequences of past and future flooding. A PFRA must
consider flooding from surface runoff, ground water and
ordinary watercourses, and any interaction these sources
may have with main rivers.

Pitt Review

Comprehensive independent review of the 2007 summer
floods by Sir Michael Pitt, which provided recommendations
to improve flood risk management in England.




Pluvial flooding

Flooding from water flowing over the surface of the ground;
often occurs when the soil is saturated and natural drainage
channels or artificial drainage systems have insufficient
capacity to cope with additional flow.

PPS25

Planning and Policy Statement 25: Development and Flood
Risk.

Professional
Partners

Arun District Council, Adur District Council, Chichester District
Council, Environment Agency, Southern Water Services,
Worthing Borough Council, West Sussex Fire and Rescue
Service and National Flood Forum.

Public Sewer

A drain serving two or more premises owned or adopted by
the sewerage undertaker, in this case Southern Water
Services.

If you own land or property next to a watercourse i.e. a river,

Riparian stream, culvert or ditch, then you are a ‘riparian landowner’
Landowner and have riparian responsibilities.
In flood risk management, risk is defined as a product of the
Risk probability or likelihood of a flood occurring, and the
consequence of the flood.
Regional Flood and Coastal Committee.
An RFCC is an executive committee established by the
RFCC Environment Agency under the Flood and Water Management
Act 2010 through which the EA performs its flood and coastal
erosion functions.
SAB SuDS Approving Body.

Sewer flooding

Flooding caused by a blockage or overflow in a sewer or
urban drainage system.

SFRA

Strategic Flood Risk Assessment.
A study to examine flood risk issues on a sub-regional scale,
typically for a river catchment or local authority area.

Soil Moisture
Deficit (SMD)

SMD is the difference between the amount of water actually
in the soil and the amount of water that the soil can hold.

Sussex Resilience Forum.
The SRF is a partnership of the Emergency Services, Health,
Local Authorities, Government Agencies and Departments,

SRF and the Voluntary Sector. Working together to make Sussex
a safer place for the whole community under the remit of the
Civil Contingencies Act 2004.
A person or organization affected by the problem or solution,
Stakeholder

or interested in the problem or solution.




SuDS

Sustainable Drainage System.

A drainage system designed to control surface runoff close to
where it falls and mimic natural drainage as closely as
possible.

Surface runoff

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

Surface Water
Sewer

A separate underground pipe system designed specifically for
transporting excess rain and surface water from houses,
commercial buildings and roads for treatment or disposal.
May outfall to nearby watercourses or direct to the sea.

A Surface Water Management Plan is a plan which outlines

SWMP the preferred surface water management strategy in a given
location.

SWS Southern Water Services.

WBC Worthing Borough Council

WSCC West Sussex County Council.

WSF&RS West Sussex Fire and Rescue Service.

West Sussex
Strategic Flood
Risk Management
Board

Made up of senior officers from WSCC, all Borough and
Districts Councils, EA and Southern Water. The group’s role is
to take a strategic overview of the entirety of flood risk and
drainage management across West Sussex.

West Sussex Flood
Risk Management
Group

The group comprises WSCC, the EA (Southern & Thames),
Southern Water Services and all the Borough and District
Councils within West Sussex. Its role is to plan and act to
reduce the risk and consequence of flooding now and in the
future in West Sussex.
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3. Introduction.

This report has been prepared, by West Sussex County Council. It was
deemed necessary to conduct an investigation into the flood event in June
2012 as there was significant internal and external flooding at multiple
locations across West Sussex some of which had experienced flooding on
more than one occasion.

The aim is for the conclusions of each report to clarify the roles and
responsibilities of all parties involved and suggest solutions or actions that
may be taken to resolve the problem. Where one or more organisations
are jointly responsible, we would suggest that they work closely and share
resources.

Our duty to investigate does not guarantee that flooding problems will be
resolved and WSCC cannot force other professional partners into action.

3.1 The Pitt Review and Flood & Water Management Act.

Following the widespread flooding of June & July 2007 the government
appointed Sir Michael Pitt to conduct an investigation into the response
and recovery from this event. The final report was published in June 2008.
As a result of this review the Flood and Water Management Act (2010)
(FWMA) passed into law. This Act redefines, and clarifies the roles of the
numerous bodies that have a part to play in the identification and
managing of flood risk. It also designates the unitary or upper tier
authority for an area as the Lead Local Flood Authority (LLFA).

One of the duties placed on the LLFA is to, where it considers appropriate,
investigate and report on incidences of flooding.

3.2 Criteria for investigating floods in West Sussex.

WSCC has agreed with our professional partners criteria for investigating
flooding within West Sussex. Our criteria for investigation are detailed in
Appendix B.

3.6 Understanding flood risk.

The Environment Agency (EA) is the lead authority on flooding from rivers
and the sea in England and Wales and they have a strategic overview on
all sources of flooding. As the lead authority, the EA has experience of
assessing flood risk and working to reduce the impacts of flooding on
people and property.

The Environment Agency produces detailed computer models which
assess flood risk and the outputs of these models goes towards painting a
picture of flood risk and providing an understanding of this risk in a given
area. The EA Flood Map shows areas at risk of flooding from rivers and the
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sea. Since its initial development in 2004, the flood map is updated
whenever better; more up to data information becomes available. In
addition to areas at risk of flooding from rivers and the sea, the flood map
also shows the locations of flood defences and areas which benefit from
these.

The Flood Map is designed to raise awareness among the public, local
authorities and other organisations of the likelihood of flooding, and to
encourage people living and working in areas prone to flooding to find out
more and take appropriate action. The Flood Map is available on the EA
website.

In addition to the Flood Map, the EA has also commissioned modelling to
assess the risk of surface water flooding. In 2009 JBA Consulting carried
out an assessment of this and produced a model known as ‘Areas
Susceptible to Surface Water Flooding” This modelling was carried out in
response to the summer 2007 floods which affected large parts of country
and was the first modelling of its kind on a national scale in England &
Wales. The modelling was carried out as a high level assessment and was
intended to give an indication of areas which could be affected by surface
water flooding as opposed to property level risk.

In 2011, the EA commissioned a new model to build upon the 2009 work
and provide a more detailed assessment of surface water flood risk. The
‘Flood Map for Surface Water’ as it is known, took into account local
drainage networks and looked at different rainfall intensities. This model,
although still a relatively broad scale assessment did provide more detail
than the ‘Areas Susceptible to Surface Water Flooding’.

Both surface water flood maps were supplied to the Local Authorities and
provided a starting point for their more detailed assessment of surface
water flooding within their areas.

Because drainage systems quickly became full to capacity during the June
event, WSCC have found that the Areas Susceptible to Surface Water
Flooding maps have almost exactly mirrored the flooding witnessed
during the event.

12



4, Background to the June event.
4.1 2012 Weather Conditions.

This year's weather has seen one extreme to another. The first quarter of
the year saw on going dry conditions affecting most of England in the
early spring which prompted a series of emergency meetings with
government considering the issuing of drought orders. In April, seven
water companies across southern and eastern England brought in
hosepipe bans after two unusually dry winters left some groundwater
supplies and rivers as low as in the drought year of 1976.

No sooner had the restrictions been implemented then the weather
turned, recording record rainfall across the UK in April, West Sussex
recorded 200% over average rainfall during April.

Rain continued to fall resulting in rainfall figures of 192% over average for
April to September that showed it was the second wettest summer on
record since 1912. The Bognor - Chichester area recorded 430% over
average rainfall for June and 188% for July.

Similar wet weather was suffered throughout the country with flooding
experienced across parts of Devon, Essex and Suffolk during May and
parts of Mid-Wales, Isle of Wight, West Sussex, Lancashire, Cumbria and
West Yorkshire during June.

4.2 How the June weather pattern evolved

During 10™ - 11" June, a small but active area of low pressure tracked
slowly east through the English Channel, eventually becoming slow
moving for almost 24 hours near the Sussex coast. To the north and west
of the low pressure there were some areas of persistent, heavy rain
linked to an occluded frontal system. As the low became slow moving so
did the rain with the same areas seeing heavy rain for many hours. The
worst affected areas were Hampshire and West Sussex but significant
rainfall also occurred in East Sussex.

There were two main elements that led to the flooding during this event:

¢ Warm, moist air through a large depth of the atmosphere, making
large amounts of moisture available,

e Slow moving nature of the low pressure meaning several hours of
heavy rain occurred in the same areas.

The impact of these factors meant that prolonged heavy rain fell over
some areas for 12 to 24 hours. Some places in West Sussex received
over 100mm of rain, most of which fell in 16 hours. The average for the
whole month is normally around 50 - 60mm.
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4.3 Rainfall

Rain began falling on 10™ June during the early afternoon across most
areas of Sussex, this then started tracking west throughout the course of
the day entering East Hampshire late afternoon, early evening. This then
continued without interruption for at least 24 hours in worst affected
parts. Even with a relatively large soil moisture deficit (SMD) at the
beginning of the event, the sheer volume of rainfall over a short period
meant that excess runoff was generated leading to much of the flooding.

The rainfall was persistent in most areas, but in West Sussex there were
two increases in rainfall intensity leading to some notable totals within
relatively short time periods.

The Flood Forecasting Centre issued several Flood Guidance Statements
(FGS) prior to the event, none of which initially picked up on the severity
of the rainfall in the area. On 9" June the outlook for Solent & South
Downs was Green, indicating very low risk of flooding.

This remained the case throughout the rest of Saturday, with the
15:00hrs update again indicating Green for the 5 day outlook.

The 10:30hrs Flooding Guidance Statement (FGS) on Sunday 10" revised
the alert status for the South East of England and elevated to Yellow,
indicating a Low risk of flooding during Monday with Sunday still
remaining Very Low risk. There was an indication however that this
outlook may change on the later update.

The Sunday morning Forecast Meteorological Data started to show an
increase in the maximum expected rainfall totals as well and showed
potentially 80mm during the course of Sunday evening into Monday
lunchtime for Sussex.

By Sunday evening there was a significant development with the FGS, and
an Amber alert was issued for Monday beginning at 00:00hrs. This
indicated a Medium risk of flooding from surface water was possible. This
FGS was issued after a teleconference from the Flood Forecast Centre at
22:00hrs stating a substantial increase in rainfall totals was possible.

The 23:00hrs FGS (Figure 1) showed that the majority of Sussex and

eastern parts of Hampshire could expect very heavy bursts of rain, which
were likely to bring significant disruption.
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Figure 1 Flooding Guidance Statement areas of concern 10
June at 23:00hrs.

The general trend showed that once Monday was over the forecast was
set to improve throughout the course of the week. Although there were
some Yellow alerts on the FGS these did not amount to anything
significant and no further serious rain fell from Tuesday 12" onwards.

4.4 Raingauges

The Environment Agency (EA) rain gauge network across Sussex and
Hampshire recorded extreme amounts of rainfall between Sunday 10%
June and Monday 11" June. The rain gauge at Bognor Regis recorded the
highest totals with 114mm falling over the whole event. This event gave
the highest 24 hour rainfall totals recorded at Bognor since EA records
began there in 1974. This is the kind of rainfall event we would
statistically expect once in every 200 years (or a 0.5% chance of
occurring in any one year). According to Met Office figures, the average
months’ rainfall for June in Bognor Regis is 50mm. This puts into context
the scale of the rainfall event that occurred.

In addition to the EA gauge network, there were numerous other
observations of extreme totals across West Sussex. The Met Office
recorded 65mm falling at Wiggonholt Common between 19:00hrs on 10
June and 16:00hrs on the 11™ June. Their network also recorded 61mm
falling at Thorny Island and 58mm at Shoreham. Bognor Regis Town
Council recorded nearly 170mm at their town weather station, a rain
gauge at Sefter Farm, Pagham recorded 171mm and the Channel Coast
Observatory recorded 178mm at their Worthing Pier gauge. These figures
although not substantiated by the EA are supplied from reputable sources
and should be treated as fairly credible. This would indicate nearly a
60mm spatial variation over 1.4km which separates our gauge in Bognor
Regis from the Council’'s. This could indicate extremely localised
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convective cells i.e. due to atmospheric conditions the storm remained
static over Bognhor Regis, causing more intense rainfall at certain location.

The Sefter Farm, Pagham rain gauge has been reported as measuring
total rainfall in June as an astounding 274mm. This was eight times the
monthly seasonal average for the past five years.

Average Average monthly | 2012 Rain(mm, | % of long term
Precipitation rain(mm) from taken from EA average
Met Office reengage in
records (1981- Bognor Regis)
2010)
January 76.2 40 52
February 49.6 21.6 44
March 56.1 17.4 31
April 46.8 93.8 200
May 44.4 45.2 102
June 44 189 430
July 40.9 76.8 188
August 51.3 48.6 95
September 58.9 81.8 139
Figure 2 Bogor Regis rainfall data for period January — September 2012.

Figure 3 shows the Environment Agency rain gauge network across West
Sussex and typical storm return periods during the event.

4.5 River Responses

Although the majority of the property flooding which occurred over June
10" to 12™ was as a result of surface water, there was some flooding
which was directly linked to rivers. The Environment Agency provides a
flood warning service which alerts members of the public and partner
organisations in West Sussex, to the threat of flooding from rivers and the
sea. During the June floods, Flood Alerts were issued for the River Arun,
Adur, Rother, Ems, Bosham Stream and Aldingbourne Rife. A Flood Alert
means flooding is possible and that people should be prepared. Flood
Warnings were also issued in West Sussex for the Black Ditch at
Lyminster, Aldingbourne Rife and Barnham Rife. A flood warning is
normally issued when some flooding to properties is expected.

Not many properties are believed to have flooded solely from rivers. Much
of the flooding was as a result of complex interactions between rivers and
drainage systems exacerbated by the high volume of rainfall occurring
over a short period of time.

The water levels in some of the rivers remained high for days after the
rain had passed. This was particularly the case for the Aldingbourne Rife
and the rife network on the Manhood Peninsula. Due to the flat, low lying
nature of these catchments, it can take some days for water levels to
drop, as there is not much gradient to carry the water away.
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Figure 3 — Environment Agency rain gauge network across West Sussex.
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5. Emergency Response
5.1 West Sussex County Council Response

Below is a record of the information received and actions taken by WSCC
leading up to, during and after the June event.

1030am (09 June 2012) - Flood Guidance Statement received from
National Flood Forecasting centre, indicating very low risk of flooding for
West Sussex in following days.

1030am (10 June 2012) - Flood Guidance Statement revised, indicating a
very low risk of flooding on Sunday (10th) increasing to a low risk of
flooding for Monday (11th June).

1100pm (10th June 2012) - significant development with the flood
guidance statement and an amber alert was issued indicating a medium
risk of surface water flooding resulting from very heavy bursts of rain.

4.30am (11th June) - Adverse weather teleconference called by the
Environment Agency with WSCC and other agencies confirming heavy
rainfall (32 to 63 mm) across Sussex (63mm in Bognor Regis, 55 mm in
Shoreham). Rain was expected to ease from 06:00, but heavy showers
expected again from midday.

The heavy rainfall that followed resulted in flood incidents across much of
the Manhood Peninsula, Bognor Regis, Littlehampton and Emsworth;
disrupting roads, hospitals, and schools, and triggering the evacuation of
residents and significant effort to protect life and property across the
county.

Teams from across the professional partners responded to the incidents to
protect and alleviate impacts to the community and support recovery
including;
e Identification of vulnerable persons.
e Support to evacuated residents (Transport & Welfare).
e Facilitating alternative accommodation for damaged schools to
continue operation.
e Contact with public and media to keep them updated on the
incident.
Protecting premises to ensure vital services could continue.
e Supporting pumping operations and mitigating flooding to highway.

The response of our professional partners can be found in Appendix C.
5.2 Debrief undertaken by West Sussex County Council after the
event

A structured debrief was undertaken by West Sussex County Council on
2nd July 2012 to evaluate the response. This identified various areas of
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good practice, and areas for improvement in our response. Thirty seven
recommendations have been made from this report and include;

e Improvements to the way in which WSCC communicate to the
public both in terms of warnings, incident updates and advice. Also
how WSCC collect information from the public to better inform our
responses, and advice to the public

e Improvements to the way in which the county council manages an
incident including incident management structures, facilities,
information flow and resource allocation

e Improvements to the working arrangements between the county
council and its partner agencies to facilitate a coordinated response

e Review of risk assessments and response plans for all areas at high
risk, to develop a clear understanding of infrastructure (e.g.
underground pipes, drainage ditches etc.) and responsibilities. Give
consideration to Pre-planned pumping and protection arrangements
at flooding hot spots

e Improvements to levels of emergency planning and business
continuity within schools and residential care facilities to be able to
better cope with emergencies and protect their vulnerable clients

e Establishment of a clear policy on sandbag provision, allocation,
priority and delivery approach, and to ensure this is clearly
communicated to the public to promote self-preparedness.

e Development of community resilience activities to encourage the
establishment of local flood wardens, parish councils etc. to provide
network for information sharing and response coordination, and
explore needs to support this (e.g. Provision of warning signs etc).

These recommendations are being acted upon and taken forward by the
county council to improve response to future events.

It was also noted that during the event the response of the professional
partners was not limited to their element of responsibility. For instance
Southern Water mobilised a large number of tankers and pumps to reduce
the impact on a non prejudice basis in areas with limited or no public
surface waters sewers.

5.3 Sussex Resilience Forum

RAB Consultants were commissioned by Sussex Resilience Forum (SRF) to
undertake a multi-agency debrief for the emergency responders in Sussex
following the flooding of June 2012. This was to focus on the multi rather
than single agency response, and how this could be improved.

This report concluded on some of the significant issues that affected the
response to the flooding incident and made the following
recommendations;

1. To review the purpose and role of the Adverse Weather Office (AWO),
in terms of requirement, role, fit into the overall command and control
structure, resourcing, and embedding into the multi-agency response
arrangements of partners.
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2. To review the SRF Multi-agency Flood Plan, and that it be updated at
regular intervals to ensure that contact details, procedures and
information are up to date.

3. That all responders review their flood plans, giving consideration to the
lessons from the June 2012 events, particularly the response to
surface water flooding, and that pro-active discussions with the Flood
Forecasting Centre and Met Office Public Weather Services Advisor
should feature highly when making advanced decisions on preparations
and escalation of response.

4. In the face of uncertainty, to adopt the ethos of ‘Think Big, Act Early!”

5. To agree a formal protocol for multi-agency teleconferences (AWO and
Flood Advisory Service) and that this is tested.

6. To facilitate improved sharing of flood related information and data
amongst risk management authorities in order to improve the planning
and response to flooding incidents and adhere to the Flood and Water
Management Act 2010, Sections 13 and 14. (This could take the form
of service level agreements between parties).

7. Local authorities should give consideration to broadening the skills
base of staff across other parts of their business to be able to respond
to flooding incidents in the future.

8. That information and data gathered during and after the flooding of
June 2012 is shared amongst all risk management authorities in
Sussex to enable better planning and response.

9. To increase understanding of the capabilities of the voluntary sector,
and that the ‘Water response and rescue capabilities database’
maintained by West Sussex Fire and Rescue (referred to in the MAFP)
should be accessible to other responding agencies and updated at
regular intervals.

These recommendations are being acted upon by the SRF to improve
response to future events.
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6. Investigation Areas.

6.1 Identification of ‘Properties Affected’ and ‘Cluster’ areas.

The areas and impacts, which the June Flooding affected, were wide and
far reaching. It ranged from individual properties in rural locations to
multiple homes in urban areas. In the aftermath of the flooding, data
collection was key and a database or definitive list of affected properties
and areas was compiled. Data was collated from all sources including
West Sussex Highways, EA, District and Borough Councils, Southern
Water, Parish Councils, National Flood Forum and West Sussex Fire and
Rescue. This information was used to map where properties were affected
and subsequently prioritise the focus of this investigation.

The term ‘Properties Affected’ was used as opposed to ‘internal flooding’
as the various sources of data collected had varying information as to the
degree of flooding experienced. Our original request was for information
regarding properties that had suffered ‘internal flooding’. However, it was
clear from some of the data collected that we were receiving information
about all types of flooding i.e. garden, outbuildings, garages etc.
Therefore, the number of ‘properties affected’ stated will be higher than
the actual number of internally flooded properties.

All ‘Properties Affected” were mapped using a Geographic Information
System (GIS) which enabled groups or ‘clusters’ to be identified. There
was perhaps unsurprisingly a clear correlation between amount of rainfall
recorded and where property was affected. This can be seen in Figure 4.

It was agreed by the post June Floods Working Group of WSCC, EA, ADC,
ARWBC, CDC and SWS that the areas which would take priority for the
scope of this investigation would be those that suffered the highest
number of properties affected.

Appendix G contains a complete list of affected properties. Limited
resources and the extent of the flooding experienced in June means WSCC
will never be able to investigate every property that was affected by the
event. But, since June WSCC has been working with many Parish Councils
and local communities, not individually indentified in this report, to reduce
the risk of future flooding across the county.

The identified ‘clusters’ that this report will focus on are shown in Figure 5
and are as follows:

1 - Middleton and Elmer. 9 - Manhood Peninsula.
2 - Felpham. 10 - Central Worthing.
3 - Littlehampton. 11 - West Worthing.

4 - East Preston.

5 - Barnham.

6 - West Bognor Regis.

7 - Central Bognor Regis & Bersted.
8 - West Chichester and Fishbourne.

21



The table below shows the number of ‘affected properties’ in the identified
‘clusters’.

Location of Flooding (‘Clusters’) Properties affected
West Chichester - Parklands / 28
Fishbourne Road East area /

Fishbourne

Manhood Peninsula 110
Littlehampton - South Terrace area 85
East Preston 36
Barnham 16
West Bognor Regis 32
Central Bognor Regis & Bersted 140
Felpham 43
Middleton and Elmer 152
West Worthing 19
Central Worthing 17
Others 102
Total 780

Best efforts have been made to ensure these figures are as accurate as
possible but it is unlikely that exact numbers will ever be achieved.
Individuals may have chosen not to declare flooding through fear of
increased insurance and property blight. Best efforts have also been made
to remove duplicates from the different information sources.
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7. Investigation of Agreed Cluster Areas

7.1 ‘Cluster 1’' - Middleton and Elmer

7.1.1 Existing flood risk.

Areas of Elmer and Ancton are shown to be at risk from river and sea
flooding on the Environment Agency’s Flood Maps (Figure 6). These
areas, and additional areas in Middleton and Flansham, are also shown to
be at risk from surface water flooding on the Areas Susceptible to
Surface Water Flooding maps (Figure 7).

7.1.2 Summary of the drainage system.

Large areas of Middleton and Elmer are covered by private estates. The
foul drainage throughout the area, is drained to Southern Water Services
(SWS) public sewers that typically drain to pumping stations at Ancton or
Elmer. The area has little SWS owned, public surface water drainage.
Therefore, roof water will drain to either soakaways, watercourses, or may
in some places be connected to the Southern Water’s foul water system.
The highway drainage for the adopted (public) roads drains to a dedicated
system, which outfalls either direct to the sea or to watercourses.
Typically the highway water on the private estates runs onto adjacent
grass verges, drains to soakaways or watercourses.

7.1.3 Performance of the Public Drainage System.

The public foul drainage including the Wastewater Pumping stations
operated as intended in both Elmer and Middleton with no indications of
issues with these assets. In parts of Ancton additional diesels pumps
where deployed by SWS to assist with the removal of high volumes of
surface water impacting residents and the sewerage system.

7.1.4 Areas affected.
Lodge Close, Willowbrook and Ancton Lodge Lane

This area consists of predominantly private estates with the only public
surface water sewer being one that drains Lodge Close (an adopted estate
road), into the adjacent watercourse on the western boundary. The
remaining surface water systems on the estates are privately owned, and
therefore responsibility is that of the residents. WSCC highway drainage
from Elmer Road and Meadow Walk also drains into this watercourse
under an agreement with the estate owners in 1960.

The problems suffered in this area are generally the responsibility of
‘Riparian Landowners’. The main issues have been identified previously by
Arun District Council and confirmed by jetting and further investigation by
WSCC following the June event. Problems identified are as follows:

e The culvert restriction under Ancton Lodge Lane. This is complicated
by the apparent abandoning of the original culvert and flows now
passing through the WSCC Highways culvert which is at a higher
level.
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e There has been some private building encroachment into the
watercourse on the east of Ancton Lodge Lane. The watercourse is
also heavily silted due to the higher level outlet. These factors have
reduced the storage capacity and restricted the flow from the Lodge
Close piped outlets.

e There is a possible restriction of the watercourse between Ancton
Lodge Lane and Willowbrook ie. poorly constructed culvert/levels.

e The open watercourse within Willowbrook is heavily silted and is
reducing storage and affecting flow carrying capacity.

e The outlet from Willowbrook is to the north through a culvert in the
rear gardens of Ancton Close. The condition of this private pipe is
currently unknown. There is a grille covering the entrance to this
pipe which may have been partially blocked but obviously was not
visible.

e The culvert continues across Elms Farm and finally outfalls into the
ditches on the north side of Ancton Lane; these ditches are in the
Internal Drainage District (IDD) which is administered by the
Environment Agency (EA). Based on some of the observations made
in relation to silt levels and blockages of pipes, it is recommended
that further investigations are made in this area and an updated
maintenance plan is agreed by the Environment Agency and Arun
District Council.

e These ditches used to discharge into the sea at Elmer, via the
Ryebank and Elmer Rife’s. However, more recent investigation
suggests that this now drains to Felpham Aldingbourne Rife during
normal flow conditions.

The recently completed Elmer Sands Surface Water Management Plan
(SWMP) identified that the Elmer Rife has historically discharged at a slow
rate. This is thought to be as a result of a shallow gradient of the rife,
coupled with the restricted length of time that the Rife can discharge
between high tides. The proposed actions from the SWMP should now be
investigated further to determine the best approach to manage this risk in
the future. On June 10™, 11th and 12, the EA were out on site to clear
the Elmer Rife weedscreen of any blockages that may have been present.
This is their standard operational response, where there is a raised flood
risk from blockages on a water course which has a slow discharge rate.

All of the existing highway drainage system in the area has been jetted
and cleansed subsequent to the June event. Much of the system outfalls
into private ditches and culverts. These are the responsibility of ‘Riparian
Landowner’. As highlighted above much work does need to be done with
the local community to improve the standard of the land drainage in the
area.

Central Drive, West Drive and Southdean Close

The flooding in the Central Drive, West Drive and Southdean Close area of
Middleton all appears to be as a result of a lack of highway drainage.
These are private roads and natural soakage into the ground will normally
be adequate but on extreme events there will inevitably be some flooding.
The house roof drainage in the area is also probably into soakaways which
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will obviously not work in the extreme situations that arose. The problem
will only be exacerbated if soakaways are not regularly maintained. We
have also been told, but can find no evidence, that there may be a private
outfall to sea which appears not to function any more.

Southdean Drive, St Nicholas Lane, Elmer Road, Lucking Lane and Tuscan
Avenue

Southdean Drive/St Nicholas Lane/Tuscan Avenue is a similar problem as
to Central Drive, etc, but exacerbated by the infilling of a ditch in the rear
gardens of the properties on the western side of Southdean Drive,
adjacent to the recreation ground. This ditch used to intercept surface
water run off from the playing field. A short section of ditch still exists and
discharges through a culvert that runs through the church carpark and
churchyard, but there may be root intrusion issues in this culvert? The
culvert then passes under Elmer Road, collecting highway drainage on
route, before flowing through a WSCC maintained culvert under what
appears to be a large storage ditch to the west of Lucking Lane. During
the June event the section of culvert from Elmer Road north to the
Lucking Lane footway was flowing slowly, this may indicate a problem
with this section of culvert. The ditch above was very overgrown and in
need of maintenance. There is thought to be connecting links between the
ditch and the culvert beneath. WSCC have recently undertaken clearance
of this ditch and revealed a significant amount of dumping from adjacent
properties. This culvert, then discharges into the IDB ditches on the north
side of Ancton Lane. It is believed from initial investigations that the IDB
ditches are silted up and have standing water most of the year, which
results in a restricted discharge from the culvert. The Environment Agency
who act as the IDB in the area, will work closely with the other relevant
authorities to investigate these potential issues further and develop a plan
of maintenance to address them.

Figure 8 - ElImer Road, Middleton-on-Sea. Photo:EA
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Elmer Sands Estate

Residents have reported that much surface water ran overland into the
estate from the fields to the North, from the Ancton Lodge Lane area,
along Elmer Road and along Kingsmead Road.

The infilled ditch at the rear of 54 The Layne and under Ancton Way Public
Right of Way may also have had an impact.

As some of the adjoining watercourses fall within the IDD, the EA will lead
on investigating the maintenance of these and develop a planned
programme of works to reduce the risk of flooding from these IDB
watercourses.

The recently completed Elmer Sands Surface Water Management Plan
(SWMP) identified most of the major issues within the estate. The SWMP
outlined an action plan for dealing with the problems and WSCC, ADC, EA
and SWS are committed to working with the residents to take this
forward.

7.1.5 Recommendations and future actions

e WSCC and SWS to progress work on the Surface Water Management
Plan, SWMP for the Lidsey Catchment.
(Winter monitoring of ground water and flow rates took place last
winter (2011/12) and this exercise will be repeated this year before
work starts in earnest on this study during 2013).

e The SWMP will additionally review the historical flows of the Rifes and
the capacity of the culvert across the A259 at Comet Corner.

e Much of the existing highway drainage system within the area outfalls
into private ditches and culverts. These are the responsibility of
‘Riparian Landowner’. WSCC to work with the local community and
recently formed ‘Flood Action Group’ to improve the standard of the
land drainage in the area.

e WSCC, ADC, EA and SWS are committed to working with the residents
of the Elmer Sand Estates to take forward the recommendations of the
recently complete ‘Surface water management plan’.

e WSCC and SWS to review the existing land drainage to understand and
mitigate the impact on the waste water pumping station at Sea Lane,
Middleton.

e SWS to increase the resilience of the flap valve on the Sea Lane,

Middleton surface water sewer outfall and included increased
operational inspection.
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e SWS to update and completed a detail surface water investigation into
Hannah’s Groyne so as to understand capacity and any future works
required.

e WSCC / SWS / EA to work with the local community to identify the
need for ‘Local Community Flood Wardens'.

Figure 9 — Willowbrook, Middleton-on Sea. Photo:EA
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7.2 ‘Cluster 2’ - Felpham

7.2.1 Existing flood risk.
The existing lower laying areas to the east and west of Wedgwood Road
are shown to be at risk from river and sea flooding on the Environment
Agency’s Flood Maps (Figure 6). These areas are also shown to be at risk
from surface water flooding on the Areas Susceptible to Surface Water
Flooding maps (Figure 7).

7.2.2 Summary of the drainage system.

Within the affected areas Southern Water Services (SWS) own and
maintain the sewer network. Much of the adopted road network is served
by both foul and surface water SWS sewers. However, the private estate
roads within the area are only served by SWS foul water sewers. Many of
the areas affected have no positive SWS surface water drainage.
Therefore, roof water will drain to soakaways or may in some places be
connected to the Southern Water foul water system.

The highway drainage for the adopted road network in the area drains to
a dedicated system; this outfalls direct to near by watercourses.

7.2.3 Performance of the Public Drainage System.

The public foul drainage including the pumping stations operated as
intended within this area with no indications of issues with these assets.
The limited surface water system suffered with considerable inundation of
the system. During the evening of 12" June, diesel pumps were located
within Minton Road to help reduced the levels of flooding within this area.

7.2.4 Areas affected.
Wedgwood Road, Minton Road, Davenport Road, Limmer Lane and A259
Felpham Way

These sites are linked in that a SWS surface water sewer passes from
Felpham Way (A259) south through Hales Footpath, The Grove and the
rear of Wedgewood and Bereweeke Roads and discharges to sea via an
outfall south of Davenport Road. The Felpham Way highway drainage
flows into this SWS surface water sewer. It appears that the capacity of
the outfall may have been an issue, this is being looked into by SWS
consultant. With a storm return period for this event well in excess of the
normal design capacity of a surface water sewerage system this appears
to be a case of simple hydraulic overloading. Due to the extremity of the
event the storage volume available was insufficient.

There are a number of possible problems with the system which require
further investigation:

e The outfall is ‘tide locked’ twice a day and hence the system requires
a storage capacity during the high tide periods - this was partially
provided in the 1970’s by the installation of an oversize pipe with an
overflow ditch above the pipe in the Wedgewood, Minton and
Davenport Road areas. This pipe and overflow ditch replaced the
original natural watercourse on the same line. The overflow ditch was
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originally contained in land separate from the adjacent properties but
has now been enclosed within some gardens and it appears the
storage capacity has been reduced, due to infilling, etc. SWS have
arranged for a consultant to investigate this system on their behalf
and a report is being produced.

e The pipe sizing and valve arrangements within the chamber on the
greensward at the head of the outfall is also part of the current
investigation being carried out for SWS.

e About 10 years ago there were problems with tree roots blocking the
SWS surface water sewer under Hales Footpath, just south of the
A259. This was addressed at the time by SWS and is now on a
regular jetting and root cutting programme. The A259 did drain down
fairly quickly when the Davenport Road area was pumped clear which
indicates that the flow remains reasonable in this pipe.

e Ley Road ditch was historically connected to this system via the
highway drain in Felpham Way. This may have offered additional
storage capacity within the system, which has now been lost due to
infilling and a lack of maintenance to the ditch and associated
culverts. There are currently works ongoing to reconnect this system
and WSCC/ADC/Landowners are working together in this respect.

A joint survey of the complete surface water sewerage and highway
drainage system in Felpham Way should be carried out by WSCC and SWS
in order to identify any potential restrictions such as roots or siltation.

Over the years some of the development to the north of the A259 has
increased the flow through the SWS surface water system. The storage
capacity during ‘tide locked’ periods is currently being checked by SWS
consultant.

It should be noted that the current new development, Site 6, by Barratt
Homes and others to the north does not drain to this system.

Figure 10 - A259 Felpham Way, Felpham. Photo:EA
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7.2.5 Recommendations and future actions

e WSCC / ADC / Landowner to complete works to reconnect existing
ditch adjacent to Ley Road.

e SWS consultant to complete investigations and report into capacity
and condition of existing sea outfall south of Davenport Road. Any
recommendations to be taken forward by SWS.

e WSCC / SWS to carry out a survey of the complete surface water
sewerage and highway drainage system in Felpham Way in order to
identify any potential restrictions such as roots or siltation.

e SWS have undertaken root cutting along Hales footpath and are
organising a camera survey to determine any potential further
works.

e SWS to draw up an operational contingency plan to over pump from
the outfall chamber south of Davenport Road.

e WSCC / SWS / EA to work with the local community to identify the
need for ‘Local Community Flood Wardens'.
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7.3 ‘Cluster 3’ - Littlehampton

7.3.1 Existing flood risk.

South Terrace, New Road, Clifton Road, Pier Road, St Catherines and most
of Fitzalan Road are shown to be at risk from river and sea flooding on the
Environment Agency’s Flood Maps (Figure 11). South Terrace, New
Road, Clifton Road, St Catherines and Fitzalan Road are also shown to be
at risk from surface water flooding on the Areas Susceptible to Surface
Water Flooding maps (Figure 12).

7.3.2 Summary of the drainage system.

Within the affected area Southern Water Services (SWS) own and
maintain the sewer network. The area is primarily served by a mixture of
foul, surface water and combined sewers. All of the dedicated SWS
surface water sewers appear to outfall directly to the sea via outfalls to
the River Arun in Arun Parade. The highway drainage for the area
connects to the SWS surface water or combined sewers.

7.3.3 Performance of the public network

The public foul drainage including the Wastewater Pumping stations
(Foreshore and Sea Road WPS) operated as intended in Littlehampton
with no indications of issues with these assets. Both sites where manned
during the event to ensure continuous operation. During the event
additional diesels pumps where deployed to assist with the removal of
high volumes of surface water impacting residents and the sewerage
system.

7.3.4 Areas affected.
South Terrace, New Road, Fitzalan Road, Clifton Road, Pier Road and St
Catherines

Much of the flooding in Littlehampton appears to be from foul/combined
systems becoming inundated by surface water initially. This was then
added to when surface water systems became overwhelmed and the flow
was transported above ground via roads into property. Southern Water
are looking into the area in-depth but it appears to be a genuine case that
the system was in full working order but was overwhelmed by the
quantity of water.

7.3.5 Recommendations and future actions

e SWS to review and determine work required at Foreshore and Sea
Road Wastewater Pumping stations to ensure robustness of
operation at these locations. This will include the consideration of
new pumps for the Foreshore WWPS.

e SWS to install a small micro-pumping station within Pier Road (the

lowest part of catchment) to reduce future risk of foul flooding if the
system is surcharged.

33



SWS to complete drainage model for Littlehampton catchment, as
soon as possible, to understand and determine future investment
needs due to growth and possible future flooding.

WSCC to investigate the possibility of diverting excess surface
water from South Terrace into the ‘Oyster Pond.
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7.4 ‘Cluster 4' — East Preston

7.4.1 Existing flood risk.

Properties affected by the June event are not shown to be at risk from
river and/or sea flooding on the Environment Agency’s Flood Maps
(Figure 11). Existing lower laying areas within East Preston are shown to
be at risk from surface water flooding on the Areas Susceptible to
Surface Water Flooding maps (Figure 12).

7.4.2 Summary of the drainage system.

Southern Water Services (SWS) only have a foul sewer network with the
affected area.

The highway drainage for the adopted road network drains to a dedicated
system; this outfalls direct to the sea at the southern end of Sea Lane.

7.4.3 Performance of the public network.

The public foul drainage operated as intended, a partial collapse was
found following a CCTV of the network. It is not believed this contributed
to the widespread flooding in that area.

7.4.4 Area affected.
Sea Lane

In the area of Sea Lane the initial concern was with the adequacy of the
WSCC highway drainage system and if it had a positive outfall. WSCC
have investigated and initial findings are encouraging with regards to the
existing highway drainage system and the outfall. The investigation, post
event, jetted the system from The Street to the outfall. A few minor
problems were identified within the highway system and the necessary
repairs are in hand. The condition of the privately owned ditch adjacent to
Tamarisk Way was a cause for concern. As part of the investigation this
length of ditch was cleared by WSCC. Subsequent rainfall events have
shown that the highway system is working well, although the outfall
remains buried!

Other factors contributing to flooding in the area include lack of positive
highway drainage within the private estates, properties on soakaways
which receive minimal maintenance and high ground water levels.

7.4.5 Recommendations and future actions

e WSCC to carry out repairs indentified within the highway drainage
system.

e WSCC to carry out a level survey of the existing highway system at

the southern end of Sea Lane, including the ditch, to ensure it has
adequate gradient towards the sea outfall.
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WSCC to consider installing a suitable sized pipe within the existing
ditch line adjacent to Tamarisk Way. Thus, removing ongoing
maintenance issues with this section of the system.

Although responsibility for the existing sea outfall is at this point
unknown, WSCC will commission consultants to investigate the
extension of this buried outfall. WSCC will also work with the local
community to agree future maintenance responsibilities.

SWS to carry out repair of partial collapse indentified on foul water
system.
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7.5 ‘Cluster 5' — Barnham

7.5.1 Existing flood risk.

Properties immediately adjacent to the Barnham Rife are shown to be at
risk from river and/or sea flooding on the Environment Agency’s Flood
Maps (Figure 13). These areas are also shown to be at risk from surface
water flooding on the Areas Susceptible to Surface Water Flooding
maps (Figure 14).

7.5.2 Summary of the drainage system.

Within the affected areas Southern Water Services (SWS) own and
maintain the sewer network. The affected areas are only served by a
Southern Water foul water sewer. These areas have no positive SWS
public surface water drainage. Therefore, roof water will drain to
soakaways, a watercourse or may in some places be connected to the
Southern Water foul water system.

The highway drainage for the area drains to a dedicated system; this
outfalls direct to near by watercourses.

7.5.3 Performance of the public network

The public foul drainage operated as intended with additional tankers
deployed to reduce the impact of surface water that arose from following
high levels in the rife.

7.5.4 Areas affected.
Lake Lane and Marshall Close

The flooding in Barnham during the June flood event is believed to have
been a result of flooding from the Barnham Rife and sewer flooding The
Barnham Rife has a history of flooding and flood defence works have been
carried out previously to help reduce the level of risk. There are a number
of pinch points where flooding occurs. All the properties affected lie within
the flood plain. The proposed Lidsey Catchment Surface Water
Management Plan and the Aldingbourne & Barnham Rifes Strategy lead by
the Environment Agency will look at this whole area in greater detail.
Together, they will assess the causes of all forms of flooding, and develop
a set of recommendations for addressing this risk in the future.

Further flooding in other areas of Barnham was prevented by Southern
Water deploying tankers to strategic parts of the sewerage system and
the EA field teams regularly clearing weed screens of debris.

7.5.5 Recommendations and future actions

e WSCC and SWS to progress work on the Surface Water
Management Plan for the Lidsey Catchment.
Note: Winter monitoring of ground water and flow rates took place
last winter (2011/12) and this exercise will be repeated this year
before work starts in earnest on this study during 2013.
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EA to work in partnership with WSCC, SWS and ADC to develop the
Aldingbourne & Barnham Rifes Strategy.

SWS to complete the area drainage model for the Lidsey

catchment. Thus, better understand and determine future
investment needs due to growth and possible future flooding.
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7.6 ‘Cluster 6’ - West Bognor Regis (Rose Green / Aldwick)

7.6.1 Existing flood risk.

Properties affected by the June event are not shown to be at risk from
river and/or sea flooding on the Environment Agency’s Flood Maps
(Figure 15). However, Hook Lane Close and Elizabeth Close are shown to
be at risk from surface water flooding on the Areas Susceptible to
Surface Water Flooding maps (Figure 16).

7.6.2 Summary of the drainage system.

Southern Water Services (SWS) own and maintain the sewer network in
the area of Hook Lane Close. The existing SWS surface water sewer only
appears to serve Rossalyn Close and outfalls into a short section of
watercourse adjacent to Hook Lane Close. Hook Lane Close has no SWS
public surface water drainage. Therefore, roof water will drain to
soakaways or may in some places be connected to the SWS foul water
system. The highway drainage for the area drains to a dedicated system;
which outfalls to the same watercourse as the Southern Water surface
water system.

Southern Water Services (SWS) own and maintain the sewer network in
the area of Elizabeth Close and Elizabeth Avenue. The highway drainage
for the area drains to a dedicated system; which may outfall to an existing
watercourse to the east of this development.

7.6.3 Performance of the Public Drainage System.
The public SWS sewers operated as intended with no indications of issues
with these assets.

7.6.4 Areas affected.
Elizabeth Close

We have no records of the existing Southern Water sewer network in
Elizabeth Close and the exact cause of the flooding is unknown in this
area. Further investigation is required.

Hook Lane/Hook Lane Close

The exact cause of the flooding is unknown in this area but may be due to
a combination of issues with highway drainage, land drainage and SWS
sewers. A report was received, after the event, regarding surcharging of
the foul sewer at the junction of Hook Lane Close and Rossalyn Close and
one property suffered from a backup of foul sewerage internally.
Investigations following the June event found problems with the existing
highway drainage system. WSCC have almost completed work to rectify
the problems identified in this area.
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7.6.5 Recommendations and future actions

e WSCC to complete the drainage repair works in the area of Hook
Lane and Hook Lane Close.

e WSCC to work together with ADC to investigate further the cause of
the flooding in Elizabeth Close.
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7.7 ‘Cluster 7' - Central Bognor Regis and Bersted

7.7.1 Existing flood risk.

Generally areas adjacent to Aldingbourne Rife and its tributaries are
shown to be at risk from river and sea flooding on the Environment
Agency’s Flood Maps (Figure 15). These areas are also shown to be at
risk from surface water flooding on the Areas Susceptible to Surface
Water Flooding maps (Figure 16).

7.7.2 Summary of the drainage system.

Within the affected areas Southern Water Services (SWS) own and
maintain the sewer network. The area is served by both foul and surface
water SWS sewers. Much of the existing highway drainage within the
residential estates is connected into the SWS surface water sewer which
outfalls direct to near by watercourses.

The highway drainage for much of the A259, North Bersted Street and
Rowan Way drains to a dedicated system; this outfalls direct to near by
watercourses.

7.7.3 Performance of the Public Drainage System.
The public SWS sewers operated as intended with no indications of issues
with these assets.

7.7.4 Areas affected.
Hook Lane and Neville Road

This area is drained by SWS public surface water sewers which discharge
into an open watercourse which flows into the Aldingbourne Rife. This
open watercourse is within the IDD. Discussions are underway between
the EA, Southern Water, WSCC and Arun District council to investigate the
current state of this watercourse and the best approach to manage the
IDB watercourse going forward. This may lead to the EA (as the IDB
operator in the area) carrying out further improvement works.

Frith Road and Pevensey Road

The exact cause is unknown in this area but may be due to a combination
of issues with highway drainage, land drainage and SWS sewers. Further
investigation work is needed to identify the key issues.

The Royal Oak Pub Area, Chichester Road and Bucksham Avenue

The exact cause is unknown in this area but may be due to a combination
of issues with highway drainage, IDB ditches and SWS surface water
sewers. Some Investigations have already been carried out in this area
but have proved inconclusive. SWS recently cleaned by high pressure
jetting their surface water sewers and WSCC have carried out similar work
on the highway drains. No problems on either system were identified at
the time. Further investigation work is needed to identify the key issues.
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With a storm return period for this event well in excess of the normal
design capacity for the surface water system, this currently appears to be
a case of simple hydraulic overloading.

Laburnham School, Fairlands, Van Gogh Place, Greenwood Close and
Greenwood Avenue

The exact cause is unknown in this area but may be due to a combination
of issues with main river, land drainage and SWS surface water sewers.
Further investigation work is needed to identify the key issues.

7.7.5 Recommendations and future actions

e Much of the existing surface water system in the area discharges
into open watercourses which then flow into the Aldingbourne Rife.
EA, Southern Water, WSCC and Arun District council to investigate
the current state of this watercourse and the best approach to
manage the IDB watercourses going forward. This may lead to the
EA (as the IDB operator in the area) carrying out further
improvement works.
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7.8 ‘Cluster’ 8 —West Chichester and Fishbourne

7.8.1 Existing flood risk.

Only the area around Fishbourne Road East, Chichester is shown to be at
risk from river and/or sea flooding on the Environment Agency’s Flood
Maps (Figure 17).

However, many of the affected roads in both Chichester, around
Fishbourne Road East, Sherborne Road, Neville Road and Oliver Whitby
Road and in Fishbourne, around the Blackboy Lane area, are shown to be
at risk from surface water flooding on the Areas Susceptible to Surface
Water Flooding maps (Figure 18).

7.8.2 Summary of the drainage system.

Within the affected areas Southern Water Services (SWS) own and
maintain the sewer network. Much of the area within West Chichester is
served by both foul and surface water SWS sewers. The existing SWS
surface water sewers are large diameter pipes, up to 750mm in places,
and tend to ‘criss cross’ the Parklands development, following the original
ditch lines.

The affected area within Fishbourne is only served by a SWS foul sewer.
Both areas have a network of road gullies that drain the adopted roads.
However, it is not clear at this stage how much of the existing highway
drainage within the West Chichester area, if any, is connected into the
SWS network and further investigation is required.

7.8.3 Performance of the public network.
The public foul drainage was overwhelmed with surface water, but
operated as intended.

7.8.4 Areas affected.
Chichester, Parklands.

Parklands Road and Cedar Drive were affected by surface water flooding
of property and gardens. Residents are concerned that the culverts and
watercourses in this area are privately owned and therefore the
responsibility of ‘riparian landowners’.

Sherborne Road, Neville Road, Oliver Whitby Road, Langton Road and St
Wilfrids Road were all affected by surface water flooding. Properties and
gardens were flooded and Sherborne Road and Neville Road were flooded
to a depth of approximately 300mm in parts. Much of this area suffered
from surface water flowing along the road, from north to south, and
settling at the low spots in Sherborne Road and Neville Road. A lot of
water was seen to be flowing off Centurian Way on to Newlands Lane.
However, this flowed directly into the SWS surface water system in the
area and did not cause problems at this location.

Chichester, Fishbourne Road East and Apuldram Lane North.
Fishbourne Road East and Apuldram Lane North are all part of the same
complex system servicing the west of Chichester and are known to flood
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in extreme events. 4 properties in this area are known to have flooded in
1994, 2001, 2010 and now 2012.

The culvert under the A27 is of adequate size but maintenance is required
to clear silt and possible obstructions. This work is being taken forward by
the Highways Agency. The existing culvert in Fishbourne Road East, that
takes the existing watercourse from the north, has been surveyed and is
clear of any obstructions.

With a storm return period for this event well in excess of the normal
design capacity for the surface water culvert in Fishbourne Road East, this
currently appears to be a case of hydraulic overload.

WSCC have put together a package of ‘quick win” improvement works that
have been discussed with residents and will be implemented shortly.
WSCC will also be commissioning a consultant to carry out a study of the
catchment area to see what long term improvements could be made in
this area.

Fishbourne, Salthill Road.

Two properties reported flooding, both stating that the water flowed off
the road and into the property.

Salthill Road is currently the subject of a jetting and CCTV survey being
carried out by the developer of new properties in Clay Lane. The results of
this survey should be available shortly.

Fishbourne, Main Road.

Property and carriageway flooding was experienced in the area of
Blackboy Lane and Old Park Lane. The affected properties are constructed
lower than the adjacent road and it is believed that a ‘ford” once crossed
the road in this location. Much of the existing agricultural land is this area
drains from the north into an existing culvert under the A259.

WSCC are currently working with Fishbourne Parish Council to see what
improvements can be made to the existing drainage in this area. Part of
this work also includes the inspection of the three culverts under the A259
in this area.

7.8.5 Recommendations and future actions

e WSCC / CDC to work with the residents of Parklands Road and
Cedar Drive to assess the condition of the privately owned culverts
and watercourses in this area.

e WSCC to carry out further investigation in the Sherborne Road,
Neville Road, Oliver Whitby Road, Langton Road and St Wilfrids
Road area to try and understand the surface water drainage
system, both SWS and WSCC highways, in this area.

e Highways Agency to clear silt and possible obstructions from

existing culverts under the A27 and the A259, Fishbourne Road
West.
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e WSCC to carry out the proposed ‘quick win’ improvement works in
Fishbourne Road East.

e WSCC to commission a consultant to carry out a study of the
catchment area around Fishbourne Road East to see what long term
improvements could be made in this area.

e WSCC to continue work with Fishbourne Parish Council to see what

improvements, if any, can be made to the existing drainage in the
area of Blackboy Lane and Old Park Lane.

Figure 19 - Fishbourne Road East. Photo:WSCC
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7.9 ‘Cluster’ 9 - Manhood Peninsula (Earnley to Birdham)

WSCC have not yet investigated this area in any detail as many of the
affected areas within the Manhood Peninsula are subject to an
independent review currently being carried out by '‘Black and Veatch’.

The area is low-lying and relatively flat. There are few watercourses
capable of dealing with excessive amounts of rainfall and ponding of
surface water is a frequent occurrence. There is significant flood risk from
the sea although this will largely been addressed by the EA’s Medmerry
Scheme.

EA Medmerry Investigation

The EA have commissioned Black & Veatch, an independent consultant, to
investigate if the Medmerry coastal realignment scheme contributed in
any way to the flooding on the Manhood Peninsula. The communities in
this area have expressed concerns that the scheme had an adverse effect
on the drainage of the numerous rifes on the Peninsula, thereby making
the flooding worse. The independent review will set out to investigate this
and publish the findings in a transparent and open manner separately
from this report.

The terms of reference for this investigation have been agreed with the
affected communities, who have representatives on the project board. A
report on the findings of the investigation is expected to be published in
early 2013.

Earnley, Bookers Lane

During the June 2012 floods, 22 properties flooded in Bookers Lane,
Earnley. Prior to the floods, the Environment Agency had plans to build a
diversion channel south of Earnley as part of the Medmerry realignment
works. The local community contacted the Environment Agency to
investigate the viability of extending the diversion channel to benefit the
properties at risk of flooding in Bookers Lane and further upstream. The
EA together with West Sussex County Council, Chichester District Council
and the residents, have jointly raised sufficient funds to deliver these
works and in doing so, reduce the flood risk in this area.
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7.10 ‘Cluster’ 10 - Central Worthing

7.10.1 Existing flood risk.

Properties affected by the June event are not shown to be at risk from
river and/or sea flooding on the Environment Agency’s Flood Maps
(Figure 22). However, existing lower laying areas within the area are
shown to be at risk from surface water flooding on the Areas
Susceptible to Surface Water Flooding maps (Figure 23).

7.10.2 Summary of the drainage system.

Within the affected area Southern Water Services (SWS) own and
maintain the sewer network. The area is served by foul, surface water and
combined SWS sewers. Much of the existing highway drainage within the
residential roads is connected into the SWS surface water sewer.

7.10.3 Performance of the Public Drainage System.

The public foul drainage including pumping stations operated as intended
in Worthing with no indications of issues with these assets. SWS main
treatment facilities were manned during this period. It is believed that in
the Worthing catchment the flooding problem could have been
exacerbated due to periodic operational failure at the Worthing Treatment
Works, the impact of this was minimized as a SWS team was on site
throughout the storm event to unblock pumps when required to ensure
that the system was operating to maximum effect.

7.10.4 Areas affected.
Central Worthing

Flooding seen within the central Worthing area i.e. over and along the
route of the piped / culverted Teville stream is not new. The majority of
the properties, gardens, roads and parkland in this area have been
flooded previously. All of the flooding incidents east of the Hospital /
Homefield Park contained sewage. This area forms part of the ‘Worthing
Surface Water Management Plan’ study which is currently in progress.

The sewerage system in the east of Worthing is a combination of Foul
Sewers, Combined Sewers and Surface Water Sewers. The Foul and
Combined Sewers generally run towards the East Worthing waste water
treatment works (WWTW), whilst the Teville Stream discharges into open
water course at Chesswood Allotments where it immediately enters a
culvert that runs to Brooklands Lake. The lake at Brooklands acts as a
balancing facility, it is possible to increase the storage capacity by
removing the weir boards at the outlet. On Monday 11" June high tide
was around 5.00am at which point water was recorded 34 metre above the
top of the weir boards. As tide levels dropped it was possible to remove
the top board and by 3.00pm water levels in the Lake were around 1.2m
lower than recorded at 5.00am

Following the event a meeting was held with Worthing Hospital

representatives to discuss various flood related issues, in and around the
hospital during this meeting:-
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e Worthing Borough Council (WBC) was advised that it was as a result of
surface water running across the car park area and over the level
threshold.

e WBC was also advised that raised ground water levels forced water
through cracks in the basement slabs and walls.

e It is also understood that the hospital have a series of vertical pipe
drain extenders which are normally bolted over the drains in the
basement to prevent surcharging and that this did not occur this time.

Homefield Park was filled with sewage contaminated water. Flooding was
noted further east along the route of the Teville stream, flooding was
reported in Ladydell Road, Mansfield Road and Halsbury Road and Davison
School and Grounds. Anecdotal reports from residents who estimated the
times that flooding affected their area would appear to indicate that
flooding elsewhere appears to have occurred after the initial call to the
hospital.

One point of interest, a property in Ladydell Road suffered garden flooding
during the night of the 10" June. By 9.00am on the 11" this water was all
gone, at around 5.00pm that evening the properties foul water manhole
cover in the garden blew off and her garden was flooded with sewage.
What mechanism was at work there? We are aware that around this time
flood waters in Homefield Park were allowed to flow into the sewer
system.

At the time WBC were informed that there were problems at East
Worthing waste water treatment works, with ragging causing pump
problems.

SWS have confirmed that in the Worthing catchment the flooding problem
could have been exacerbated due to periodic operational failure at the
waste water treatment works although it is understood from SWS that a
team was on site throughout the storm event to unblock pumps when
required to ensure that the system was operating to maximum effect.

The Environment Agency in partnership with Worthing Borough Council
recently completed a study looking at flood risk on the Teville Stream and
the outputs of this went into Worthing Borough Council’s Surface Water
Management Plan (SWMP). The outputs from these studies show a close
correlation with the actual areas flooded during June 10", 11" and 12",

7.10.5 Recommendations and future actions
e Once complete, any recommendations within the Worthing Surface
Water Management Plan that reduce the risk of property flooding

within the area should be further developed by the relevant
authorities and included in their future works programme.

48



e SWS to consider the installation of new screens to more effectively
remove solids and non-biodegradable material at East Worthing
waste water treatment works and help protect the downstream
process equipment.
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7.11 ‘Cluster’ 11 - West Worthing

7.11.1 Existing flood risk.

Properties affected by the June event are only shown to be at risk from
sea flooding on the Environment Agency’s Flood Maps (Figure 22).
However, existing lower laying areas within the area are shown to be at
risk from surface water flooding on the Areas Susceptible to Surface
Water Flooding maps (Figure 23).

7.11.2 Summary of the drainage system.

Within the affected area Southern Water Services (SWS) own and
maintain the sewer network. The area is served by both foul and surface
water SWS sewers. All of the dedicated SWS surface water sewers appear
to outfall directly to the sea via outfalls on the beach.

Much of the existing highway drainage within the residential roads is
connected into the SWS surface water sewer.

7.11.3 Performance of the Public Drainage System.

The public foul and surface drainage operated as intended in West
Worthing, the area is one of the lowest points within the system. It is
believed that some of the flooding in this area could have been
exacerbated due to periodic operational failure at the Worthing Treatment
Works, the impact of this was minimized as a SWS team was on site
throughout the storm event to unblock pumps when required to ensure
that the system was operating to maximum effect.

7.11.4 Areas affected.

The majority of the properties, gardens, roads and parkland have been
flooded during previous extreme rainfall. Several of the flooding incidents
reported contamination by sewage.

The surface water drainage to the west of Worthing either flows west to
discharge into the Ferring Rife or south to be discharged through outfalls
directly to the sea.

The area around the Southern end of King George V Avenue and Marine
Gardens are amongst the lowest points in the town, generally well below
promenade level.

In June heavy rain coincided with high tide. This effectively reduced the
outflow through the sea outfalls to a minimum and once the sewers
surcharge the flood water spread laterally quickly. Flood waters quickly
entered the foul drainage / combined drainage network surcharg