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EXECUTIVE SUMMARY
Study Objectives

This Level 1 Strategic Flood Risk Assessment (SFRA) for the Bromsgrove District and
Redditch Borough Councils (the Councils) has been undertaken to provide a robust
assessment of the extent and nature of the risk of flooding and its implications for land
use planning. In addition, the SFRA sets the criteria for the submission of planning
applications in the future and for guiding subsequent development control decisions.
The key objectives of the study are to:

¢ Provide a reference and policy document to inform preparation of the Local
Development Frameworks (LDF) and Core Strategies for the Borough and
District;

e Ensure that the Councils meets their obligations under the Department of
Communities and Local Government’s (DCLG’s) Planning Policy Statement 25
“Development and Flood Risk”; and

e Provide a reference and policy document to advise and inform private and
commercial developers of their obligations under PPS25.

If, once the Sequential Test has been applied, insufficient sites are identified and there
is a need to build in Flood Zone 3, an increased scope Level 2 SFRA as per paragraph
E6 of PPS25 may be required to facilitate possible application of the Exception Test and
to address significant flood risk issues within the Borough and District, prior to the
submission of emerging LDF documents. This more detailed SFRA would consider the
detailed nature of the flood hazard by building upon the findings of this Level 1 SFRA
and by fully taking account of the presence of flood management measures through
further detailed hydraulic analysis.

Outputs

The principal output from the study is a set of maps, which categorises the Borough and
District into Flood Zones according to PPS25. It depicts the presence of flood defences
where they exist. These maps have been produced adopting a robust assessment to
give the Councils sufficient information so as to have an overall view of flood risk areas
for strategic planning purposes.

The maps and this accompanying report and guidance provide a sound framework
enabling consistent and sustainable decisions to be made when making future planning
decisions. Methods of assessment and limitations of the SFRA outputs, including further
recommendations to address them, are also presented. The Level 1 SFRA evaluates
the present-day (year 2008) situation and the situation after 80 years time (year 2088)
with increased flood extents to allow for projected climate change.

Figures 1 and 2 present the study area and show the main watercourses within the
Borough and District. The SFRA has considered all sources of flooding within the
Borough and District, as explained in this report and related figures.
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Data Sources
Appendix E documents the data that was made available for the study.
Co-operation
The SFRA was carried out for the Councils with the co-operation and support of the

Councils, Environment Agency, Severn Trent Water, Highways Agency and British
Waterways.
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Sites identified by the Councils and reserved to meet future
housing and employment needs.

A ground depression acting as a flow control or water
treatment structure that normally is dry and has a proper
outfall, but which is designed to detain storm water
temporarily.

Any land or site that has been previously developed.

The area contributing flow or runoffto a particular point on a
watercourse.

A strategic planning tool through which the Environment
Agency seeks to work with other key decision-makers within a
river catchment to identify and agree policies for sustainable
flood risk management.

Long-term variations in global temperature
and weather patterns both natural and as a result of human
activity, primarily greenhouse gas emissions.

Covered channel or pipe that forms a watercourse below
ground level.

The carrying out of building, engineering, mining or other
operations in, on, over or under land or the making of any
material change in the use of any buildings or other land.

Watercourse designated as a Main River

Government Agency charged with the protection of the
environment

The final process of the PPS25 Sequential Test (TIERS 3 &
4). It is required when a development application is made for
a site within Flood Zones 2 & 3 and no other site of lower
flood risk is available.

Flood defence infrastructure, such as flood walls and
embankments, intended to protect an area against flooding, to
a specified standard of protection.

A flooding incident characterised by its level or flow
hydrograph.

The estimated probability of a flood of given magnitude
occurring or being exceeded in any specified time period.
See also annual flood probability.
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An expression of the combination of the flood probability and
the magnitude of the potential consequences of the flood
event.

A study to assess the risk of a site or area flooding, and to
assess the impact that any changes or development in the
site or area will have on flood risk.

The temporary storage of excess runoff or river flow in ponds,
basins, reservoirs or on the floodplain during a flood event.

Flood Zones are defined in Table D.1 of Planning Policy
Statement (PPS) 25: Development and Flood Risk. They
indicate land at risk by referring to the probability of flooding
from river and see, ignoring the presence of defences. The
fluvial Flood Zones are usually derived using a two-
dimensional hydraulic model called JFLOW, into which a
national coarse Digital Terrain Model is fed. However, in
some instances, more detailed modelling can be undertaken,
using refined information.

Area of land that borders a watercourse, an estuary or the
sea, over which water flows in time of flood, or would flow but
for the presence of flood defences where they exist.

The distance from the water level to the top of the channel's
sides.

Land where water has to flow or be stored in times of flood. It
includes the land which would flood with an annual probability
of 1in 20 (5%) or greater in any year or is designed to flood in
an extreme (0.1%) flood, or at another probability to be
agreed between the LPA and the Environment Agency,
including water conveyance routes.

Previously undeveloped land

Water in the ground, usually referring to water in the saturated
zone below the water table.

Flooding caused by groundwater escaping from the ground
when the water table rises to or above ground level.

A local authority with responsibility for the maintenance and
drainage of highways maintainable at public expense.

Hydrograph A graph that shows the variation with time of the level or
discharge in a watercourse.

Leet Mill stream
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Documents that set out the spatial strategy for local planning
authorities which comprise development plan documents.

Framework which forms part of the statutory development
plan and supplementary planning documents which expand
policies in a development plan document or provide additional
detail.

Body responsible for planning and controlling development,
through the planning system.

A watercourse designated on a statutory map of Main rivers,
maintained by Department for Environment, Food and Rural
Affairs (DEFRA).

A generic term used in this guide to refer to an element of
development design which may be used to manage flood risk
to the development, or to avoid an increase in flood risk
elsewhere.

A watercourse which is not a private drain and is not
designated a Main river.

Flooding caused by surface water runoff when rainfall
intensity exceeds the infiltration capacity of the ground, or
when the soil is so saturated that it cannot accept any more
water.

Permanently wet depression designed to retain storm water
above the permanent pool and permit settlement of
suspended solids and biological removal of pollutants.

A term sometimes used to express flood probability. It refers
to the estimated average time gap between floods of a given
magnitude, but as such floods are likely to occur very
irregularly, an expression of the annual flood probability is to
be preferred.

Water flow over the ground surface to the drainage system.
This occurs if the ground is impermeable or saturated, or if
rainfall is particularly intense.

A risk-based approach to flood risk assessment in
accordance with Planning Policy Statement 25, applied
through the use of flood risk zoning, where the type of
development that is acceptable in a given zone is dependent
on the assessed flood risk of that zone and flood vulnerability
of the proposed development.
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The estimated probability of a design event occurring, or
being exceeded, in any year. Thus it is the estimated
probability of an event occurring which is more severe than
those against which an area is protected by flood defences.

A study to examine flood risk issues on a sub-regional scale,
typically for a river catchment or local authority area during
the preparation of a development plan.

Defined areas showing he risk of contamination to selected
groundwater sources used for public drinking water supply,
from any activities that might cause pollution in the area.

A sequence of management practices and control structures,

systems (SUDS) often referred to as SUDS, designed to drain surface water in
a more sustainable manner. Typically, these techniques are
used to attenuate rates of runoff from development sites.

Watercourse Any natural or artificial channel that conveys surface water.

Water Cycle Strategy  Provides a plan and programme of Water Services
Infrastructure implementation. It is determined through an
assessment of the environment and infrastructure capacity
for: water supply; sewage disposal; flood risk management;
and surface water drainage.
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ABBREVIATIONS

ADR Area of Development Restraint

CAMS Catchment Abstraction Management Strategy

CEH Centre for Ecology and Hydrology

CFMP Catchment Flood Management Plan

CIRIA Construction Industry Research and Information Association
DCLG Department of Communities and Local Governments
DEFRA Department for Environment, Food and Rural Affairs

EA Environment Agency

FAS Flood Alleviation Scheme

FRA Flood Risk Assessment

FZ Flood Zone

GIS Geographical Information System

JFLOW A type of 2-Dimensional Hydraulic Model

LDD Local Development Documents

LDF Local Development Framework

LiDAR Light Detection And Ranging

LPA Local Planning Authority

MSfW Making Space for Water

NFCDD National Flood and Coastal Defence Database

Ofwat Office of Water Services

oS Ordnance Survey

OSR Oilseed Rape

PPS25 Planning Policy Statement 25 — Development and Flood Risk
R&D Research and Development

RFRA Regional Flood Risk Assessment
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RSS Regional Spatial Strategy

SFRA Strategic Flood Risk Assessment

STW Severn Trent Water

SUDS Sustainable Drainage Systems

WCS Water Cycle Strategy
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BACKGROUND
General Overview

In February 2008 Royal Haskoning was appointed by Bromsgrove District Council and
Redditch Borough Council (hereafter “the Councils”) to produce a Level 1 Strategic
Flood Risk Assessment (SFRA) and Water Cycle Strategy (WCS). This report relates to
the production of the Level 1 SFRA.

Although the SFRA has been carried out jointly between two neighbouring Local
Authority areas and this report covers both, the information has been separated, as far
as is practical, into the Borough of Redditch and the District of Bromsgrove to allow ease
of reference for the individual Councils.

Scope

The scope for this SFRA is in accordance with PPS25 guidelines (Communities and
Local Government, 2006, Planning Policy Statement 25: Development and Flood Risk),
Development and Flood Risk a Practice Guide Companion to PPS25, 2008, and Royal
Haskoning’s proposal dated 11" January 2008.

The Councils are in the process of preparing their Local Development Frameworks
(LDFs), as required by the Planning and Compulsory Purchase Act 2004, and in
particular, their Core Strategies. The growth targets for the two local authorities
currently stand as follows:

e An additional 2,100 new homes in Bromsgrove District, plus up to an another
3,300 ‘overflow’ from Redditch Borough, by 2026.

e An additional 3,300 new homes in Redditch Borough by 2026.

e Development of 21ha of employment land in Bromsgrove District, plus an
additional 24ha ‘overflow’ from Redditch by 2026.

e Development of 27ha of employment land in Redditch Borough by 2026.

The two towns within the area, Bromsgrove and Redditch, are the focal points for growth
in the region, although some of the larger villages within Bromsgrove District have also
been sited for expansion. Flood risk is a key consideration in the allocation of land for
development, especially with the current concerns over climate change. Therefore, to
enable the developments to be sited in appropriate locations to minimise damage to
property and threat to life, the Council needs to be given adequate information on flood
risk to make informed decisions.

The key aims of the Level 1 SFRA are to broadly assess all sources of flooding and the
other key flood risk considerations expected by PPS25 across the entire Councils’
areas.

Royal Haskoning produced this Level 1 report in close consultation with the Council and
the Environment Agency (EA). Input to the SFRA was also provided by Severn Trent
Water, British Waterways and the Highways Agency.

Level 1 SFRA -1- 9T1791/R00003/303671/Birm
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Study Area

Bromsgrove District and Redditch Borough form the northeastern corner of the County
of Worcestershire, south of the West Midlands conurbation. With the Birmingham
Plateau and Clent and Lickey Hills located in the north of the area, the headwaters of
watercourses lie in the District and Borough. As such, flooding is dominated by rapid
response flash flooding from the Main Rivers and ordinary watercourses. Figure 1
shows the Bromsgrove District and Redditch Borough boundaries and includes key
features such as main towns, villages, watercourses, roads and railways. Figure 2
presents the locations of the development sites provided by the Councils, which are
labelled with the identification numbers used throughout this report. These sites are
discussed in greater detail in Section 4.1. The District and Borough are bounded by
seven planning authority areas:

Dudley District;
Birmingham District;
Solihull District;
Stratford-on-Avon District;
Wychavon District;

Wyre Forest District; and
South Staffordshire District.

The remainder of this section discusses the District and Borough individually, in greater
detail.

BROMSGROVE DISTRICT

The District of Bromsgrove lies to the north of the Borough of Redditch with an area of
nearly 217kmz2. In 2001, the population of the District totalled 87,837 (2001 census) with
27,633 living in Bromsgrove, the only town. With the exception of a small segment of
the Birmingham suburb of Rubery spreading into the north, the rest of the District is rural
containing a few larger villages and numerous smaller settlements and hamlets. The
larger villages include West Hagley, Romsley, Catshill, Marlbrook, Barnt Green,
Alvechurch, Hollywood and Wythall. The largest concentration of settlements in the
District is to the north and northeast of Bromsgrove town, located roughly along the M5
and M42 motorway corridors.

The District contains the headwaters of three Main Rivers:

e The River Salwarpe/ Sugar Brook/ Spadesbourne Brook/ Battlefield Brook,
which initiates as Main River just downstream of the M5 (as Battlefield Brook),
flows to the southeast through Bromsgrove (as Spadesbourne Brook) before
turning to the southwest (Sugar Brook) and flowing out of the District past Stoke
Prior and towards Droitwich (River Salwarpe);

¢ The Gallows Brook, which is located in the northwestern corner of the District
and flows due west from the Stourbridge Road, bisecting the village of West
Hagley; and

e The River Arrow, which initiates as Main River to the east of Alvechurch and
flows south, parallel to the A441 towards Redditch.

Level 1 SFRA -2- 9T1791/R00003/303671/Birm
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All three Rivers can be traced as Ordinary Watercourses back to their sources, located
within the Clent and Lickey Hills in the northeastern area of the District. The rest of
Bromsgrove District is drained by numerous ordinary watercourses, all of which have
their sources located within the District boundaries, most notably to the north, on the
Birmingham Plateau. This is an area of relatively high ground — ranging from 150m to
300m above sea level — which underlies the city of Birmingham and marks the main
north-south watershed between the basins of the Rivers Severn and Trent. It is marked
by a fairly steep incline which is indicated within Bromsgrove District by the Tardebigge
lock flight on the Worcester and Birmingham canal and the Lickey Incline on the
Bromsgrove to Birmingham railway.

The District also contains sections of two canals: the Worcester and Birmingham Canal
which bisects the District from the northeast to the southwest; and the Stratford-on-Avon
Canal of which approximately 700m cuts across the very northeastern corner of the
District. Although there are no reports of flooding from the section of Stratford-upon-
Avon canal, overtopping of the Worcester and Birmingham Canal has been blamed for
flooding in the Stoke Prior area of Bromsgrove, most notably in 2007.

In addition, there are numerous pools and reservoirs within the District. The two largest
are the Upper and Lower Bittel Reservoirs, which were built as canal feeders, as was
the smaller Tardebigge Reservoir located further south.

Due to its headwater location, lack of Main Rivers and small watercourses, Bromsgrove
District has not suffered from the severe fluvial flooding experienced further downstream
in Worcestershire during June and July 2007. However, due to the number of
watercourses present, there have been numerous occurrences of smaller-scale flooding,
most notably flash flooding from rapid catchment response. In many cases this has
resulted in an overwhelming of the road, rail and canal networks and their associated
drains and outflows. Along many of the ordinary watercourses flooding is attributable to
a lack of maintenance resulting in blockages and reduced flow capacity. Bromsgrove
town has suffered primarily from flooding of the Spadesbourne and Battlefield Brooks,
the latter of which has also resulted in flooding of the village of Catshill, north of
Bromsgrove town.

There are multiple occurrences of sewer flooding within the District with reports located
in Bromsgrove town and nearly all of the larger villages.

REDDITCH BOROUGH

The Borough of Redditch is much smaller than Bromsgrove District, covering just
54.25km2. However, it's population is not proportionally lower. In 2001 it's population
was 78,807 (2001 census) with 73,506 living in Redditch town. The town covers the
northern half of the Borough, leaving the southern half primarily rural, with only a few
minor settlements, the largest of which is Astwood Bank. The two halves are split by a
ridge of higher ground extending from the Birmingham plateau, along the route of the
A448, although a portion of Redditch town is located to the south of this ridge.

The northern half of the Borough is bisected from north to south by the River Arrow,
classified as Main River. Numerous ordinary watercourses drain through the town from
the east and the west and feed into the River Arrow. Most of these smaller
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watercourses have their headwaters located on the southern extent of the Birmingham
Plateau, in the area to the south of Bromsgrove District.

The southern, more rural, half of Redditch Borough is drained by two Main Rivers, which
flow from north to south. The western branch is referred to as Swans, or Elcocks,
Brook. The eastern branch is referred to as The Wharrage at its upstream end before
becoming the Wixon Brook south of Windmill Drive. Downstream of their confluence,
the watercourse is referred to as Swans Brook and, to the south of ‘The Dingle’, located
to the west of Feckenham village, as Bow Brook. This Brook continues flowing south
until Beanhall Mill Farm on the Borough boundary at which point it turns west and flows
parallel to the edge of the Borough as far as Priest Bridge where it crosses over the
boundary. These Main Rivers are also fed by numerous ordinary watercourses, which
primarily flow from the north and east.

Although there are numerous balancing ponds located within the Borough, there are no
major reservoirs or canals. The only notable water body is the Arrow Valley Lake which
is situated within and above the floodplain of the River Arrow, just north of the
confluence of the Blacksoils Brook.

As Redditch is located at the base of the incline up to the Birmingham plateau and is on
relatively flat land, it suffers from rapid flash flooding as its numerous brooks and
ordinary watercourses deliver storm water from the higher ground to the River Arrow.
As the gradient suddenly reduces, the watercourses rapidly exceed their capacity and
have a tendency to ‘pool’, flooding the surrounding area. This is most notable on the
Batchley Brook, which flows into the northwestern corner of Redditch town.

Similarly to Bromsgrove District, multiple accounts of sewer flooding have been reported
within the Borough, although limited to Redditch town, Astwood Bank and the village of
Feckenham.
Data Used
The data used in the study derives from several sources, most notably the Environment

Agency and the Council Drainage Engineers. A data register is provided in Appendix
E.

The key types of data obtained include:

e OS background mapping;
e Topographic survey — LiDAR;
¢ National Flood Zones and historic flooding records from all sources of flooding;
¢ Flood defences, structures and flood alleviation measures;
¢ Flood risk studies and modelling reports;
e Catchment Flood Management Plan (CFMP);
¢ Flood warning and Flood watch areas;
e Groundwater Source Protection Zones and Vulnerability Maps; and
e Local plan and LDF documents and development proposals.
Level 1 SFRA -4- 9T1791/R00003/303671/Birm
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Limitations and Assumptions

The conclusions of this SFRA are based on information currently available. The areas of
the proposed potential development sites are indicative only. The final sites will be
subject to the outcome of ongoing studies commissioned by the Councils that will
provide the evidence base for the emerging Local Development Framework.

The Level 1 SFRA maps for the entire Bromsgrove District and Redditch Borough are
based on the Environment Agency’s latest released Flood Zone information, (September
2007).
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CATCHMENT DESCRIPTION AND CAUSES OF FLOODING
Catchment Description
General

Figure 1 illustrates the river system within Bromsgrove District and Redditch Borough,
which largely falls within the following four Main River catchments:

River Salwarpe
Gallows Brook
River Arrow
Bow Brook

BROMSGROVE DISTRICT

River Salwarpe Catchment

River Salwarpe

The River Salwarpe flows in a southeasterly direction from just upstream of Sugarbrook
Lane to the District Boundary south of Bromsgrove town, beyond which it flows through
Droitwich and on to its confluence with the River Severn. The watercourse retains the
status of Main River upstream of Sugarbrook Lane as far as the M5 motorway, however
its name changes repeatedly along this stretch, encompassing the titles ‘the Sugar
Brook’, ‘the Spadesbourne Brook’ and ‘the Battlefield Brook’. All these ‘Main River
sections were initially classified from Ordinary Watercourses into Critical Ordinary
Watercourses (C.O.Ws) before becoming enmained. These individual sections of the
Main River will be referred to individually below.

The source of the River Salwarpe is located in the Clent and Lickey hills, to the north of
the District, at an elevation of approximately 250m AOD. It flows as Main River for
roughly 30km before its confluence with the River Severn upstream of Worcester at
approximately 30m AOD. Downstream of Bromsgrove town the River Salwarpe carries
flows of 12.6m3%s in a 1 in 100 year return period event (CEH dataset). At this point, as
the topography flattens out and the catchment dramatically increases in size as multiple
tributaries feed in, including the Spadesbourne Brook and the Sugar Brook, the River
Salwarpe is prone to flooding along most of its length. Most of this results from
exceedance of the channel capacity, most notably due to lack of maintenance, although
runoff from the roads and railways is thought to be a prime factor and overtopping of the
canal has contributed in the past (outlined by the Bromsgrove Council Drainage
Engineer and Historical Flooding Survey, Section 3.1)

No formal Flood Alleviation Scheme (FAS) exists along the River Salwarpe although
there is one section of privately maintained raised defence beside Fish House Lane.

Sugar Brook

The Sugar Brook rises to the north of Bromsgrove town, just south of Alcester Road
(B4096) and flows in a southerly direction through Bromsgrove town, parallel to the A38.
It joins the Spadesbourne Brook just north of Charford Road and from this point
becomes Main River as it flows under the A38 and then south towards the junction of
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Buntsford Hill Road, Fish House Lane and Sugarbrook Lane. Beyond this point the
watercourse is renamed as the River Salwarpe. In its Main River reach, the Sugar
Brook carries a flow of approximately 8m%/sin a 1 in 100 year return period event (CEH
dataset).

There are no reports of major flooding from this Brook, although repeated flooding has
occurred between Morrisons and the Indoor Bowls Centre beside the A38. In addition
both the A38 and Sherwood Road were closed in July 2007 due to flooding. This may
be due to out of bank flow from the Brook, due to blocking of highway drains or
exceedance of sewer capacity. Further upstream, along Stonehouse Road and
Wellington Road, one of the Brook’s tributary streams divides properties and suffers
from a lack of maintenance and capacity, thus flooding gardens.

There are two short sections of raised defence, one maintained privately, located beside
Aston Road and the other by the Environment Agency, parallel to Sugarbrook Road. In
addition, an Environment Agency maintained weir is located slightly downstream of the
latter, upstream, defence. The channel is maintained by the Environment Agency where
it is enmained.

Spadesbourne Brook

This Brook rises in the Lickey Hills and flows in a southwesterly direction through
Bromsgrove town to its confluence with Battlefield Brook, just south of Sanders Park.
From this point it becomes Main River and flows in a more southeasterly direction until
its confluence with Sugar Brook. Where it is Main River the Spadesbourne Brook
carries a flow of 6.8m?/s ina 1 in 100 year return period event (CEH dataset).

Although it has a low profile through Bromsgrove town, the Spadesbourne Brook has
produced fairly severe flooding in the past, as shown by the plaque on the wall of the
MFG Solicitors building on the High Street. However there are no reports of a repetition
of such flooding indicating that the channel generally copes, although the A448 was
closed near West Road Junction in July 2007, which may be attributed to the
overtopping of the Brook channel. The Brook is restricted at a number of locations
through Bromsgrove, most notably a culvert underneath The Strand, which has a
tendency to become blocked, and two hidden weirs located near Market Street which, if
obstructed, will cause flooding at the southern end of the High Street. Further
downstream, Ford Road, Watt Close and Brook Road are situated in a low-lying area of
ground which has flooded repeatedly in the past. Along Charford Road the brook has a
deep profile and thus acts as a storage area and protects the Sugarbrook area.
Retaining this area, and the area surrounding Watt Close as balancing areas would
assist in easing the flooding both locally and downstream.

There are no formal flood defences situated on this watercourse although it is
maintained by the Environment Agency where it is considered Main River. According to
the Council Drainage Engineer, the Spadesbourne Brook suffers more from blockages
than out of bank flow.
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Battlefield Brook

Battlefield Brook also rises in the Lickey Hills, to the northwest of Spadesbourne Brook.
It then flows as two tributaries which converge in the village of Catshill. The Brook then
flows in a southerly direction, roughly parallel to the Spadesbourne Brook and crosses
under the M42 motorway. It then flows slightly west, under the M5, to which it runs
parallel until crossing back under the motorway south of Red Cross, at which point it
becomes enmained and enters Bromsgrove town next to Whitford Farm. It then flows
through Sanders Park before converging with the Spadesbourne Brook. At the point at
which the watercourse becomes enmained, just downstream of the M42, it carries a flow
of 3.2m¥%sin a 1 in 100 year return period event (CEH dataset).

Flooding has occurred down much of its length, although most notably on its easterly
upstream fork in Catshill and Marlbrook. This was especially notable in 1998-1999 when
the catchment experienced a series of heavy storms, a situation which was repeated in
July 2007. The Bromsgrove Council Drainage Engineer attributes much of this to runoff
problems associated with development of the catchment and has noted that it is the
Catshill area which warrants urgent attention to control localised flooding. However,
further downstream, where the Brook enters Sanders Park under Whitford Road, it
suffers from low flow. As a result there is an Environment Agency bore hole and pump
by the Whitford Road bridge to assist the flow if necessary.

There are no flood defences located along this Brook, although it is maintained by the
Environment Agency through Sanders Park.

Hen Brook

Hen Brook is located at the south of the District with its source in the hills to the east of
the village of Woodgate. It flows in a westerly direction roughly parallel with the River
Salwarpe to their confluence at the village of Henbrook, outside the District boundary, to
the southwest. Close to the District Boundary, this Brook carries a flow of 5.9m%s in a 1
in 100 year return period event (CEH dataset).

Flooding on this Brook has most notably been associated with overtopping of the
Worcester and Birmingham Canal in July 2007, resulting in localised flooding in Stoke
Prior. Flooding resulting from the interaction of the canal can be serious, although, as
stated by the Council Drainage Engineer, potentially impracticable to remedy. In 2000,
water, presumably from the overtopping of the Brook collected under the railway bridge,
resulting in waist-height flooding. Balanced outfalls into the Hen Brook and Worcester
and Birmingham Canal from the highway drains serving the trading estates off Hanbury
Road have also resulted in flooding in the area, most notably south of the canal,
although the paddles have now been raised on one of the locks.

Frequent flooding from this Brook has occurred around Stoke Prior/Stoke Wharf, from a
combination of badly maintained watercourses and flooding from the Canal, mentioned
above. As a result the Environment Agency has stated that if any more allocations are
expected in this area then these flooding problems need to be investigated further in a
more detailed Level 2 SFRA.

Although small flood prevention methods have been utilised in recent planning
applications, the valley outlet is obstructed by a fairly large sized (approximately 2m),
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although inadequate, culvert underneath the Salt Pans located downstream of Stoke
Wharf.

Gallows Brook Catchment
Gallows Brook

Gallows Brook is located in the northwestern corner of the District, with its source
located in the Clent Hills. It flows almost due West and becomes Main River
downstream of the Stourbridge Road, the A491. It then bisects the village of West
Hagley and outflows into the River Stour. It has two main, unnamed, tributaries, both of
which join Gallows Brook within West Hagley, one from the north and one from the
south. Just upstream of the District boundary Gallows Brook carries a flow of just over
2m¥/sin a 1in 100 year return period event (CEH dataset).

There are relatively few reports of flooding within West Hagley which are attributable to
this Brook or its tributaries. The most notable occurrences have been due to restrictions
in the channel width, where it passes beneath road bridges or enters culverts, or
capacity problems due to lack of maintenance. The culvert underneath Hagley Village
at the junction of Weston Road with Kidderminster Road is a known location of where
this problem has occurred in the recent past and has resulted in the flooding of gardens.
Restrictive culverts have also caused flooding problems on the tributaries from Gallows
Brook, most notably those serving the area around Clent village. The naturally quick run
off from the high ground flows through deep valleys, known locally as ‘bratches’ which
results in flooding problems, especially where the culverts suffer from a lack of capacity.

As with many of the other watercourses within Bromsgrove District, the Gallows Brook
receives a quick run off from upstream land, in this case, Cobhams Estate, but also
suffers from highway drainage and storm infiltration into the foul sewers.

The channel has no formal defences, but is maintained by the Environment Agency
where it is classified as Main River. The Council Drainage Engineer has also noted that
a hydrobrake has been installed at a low point of private development on a tributary
channel just upstream of Willow Close. A number of balancing ponds are also present
along the southerly tributary of Gallows Brook, most notably upstream of Clent.

River Arrow Catchment
River Arrow

Bromsgrove District contains the upstream 4.7km stretch of the enmained River Arrow,
above which the river flows for approximately 6km as an ordinary watercourse from its
source in the Lickey Hills. It flows in a roughly southeastern direction, feeding the
Cofton Hackett and Lower Bittell reservoirs in its upper reaches before passing under
the Worcester and Birmingham canal. It then flows along the eastern edge of the village
of Alvechurch before leaving the District and entering the Borough of Redditch. Slightly
upstream of the District boundary with Redditch Borough, the River Arrow carries a 1 in
100 year return period event flow of 15.3m?3/s (CEH dataset).

There are no reports of major flooding on the River within Bromsgrove District.
However, minor local flooding has occurred in many locations due to culvert restrictions
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and, on the minor tributary streams, very local flooding from storm runoff (both as a
result of steep topography, urban runoff and conflict with both the canal and railway)
combined with a lack of channel capacity. Flooding has also occurred in Alvechuch due
to the combination of high level river flows with mill leets and in the Parish Fields, which
is a natural holding area above a weir.

With the exception of an Environment Agency maintained unflapped outfall at Grange
Farm Road Bridge, there are no flood defence structures or sections of maintained
channel along the reach of the Arrow within Bromsgrove District.

The River Arrow has numerous many smaller tributaries which flow through the District
of Bromsgrove. The most notable of these are the Dagnell Brook and the Batchley
Brook. The headwaters of the Church Hill and the Blacksoils Brooks are located in the
southeastern corner of the District.

Dagnell Brook

The source of the Dagnell Brook is located to the southwest of Weatheroak Hill, north of
the M42 and east of Alvechurch. It is classified as ordinary watercourse for its entire
length and flows almost due south, joining the River Arrow just inside the Redditch
Borough boundary.

There are no formal flood defence structures or reports of fluvial flooding along this
Brook. However there are plans to construct a nature reserve alongside the Brook
which may help to alleviate the flooding further downstream, most notably where the
Brook passes beneath Dagnell End Lane. Land drainage due to heavy clay and surface
water discharge are the main concerns in this catchment.

Batchley Brook

The source of the Batchley Brook is located south of Barnt Green and east of Linthurst
village. It flows in a southeasterly direction, crossing the Worcester and Birmingham
canal and through the grounds of the Hewell Grange HM Young Offender Institution and
‘The Lake’. It has many headwater tributaries which drain a fairly large area of the
Birmingham Plateau in the central area of Bromsgrove District. It eventually flows in an
easterly direction across the District boundary and into Redditch.

There are no reports of flooding or formal defences along this section of the Batchley
Brook, although it is thought that ‘The Lake’, located within the HM Prison grounds, acts
as a flood attenuation measure.

There has been a significant series of developments of the various Prison complexes
over the last two decades, and the measures and effects of dealing with any additional
run-off is not definitively known. This could have the effect of reducing the efficiency of
any previous flow attenuation and cause an adverse impact on flow regimes
downstream, primarily within the Redditch area.
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Bow Brook Catchment

Bow Brook: Spring Brook and Swans Brook

The Bow Brook is located within the Borough of Redditch and will be discussed below.
However, the sources of two of its tributaries — Spring Brook and Swans Brook — are
located within Bromsgrove District. Their sources are located on the edge of the
Birmingham Plateau in the Holyoakes and Bank’'s Green areas. These two tributaries
flow in a southeasterly direction, and merge just upstream of the District boundary. Both
tributaries flow through very rural areas and there are no formal defences or reports of
flooding along their length, although land drainage does cause minor surface water
flooding problems.

Other Watercourses

In addition to the watercourses falling into the four Main River catchments mentioned
above, there are numerous other Ordinary Watercourses located within the District of
Bromsgrove.

These include the River Cole and its tributaries which drain the northeastern corner of
the District, including the villages of Hollywood and Wythall. There are no formal
defences on these watercourses, although there are reports of minor flooding along the
River Cole and its minor tributaries. This has occurred within the developed areas of
Hollywood, and some of the more rural areas of the catchment, due to restrictions in
flow from culverts. The area is also underlain with Etruria Marl (a type of clay) which
results in rapid runoff from the surrounding landscape and thus exceedence of channel
capacity. In addition the River Cole is known to flood at the ford on Houndsfield Lane,
where it has been reported to be 6ft deep on occasions.

Three tributary systems of ordinary watercourses drain the western side of the District
between West Hagley and Bromsgrove. The most northerly system includes the Fenn
Brook which drains from the Clent Hills through the village of Belbroughton into Hoo
Brook. This system has numerous mill ponds, culverts and weirs in its upper reaches,
which, to a certain degree, protect Belbroughton from flooding. However, many of these
are suffering from a lack of maintenance and capacity problems, resulting in minor local
flooding which has affected properties in the village of Belbroughton. The potential
severity of this problem was evidenced in September 2008 when it was reported that a
series of mill ponds had breached, resulting in a three foot “tidal wave” of water
travelling approximately four miles downstream. This caused serious flooding of the
areas around North Lane and The Queens public house car park. Bromsgrove
Council’s Drainage Engineer highlighted the need to survey all the ponds within the
catchment. The central system drains into the Hockley Brook, with its source located
just north of Pepper Wood. This system flows through the village of Dordale. Although
there are no reported flooding problems, the channel needs to be kept clear of
blockages to allow rapid runoff to be conveyed. The most southerly system does not
include any named watercourses. |t initiates in the hills to the southwest of Bournheath
village and drains to the southwest through the village of Dodford. There are no formal
defences along this watercourse, although flooding has been reported due to culvert
problems, or, as identified within Bournheath, as a consequence of the confluence of
two catchments interacting with highway drains and sewers.
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The final two tributary groups drain the very north of the catchment. The largest group
drains the northerly slopes of the Clent Hills and includes the source of the River Stour,
which subsequently outflows through Halesowen. There are no reported instances of
fluvial flooding along these watercourses, although this may be due to the lack of
reporting due to the rural nature of the area. The smaller group include the Callow
Brook which has its source located in the Waseley Hills Country Park and drains east
through the area of Rubery located within Bromsgrove District. There are numerous
reports of flooding within Rubery, which are primarily associated with rapid runoff from
the upstream hillsides creating culvert capacity problems and interactions with the sewer
network. There are no formal defences on either of these systems.

Canals

In addition to the natural watercourses mentioned above, two canals cross the District
namely the Worcester and Birmingham Canal and the Stratford-on-Avon Canal.

Worcester and Birmingham Canal

This canal bisects the District from the northeast, south of West Heath, to the southwest,
south of Bromsgrove and Stoke Prior. This 18km stretch of canal contains the
Tardebigge lock flight (the longest flight in the UK, consisting of 30 narrow locks) and
three tunnels — the Wasthill Tunnel, Shortwood Tunnel and Tardibigge Tunnel. In
addition, the District contains three canal feeder water stores — the Upper Bittell, Lower
Bittell and Tardebigge Reservoirs. In addition to acting as navigational features, the lock
structures also serve to regulate water levels. This is achieved through a series of fixed
and manually operated sluices and weirs, which aim to maintain a freeboard of 300mm.

The lower section of this canal, in the Stoke Prior area of Bromsgrove, has been
reported to overtop following heavy rainfall and resulted in the repeated flooding of
Fishhouse Lane, most recently 2007. The canal, along with the Hen Brook has a
tendency to overspill at Hanbury Road, by the Navigation Public House, resulting in the
flooding of properties and factory units. It is also reported that excess water at the top of
the Tardebigge lock flight following storms in the late 1970s resulting in overtopping of
the canal which fed water down the Batchley Brook and flooded parts of Redditch,
although this has not been confirmed by British Waterways. Although the paddles have
been raised on one of the locks, the Council Drainage Engineer claims that more
improvement work is required on the pound upstream of Hanbury Road. However, some
of the flooding from this canal as been attributed to vandalism of the lock gates.

Stratford-upon-Avon Canal

A very short, 700m, stretch of this canal cuts through the northeastern corner of the
District. There are no locks or reports of flooding from this channel, within the District.
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REDDITCH BOROUGH

River Arrow Catchment
River Arrow

The River Arrow flows from the northwest to the southeast through the centre of
Redditch town. It is a fast moving river in terms of channel position and, as a result,
there are numerous old channel sections located on either side of the active channel
through Redditch town. Multiple ordinary watercourses feed into this River from both the
east and west along its course through Redditch. In the centre of Redditch town the
River Arrow carries a 1 in 100 year return period event flow of 31.5m3/s (CEH dataset).

There are very few reports of destructive flooding from the River Arrow within Redditch,
with latest reported occurrences in 1900 and 1960, both of which precede any flood
defences and channel maintenance. This is most likely attributable to its wide,
undeveloped floodplain, most notable to the east of the river, and the location of
Redditch in the upstream end of the catchment.

One Environment Agency maintained raised flood defence structure is located to the
north of Park Way and protects Papermill Farm, situated just south of the confluence
between the Dagnell Brook and the River Arrow. In addition there are two flood defence
outfall culverts associated with this defence which are also maintained by the
Environment Agency. Although it is not listed as formally maintained, the Environment
Agency does check the channel for blockages and carries out basic maintenance. The
Council Drainage Engineer has also stated that the channel to the East of Holloway
Drive and Old Forge Drive has been artificially improved, although this has not been
confirmed by the Environment Agency.

Reference to current OS data and the 1955 edition clearly shows that the River Arrow’s
course has been substantially re-aligned and mostly formalised as a result of the
construction of Holloway Drive and Old Forge Drive. This is between SP05386802 (rear
of Dolphin Road, Abbeydale) and SP06826516 (its confluence with the Ipsley Brook at
Washford). Visible remnants of its original course have been retained as swales and
these extant examples can be found near New Meadow Road (Lakeside), Ravensmere
Road (Greenlands) and Nash Road (Park Farm North). As a result of these
realignments, in conjunction with the Environment Agency, the standard of protection
from the River Arrow was raised throughout its entire reach within Redditch to 1 in 100
year levels. An associated project with the Dagnell Brook at the site of the former Paper
Mill Farm was the last phase of this improvement strategy, which was completed in
1994/5.

Dagnell Brook

Only a very short section of this Ordinary Watercourse is located within the Borough of
Redditch before it joins the River Arrow. A few Council maintained culverts are located
on the downstream end of this Brook but there are no formal defences. There are a
series of weirs along the various former mill ponds, as well as at the historic confluence
with the River Arrow at Five Tunnels (SP05246887). These assist in managing peak
water levels and as part of the joint strategy referred to above, an additional 750mm
overflow pipe was constructured, direct to the River Arrow (SP05396847 to
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SP05366852). One instance of property flooding has been reported on Brooklands
Lane as a result of overtopping of this Brook.

Batchley Brook

The Batchley Brook is an Ordinary Watercourse which enters the northwestern corner of
the Borough, crossing under Brockhill Drive. It then flows southeast, through a number
of balancing ponds, constructed circa 1949, before crossing under Batchley Road and
flowing northeast beside Windsor Road and through Riverside before joining the River
Arrow. At its downstream end this Brook carries a 1 in 100 year return period event flow
of 8.1m?%s (CEH dataset).

The headwaters of this Brook are located on the Birmingham plateau and it carries flows
rapidly down the steep plateau sides. Once it reaches Redditch Borough the
topography flattens, which subsequently slows the flow down. In storm conditions this,
combined with runoff from the urban area of Redditch, results in the overtopping of the
Brook banks and thus the pooling of flood waters within the urban area. Multiple
occurrences of flooding have been reported around the Batchley area of Redditch.

The exceptional events of 2007 and, more recently 2008, have served to demonstrate
that this watercourse is extremely vulnerable to rapid run-off from saturated, rural areas,
which previous policies and strategies had not taken into account.

There are currently no formal flood defences on this Brook, although following flooding
in 2007, the newly constructed balancing ponds, which serve the Brockhill residential
development, were modified with vortex flow controls to their outlets. These rapidly
rotating flows are initiated by self-activating flow control devices which reduce future
flooding by controlling the rate at which water is allowed to leave the balancing pond and
enter Batchley Brook. However, flooding has not been alleviated in the subway
underneath Brockhill Road, which is too low (only 85mm above the bed level of the
stream). These balancing ponds also act to attenuate the surface sewer water flow.
There are no reports of flooding on this Brook east of the railway.

Red Ditch

The Red Ditch rises in Brockhill Wood, just outside the Borough boundary in
Bromsgrove District and one tributary flows southeast under the B4184 to Salters Lane.
It is then culverted underneath Salters Lane before crossing back under the B4184 and
emerging in the Enfield area of Redditch. Finally it joins the other main tributary, and
passes by a newly constructed off-line balancing pond as well as passing through an
existing on-line one, situated within an established industrial area before joining
Bordesley Brook. The former tributary has caused flooding problems in the past.

There are many culverts along this brook and problems have occurred due to lack of
capacity. During the 2007 storm event this Brook was noted to be flowing in opposite
directions simultaneously. This storm also resulted in the flooding of the Red Ditch
along Windsor Road in the Enfield area of the town. The Environment Agency is aware
that some sections of the Red Ditch have been infilled and they are currently working
with Redditch Borough Council to identify a solution.
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In addition, an old 1920s Highways Agency overflow pipe is in existence between the
Red Ditch and the Batchley Brook which has caused flooding in the past. This is now
being replaced with a larger version which will help reduce the flood risk.

Bordesley Brook

The Bordesly Brook flows south beside the railway line, although most of its upstream
extent has been infilled. It receives flow from the Red Ditch and outfalls into the
Batchley Brook beside the B4184, downstream of the Enfield Industrial Estate.

Church Hill Brook

The Church Hill Brook drains the northeastern area of Redditch town. It rises within the
District of Bromsgrove north of the village of Holt End. It then flows almost due south
through the Moons Moat area of the town and under the Coventry Highway before
joining the Blacksoils Brook beside Winyates Way. This brook overtopped on numerous
occasions in 2007, along most of its length, flooding multiple properties.

Blacksoils Brook

The Blacksoils Brook rises south of Green Hills Farm in Bromsgrove District and then
flows east to the north of the Ipsley Alders Marsh and along the northern perimeter of
the Winyates area of Redditch town before joining the River Arrow slightly downstream
of the Arrow Valley Lake. There are no formal defences along this brook, although there
are numerous Council maintained culverts, of which the majority are classified as critical
and checked on a regular basis for blockages. At its downstream extent this brook
carries a 1 in 100 year return period event flow of 8.5m?%s (CEH dataset). Numerous
occurrences of flooding have been reported along this Brook, although not directly
attributed to the overtopping of the Brook. The Council Drainage Engineer has also
stated that this Brook has recently been improved and no longer poses such a risk of
flooding. These works briefly comprised the removal of in-channel obstructions and
reconstruction and improvement of the outlets into the Arrow Valley Lake as well as
restoring flows to the adjacent former open channel.

Ipsley Brook

The Ipsley Brook drains the southeastern quadrant of Redditch. It rises in the Ipsley
Alders Marsh in Winyates Green and flows southwest through the suburbs of Winyates,
Matchborough and Washford before joining the River Arrow just upstream of the
Borough boundary. This brook only carries a 1 in 100 year event flow of 2.8m?3/s (CEH
dataset), but was identified as the source of many occurrences of flooding in 2007. The
culvert underneath the A4189 is the source of much of the flooding as it is too small and
has a tendency to become blocked.

Downstream of this location there are some enforcement issues and also due to the
normally low or non-existent baseflows, there is a tendency for fly-tipping. Robust
maintenance regimes are in place to reflect this situation. It also has many, unnamed
channels and tributaries which feed into it throughout its course downstream of Ipsley
Alders Marsh.

Level 1 SFRA -16- 9T1791/R00003/303671/Birm
Final Report January 2009



opo
=k A=

ooo
ROYAL HASHONING

Park Brook

This Brook is a minor tributary of the River Arrow and drains the Lakeside area of
Redditch town. There are no formal defences along its length, although there are many
culverts present. No reports of flooding have been obtained from this watercourse.

Wharrington Brook

The Wharrington Brook rises on the east side of the ridge which divides the two halves
of Redditch Borough and flows northeast through the Oakenshaw and Greenlands area
of the town before joining the River Arrow slightly south of Park Brook. There are no
formal defences along this brook, although there is one critical culvert located upstream
of Wishaw Close. Two houses were flooded externally beside this Brook in 2007.

Broadground Ditch

This watercourse probably originally rose in Oakenshaw or Southcrest Woods.
However, little evidence of it remains and the first visible section is between the A4189
and Harport Road, Greenlands, where it is fed by local surface water sewers. The
second section, which is no longer in direct connection with the upstream reach is extant
north of Nash Road and Old Forge Drive, the location of its former confluence with the
Wharrington Brook. There are no reports of flooding attributable to this brook and no
formal flood defences.

Bow Brook Catchment
Bow Brook

The Bow Brook is enmained for all of its length through Redditch District. However, the
Main River channel is only referred to as Bow Brook downstream of ‘The Dingle’ west of
the village of Feckenham. Upstream of this point the River is referred to as Swans
Brook as far as the Bunker's Hole at Old Yarr, which marks the confluence of two
separate Main River channels. Upstream of here, the western channel is referred to as
Swans Brook or Elcocks Brook and the eastern channel is referred to as The Wharrage,
upstream of Windmill Drive, and the Wixon Brook, downstream of Windmill Drive. The
source of The Wharrage is the initiation of the Main River and is in the Recreation
Ground north of Swinburne Road. The Swans Brook is an Ordinary Watercourse at its
upstream end and becomes enmained at Elcocks Brook, downstream of Sillins Lane.

The Bow Brook itself flows due south from The Dingle until Beanhall Mill Farm on the
Borough boundary, at which points it meanders and flows westwards to Priest Bridge
where it leaves the Borough. At Priest Bridge, the Bow Brook has a 1 in 100 year return
period event flow of 24.8m3/s (CEH dataset).

This Brook flooded in 2007 and caused some property damage along Droitwich Road in
Feckenham.

There are no formal defences on any of the watercourses within this catchment.
However to the west of Feckenham village, where the Swans Brook becomes renamed
as Bow Brook, is an area referred to as ‘the Whirly Hole’, which is a historical flooding
area dating back to Medieval times. The Swans Brook and the Bow Brook are artificial
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channels along a distance of 1.4km (between OS grid coordinates SP016026 1950 and
SP00493 61054). Two weirs are present on the upstream and downstream extents of
the Whirley Hole — one at location SP00528 61773 and one at SP00483 61390. The
Plack Brook, a tributary of the Bow Brook, discharges through an outlet culvert
downstream of the upstream weir. The height of the upstream weir results in elevated
water levels in the vicinity of Swansbrook Lane in times of spate. The downstream weir
poses potential flood risks to adjacent properties, including those immediately
downstream of the Whirly Hole, although these properties were not flooded in the July
2007 event.

Swans Brook

Inside the Borough of Redditch Swans Brook flows in a southeasterly direction as far as
its confluence with Wixon Brook after which it turns southwest, flowing alongside
Swansbrook Lane for most of its course.

In 2007 high flows in this Brook resulted in the flooding of property in Elcocks Brook. On
20" July 2007, flooding of Swansbrook Lane further downstream, partially due to the
effect of the Whirly Hole weir, outlined above, resulted in the marooning of the village
and the need to accommodate 30 to 35 people overnight. The living accommodation of
8 properties was flooded during this event.

The Wharrage / Wixon Brook

The Wharrage flows due south from Swinburne Road, where it becomes enmained, until
it reaches Windmill Drive. At this point it turns to flow southwest as the Wixon Brook. A
number of balancing ponds and culverts are present along The Wharrage, with the
majority of culverts being marked as critical. Another balancing area is present at the
end of Dunlop Road, on the Wixon Brook. Sewer flooding in 2007 badly affected ten
businesses. However, during this event The Wharrage which, despite high flows, was
found to be within the banks both upstream and downstream of the location concerned.
There are no formal flood defences along either of these watercourses.

Plack Brook

The Plack Brook rises just north of the village of Astwood Bank and flows in a
southwesterly direction towards the village of Feckenham. It then flows through the
northern end of the village before outfalling into the Whirly Hole. Flooding has occurred
along this Brook due to its shallow gradient (typically 1/300 on average), the collapse of
a culvert and a lack of channel capacity and has resulted in the marooning of properties
in the past. One solution suggested by the Council Drainage Engineer is to cut a new
channel, slightly north of the original, slightly upstream of Feckenham.

Works subsequently carried out by Worcestershire County Council have proved partially
effective in reducing flooding in the Poplars Lane, Astwood Lane vicinity. However,
minor obstructions (natural and man-made) and the lack of general maintenance west of
Swansbrook Lane remain the primary causes of flooding associated with the Plack
Brook, as observed during the recent September 2008 event.
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Alders Brook

The Alders Brook rises in Morton Stanley Park and flows west to join the Swans Brook.
A few culverts exist on the upper reaches of the watercourse, but none of these are
deemed to be critical. There are also no reports of major flooding along this
watercourse. A balancing area is located in the village of Callow Hill on one of the
headwater tributaries but there are no formal defences along the watercourse.

Thickwithey Brook

The Thickwithey Brook is a short watercourse rising just west of Blaze Lane and
outflows into the Swans Brook, slightly north of Fox Covert. There are no defences or
records of flooding along the Brook and it does not flow through any settlements.
However, there is a second, unnamed, ordinary watercourse flowing parallel and slightly
to the north of Thickwithey Brook. This watercourse initiates slightly north of Love Lyne
and caused flooding of Lanehouse Farm in 2007.

Doe Bank Brook

The Doe Bank Brook initiates in Astwood Bank and flows southwest to its confluence
with Brandon Brook just east of Andys Barn Farm. There are a number of culverts
present along this watercourse but none are considered critical. A couple of instances
of flooding have been noted in Astwood Bank due to surface water runoff, but these may
have been assisted by lack of channel capacity in the developed area. Astwood Lane
and the substation just north of Meadow Farm have been identified by the Council
Drainage Engineer as being at risk of flooding and Mutton Hall, on Astwood Lane, as
being at risk of becoming marooned.

Brandon Brook

The Brandon Brook rises just south of Astwood Bank, close to Newlands Farm. It flows
in a southwesterly direction, joining the Brandon Brook slightly upstream of Beanhall Mill
Farm. The Brook flows through a culvert under Alcester Road, slightly upstream of
Shurnock Hall, an area which suffered flooding in 2007.

Causes of Flooding

The possible causes of flooding within Bromsgrove District and Redditch Borough
include:

Overflow of watercourses and existing flood defences including water retention
facilities such as flood storage reservoirs/washlands and storm water balancing
ponds;

Breaching of flood defences (including flood storage areas);

Mechanical, structural or operational failure (including due to blockages) of hydraulic
structures, pumps efc;

Localised surface water flooding (including sewer flooding, highway drainage
flooding and overland flooding);
Manmade waterways such as reservoirs and canals;
Functional Floodplains or Washlands; and
Groundwater flooding.
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These will be discussed in more detail in Section 3.1, but the brief review of the main
catchments above has highlighted the most common causes as being i, iii and iv.

Geology

Geology is an important factor which requires consideration when investigating the
cause or prevention of flooding. If the ground is impermeable then overland flow is a
more significant consideration for flooding, whereas if it is permeable then infiltration
may be sufficient to reduce the surface runoff. Geology is therefore also an important
consideration when implementing SUDS measures as it dictates the methods required
to attenuate flow. SUDS methods are discussed in greater detail in Section 4.8.4 and
Appendix D. Interactive soils maps are available to view on the National Soils
Research Institute website: www.landis.org.uk/soilscapes/, which provides information
regarding the soil type, drainage, fertility, texture, landcover and habitats.

BROMSGROVE DISTRICT

Bromsgrove District is underlain by seven key soil types:

Freely draining, slightly acid loamy soils;

Slightly acid loamy and clayey soils with impeded drainage;

Freely draining, slightly acid sandy soils;

Slowly permeable, seasonally wet, slightly acid but base-rich loamy and clayey

soils;

¢ Loamy soils with naturally high groundwater (depicting the course of the
Battlefield Brook);

e Slowly permeable seasonally wet acid loamy and clayey soils; and

e Shallow very acid peaty soils over rock.

A large swathe of the District, stretching from West Hagley and Clent to the northwest,
underneath Catshill and Bromsgrove town to the southeast and underneath Cofton
Hackett and stretching up to the east of Rubery to the north is an area of freely draining
slightly acid loamy soils. Within and beside this are large patches of freely draining,
slightly acidic sandy soils, underlaying Burcot and Linthurst. These areas depict the
general location of the Triassic Sandstone Aquifer. Elsewhere, most notably the north,
southwest and eastern areas of the District, Bromsgrove is underlain by loamy and
clayey soils which suffer from impeded drainage.

REDDITCH BOROUGH

Redditch Borough is underlain by five key soil types:

¢ Slowly permeable, seasonally wet, slightly acid but base-rich loamy and clayey
soils;

Slightly acid loamy and clayey soils with impeded drainage;

Loamy and clayey floodplain soils with naturally high groundwater;

Loamy soils with naturally high groundwater; and

Freely draining slightly acid loamy soils (only falls slightly within the District)
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The geology is dominated by loamy and clayey soils which suffer from impeded
drainage, although the north of Redditch town has slightly more permeable soils than
the rest of the Borough. The areas surrounding the Dagnell Brook and the Batchley
Brook and the upstream section of the River Arrow are characterised by loamy soils with
naturally high groundwater, as are the floodplain soils underlying the rest of the River
Arrow and the areas surrounding the Bow Brook and the Brandon Brook, south and east
of Feckenham. Drainage in these areas is therefore also naturally poor.
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DATA COLLECTION AND REVIEW
Historic Flooding
General

Historical flood information from all sources of flooding has been collected from the
Environment Agency, the Councils, Severn Trent Water, the Highways Agency and
British Waterways in addition to anecdotal and media reports.

Due to their location in the headwaters of catchments, with relatively few Environment
Agency Main Rivers, the areas of Bromsgrove District and Redditch Borough is not
prone to major river flooding which is characteristic of low-land areas and affected much
of Worcestershire in the Summer of 2007. However, as shown in Figure 1, both the
Borough and District are dissected by an extensive network of ordinary watercourses
which drain the Birmingham Plateau. These watercourses have a rapid response to
rainfall during storm events and are prone to overtopping their banks, although in many
cases this is attributable to blockages in the channel or problematic culverts. In addition,
due to the rapid runoff experienced in the area, a number of events are attributable to
surface or highway runoff or the flooding of the sewer network.

Figure 3 indicates the locations that are known to have been affected from all forms of
flooding within the Borough and District. The towns of Bromsgrove and Redditch are
shown in greater detail in Figures 4 and 5, respectively. These three figures also
include the outlines of the Environment Agency Flood Zones 2 and 3. Tables B1 to B4
in Appendix B summarise the different historic flood events including an indication of
the cause of flooding (if known). For ease of reference, each event has a unique
identification number (“ID”) enabling cross reference with Figures 3, 4 and 5.
Occurrences of sewer flooding are shown by triangles. However, in many cases flooding
is the consequence of many sources, all of which have impacts on each other, meaning
a single cause is difficult to identify. To enable viewing of the development sites on a
larger scale, a GIS containing all the layers included in the Figures will be provided on a
CD with the final version of this report. This will allow the viewer to select the layers
they wish to see and zoom in to the area of interest.

Whereas a single incident of Main River flooding has the potential to cause disruption to
a large number of properties, the characteristic ‘flash flooding’ of the Borough and
District has the potential to result in large numbers of individual local floods, such as
occurred during the 2007 summer storms. The management of surface water run-off in
the entire Borough is therefore an important issue for all developments, which in turn
highlights the need for Sustainable Drainage Systems (SUDS) to maximise the use of
source control measures.

Flooding from Watercourses

Records of flooding from watercourses have been obtained from the Environment
Agency, the Council Drainage Engineers, press cuttings and anecdotal evidence.
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BROMSGROVE DISTRICT

As outlined in Section 2.1, there are relatively few Main Rivers in Bromsgrove District,
but a high density of ordinary watercourses. As a result the District does not tend to
experience extensive fluvial flooding, as illustrated by the narrow Flood Zones, shown in
Figures 3 and 5.

As the District includes the sources and headwaters of the watercourses they are, for
much of the year, small in size with fairly low flows. However, due to the topography,
geology and the effect of development, the catchments have a rapid rainfall-runoff
response and thus during rain storms the water levels within the watercourses increase
rapidly. This increase in flow causes many of the watercourses to overtop during severe
storms and cause rapid localised flooding. In addition to the increase in flow, the
localised flooding within the District is exacerbated by the lack of maintenance, infilling
of the watercourses due to development and culvert collapse along the ordinary
watercourse channels resulting in blockages and thus a decreased channel capacity.

As illustrated in Appendix B and Figures 3 and 4, the majority of flooding from
watercourses within Bromsgrove town has occurred along the Spadesbourne Brook, the
Sugar Brook and the River Salwarpe, with four main clusters located around Market
Street and The Strand, Brook Road/Ford Road, between the Bowls Centre and the
Supermarket, close to the A38 and the junction of Fish House Lane and Sugar Brook
Lane. All events have been fairly local in scale and affected mainly roads and a few
properties. In many of these locations such flooding has occurred repeatedly over living
memory.

REDDITCH BOROUGH

Although the enmained River Arrow bisects the town of Redditch, it is located sufficiently
high in the catchment to avoid extensive fluvial flooding, as indicated by the relatively
narrow extent of its Flood Zones. Only two occurrences of flooding, originating from the
River Arrow, have been identified within this study and only one of these, which
occurred in 1900, was reported to have caused extensive flooding along the
watercourse.

The main sources of fluvial flooding within Redditch Borough, and most notably
Redditch town, have originated from the ordinary watercourses draining through the
developed areas to the River Arrow. Many of these originate in the rural areas of the
Birmingham Plateau and therefore flow down fairly steep topography before entering the
flatter urban areas where the watercourses become restricted by development. These
watercourses receive rapid rainfall-runoff due to the topography, geology and the effect
of development. Due to the restrictions in their capacity and the size and condition of
culverts, which restrict flow, many of these watercourses struggle to carry the volume of
water received and therefore overtop their banks. As illustrated in Appendix B and
Figures 3 and 5, the Ipsley Brook, Churchill Brook and Batchley Brooks are most
vulnerable to exceeding their flow capacity to an extent to which properties have been
affected. In particular the western, upstream section of the Batchley Brook suffers from
the rapid decrease in gradient as the Brook enters the urban area of Redditch. The
combination of the flow already within the Brook with the urban runoff has caused this
Brook to rapidly exceed its capacity on a number of occasions, although the recent
construction of a number of balancing ponds has reduced the scale of the flooding.
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In the southern, more rural, part of Redditch Borough, there is a much lower density of
flooding occurrences. Drainage in this area is dominated by Main Rivers, consisting of
the Swans Brook, The Wharrage, the Wixon Brook and the Bow Brook. Fairly isolated
flooding events were experienced along these watercourses during the 2007 floods,
most notably along The Wharrage, where ten business units were flooded, and the Bow
Brook, which affected a number of houses in the village of Feckenham. Only a couple
of fluvial flooding events have been recorded along the ordinary watercourses within this
area of Redditch Borough, including the Brandon Brook and the unnamed watercourses
located to the northeast of the Thickwithey Brook.

Sewer Flooding

Records of sewer flooding have been obtained from Severn Trent Water and the Council
Drainage Engineers.

There are a number of properties on Severn Trent Water's “At Risk Flooding Register”,
referred to as ‘Floods2’, which Severn Trent Water uses to capture reported incidents of
sewer flooding within their area. Those properties affected by sewer flooding are
reported to the Office of Water Services (Ofwat) as part of Director General
Performance Measure 5 (known as DG5).

DG5 is the performance measure that Ofwat judges water companies by for sewer
flooding. It covers two measures:

e The number of properties at risk of internal flooding from sewers due to hydraulic
overloading within the last ten years; and

e Properties which are internally flooded. Sewer flooding can be caused by
temporary problems, such as blockages or sewer collapses, or because of
hydraulic overloading.

The locations of previously flooded properties are covered by the Data Protection Act.
For this reason Severn Trent Water was unable to supply a map indicating properties at
risk of sewer flooding but they agreed to supply this information in an alternative less
detailed format. This makes it possible to broadly identify the areas where sewer
flooding has occurred.

Figures 3, 4 and 5 include the locations that have been subject to some localised sewer
flooding according to the information released by Severn Trent Water. These locations
are indicated by the red, brown and green triangles. The red triangles indicate foul
sewer flooding, the brown indicate surface water flooding and the green are unspecified.

BROMSGROVE DISTRICT

Many occurrences of sewer flooding, both foul and storm, have been recorded within
Bromsgrove District, as shown on Figures 3 and 4. As would be expected the greatest
concentrations of these events are located in the developed areas, including
Bromsgrove town, Catshill and Marlbrook, Barnt Green, Rubery, Cofton Hackett,
Hollywood, Wythall and West Hagley. However, there are also some occurrences in the
rural areas, for example around Clent, Bournheath and Dodford villages and to the north
of Romsley.
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The wastewater infrastructure is outlined in more detail within the Bromsgrove District
and Redditch Borough Water Cycle Strategy’, which accompanies this SFRA report.
Over much of the District there is no storm water infrastructure in place and in some
locations there are combined, or partially combined, systems. Very few locations, such
as the Rubery and Wythall areas, have separate storm and foul sewers (a necessity due
to the underlying clay substrata). However both the combined and separate systems
suffer from the rapid rainfall-runoff response of the catchments and infiltration of storm
water into many of the foul water systems. As a result many of the sewers do not cope
during storm events, resulting in foul and/or surface water flooding. Such events
occurred during the summer of 2007 and resulted in the internal and external flooding of
properties.

REDDITCH BOROUGH

Similarly to Bromsgrove District, there have been numerous occurrences of sewer
flooding within Redditch Borough, mainly within Redditch town. As explained within the
accompanying Bromsgrove District and Redditch Borough Water Cycle Strategy report’,
the sewers within Redditch are operating at capacity and are suffering from problems of
storm water infiltration into the foul sewers, even though there is also an extensive
network of storm water sewers within the town. In July 2007 there were numerous
occurrences of sewer flooding which affected dozens of properties, both internally and
externally.

Many of the areas outside Redditch town are served by combined sewer systems, which
are also overwhelmed during heavy rainfall events. Figures 3 and 5 indicate the
general locations of these events, which are clustered within Astwood Bank and
Feckenham village.

Highway Drainage and Overland Flooding

Records of Highway and Overland Flooding have been obtained from the Highways
Agency, the Council Drainage Engineers, press cuttings and anecdotal evidence. The
Highways Agency were able to supply information for the A38, A456, M42 and M5
relating to the June/July 2007 and January 2008 rainfall events.

BROMSGROVE DISTRICT

Due to the clayey and loamy soils underlying most of the District, most notably to the
east, causing rapid rainfall-runoff, overland flow is a common form of flooding, as
detailed in Appendix B. Due to the extensive road network, including the M42 and M5
motorways, much of the surface runoff and overland flow is attributable to a general lack
of maintenance of the highway drains. As shown on Figures 3 and 4, this has resulted
in the flooding and closure of some roads and the flooding of property. As many of the
highway drains connect or infiltrate, unattenuated, into the sewer system, the rapid
response of runoff from the road network also contributes to the high levels of sewer
flooding noted across the District.

' Bromsgrove District and Redditch Borough Water Cycle Strategy, Royal Haskoning, September 2008
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REDDITCH BOROUGH

Redditch town suffers from urban runoff and underlying impermeable clayey substrata.
These two factors result in fairly high levels of overland flow, which has caused flooding
on numerous occasions, affecting both highways and properties. The rapid response of
the catchments, coupled with a lack of highway drains maintenance, also attributes to
flooding of the road system and overloading of the sewers.

Overland flooding was a particular problem in the summer of 2007 and resulted in the
flooding, both internally and externally, of many properties.

Groundwater Flooding

Information regarding groundwater flooding has been obtained from consultation with
both the Environment Agency’s groundwater team and the Council Drainage Engineers.

BROMSGROVE DISTRICT

Groundwater flooding is not a particular cause for concern within Bromsgrove District as
the underlying aquifer tends to drain when water levels within it become too high. The
Environment Agency has also stated that due to the high levels of abstraction from this
aquifer for water supply, the groundwater levels have never reached the surface. There
are no reports of groundwater flooding within the District.

REDDITCH BOROUGH

Groundwater flooding is also not a particular cause for concern within Redditch
Borough.  Although, as mentioned in Section 2.3, the substrata beneath and
surrounding the River Arrow, the Dagnell Brook and the Batchley Brook, has naturally
high groundwater levels. However, there are no reports of groundwater flooding or
issues that the Environment Agency is aware of within the Borough.

Canal Flooding

British Waterways were consulted in order to gain an understanding of the flood risk
arising from the Stratford upon Avon and Worcester and Birmingham canals, both of
which are located within Bromsgrove District. The canal system is effectively self-
regulating, with water levels controlled through a system of sluices and weirs, aiming to
maintain a freeboard of 300mm. In isolation, the canal system operates effectively, and
is able to accommodate the flows that enter it from feeder streams and its own small
catchment areas.

British Waterways has provided a guidance note regarding canal flooding for Flood Risk
Assessments. For reference, this has been attached in Appendix D of this report.
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BROMSGROVE DISTRICT

There are no reports of flooding from the short stretch of the Stratford upon Avon Canal
located within the District boundaries. However, there are multiple reports of flooding
from the Worcester and Birmingham Canal. The most numerous set of reports relate to
the overflowing of the canal at times of intense rainfall due to the mixing of its waters
with Hen Brook, resulting in the flooding of Hanbury Road and the Industrial Estate
further downstream. The occurrence of this event in July 2007 was confirmed by British
Waterways with the following statement:

“The only evidence of overtopping of the Worcester and Birmingham canal is
in Stoke Prior adjacent to the B4091. This was due to the extreme weather
conditions in 2007, which resulted in water inundation of the canal from the
adjacent Hen Brook, and extreme surface water volumes entering the canal.”

However, the Bromsgrove Drainage Engineer claims this has occurred on multiple
occasions previous to 2007. It has also been suggested that flooding of Fish House
Lane at the confluence of a minor, unnamed ordinary watercourse with the River
Salwarpe, just downstream of Sugar Brook Lane, was the result of excess water
entering the Brook from the canal upstream. This was not confirmed by British
Waterways. In addition, the canal has been identified as the source of flooding in
Redditch Borough, due to interactions with Batchley Brook, as outlined below.

REDDITCH BOROUGH

There are no canals present within the Borough, so canal flooding is not an issue.
However, the Redditch Drainage Engineer has suggested that flooding in Redditch from
the Batchley Brook in the 1970s was the result of the overtopping of the Worcester and
Birmingham Canal just north of Brockhill Lane in Bromsgrove District. This has not been
confirmed by British Waterways.

Reservoir Flooding

The operation of reservoirs is strictly managed and legislation has been in place since
the 1930s when a dam failure resulted in the loss of life. This early legislation was
updated by the Reservoirs Act 1975. Reservoir owners have ultimate responsibility for
the safety of their reservoirs. The Environment Agency has the role of enforcing the
Reservoirs Act 1975. The Reservoir Act 1975 places a demand on the reservoir owner
to appoint a Panel Engineer to supervise and inspect the operation and management of
the reservoir.

The only records of flooding within the region have been obtained from the Environment
Agency who have commented on previous flooding problems at the Marlbrook Reservoir
at Marlbrook quarry resulting from the collapse of a culvert. It should be noted that
proposals have been put forward to rectify this, but the works have still not been
implemented.

BROMSGROVE DISTRICT

There are no major reports of reservoir flooding within Bromsgrove District, although
work was recently required on a series of culverts joining the Upper Bittell reservoir to
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the River Arrow. Work has been carried out on the culverts along the trackway to Bittell
Farm Road, but additional work is required, which is the responsibility of British
Waterways.

REDDITCH BOROUGH

There are no reports of reservoir flooding within Redditch Borough.
Topographical Data

The Environment Agency has provided filtered and unfiltered LiDAR (Light Detection
And Ranging). Figure 6 shows the extent of LIDAR currently available within the
Borough.

The LiDAR spatial resolution in this area is 2m. Taken together with the generally
accepted vertical accuracy of £11cm to 25cm, this indicates that in the areas covered by
the LiDAR data would provide a good representation of ground surface for the analysis
of flood risk to the potential development sites.

BROMSGROVE DISTRICT

The LiDAR coverage is patchy over the District of Bromsgrove. However, it does still
provide full coverage of the Main watercourses and most of the ordinary watercourses,
with the exception of the Hockley Brook, the unnamed Brook located to the south of the
Hockley Brook and the Callows Brook. The headwaters of many of the Ordinary
watercourses are also excluded, including the Spadesbourne Brook, the Battlefield
Brook, the Gallows Brook, the River Stour, the Chinn Brook, the River Cole, the River
Arrow and the Fenn Brook. However, it does cover most of the urban areas of the
District, with the exception of the region of Catshill, Barnt Green, Marlbrook, Lickey End
and Blackwell. A total of eleven development sites fall completely outside the area
covered by LIDAR — PR9, PR14, PR16, PR24, PR28, PR31, PR40, E3, E4, A4 and A10.
Five are partially affected by the lack of LiDAR — A1, UZ1, PR29, Sh5 and Sh10. In
addition, the village envelopes of Fairfield, Bournheath, Burcot, Romsley, Holt End and
Beoley are located entirely outside the extent of the LIDAR and Holy Cross is partially
located outside the extent of the LIiDAR. Although useful as a reference source, this
data is not essential for the completion of the Level 1 SFRA, although the gaps in the
data may be problematic for the completion of a Level 2 SFRA or site specific Flood
Risk Assessments (FRAs).

REDDITCH BOROUGH

The LiDAR provides almost full coverage over the Borough of Redditch, only excluding
the top northeast corner — the areas of Moons Moat and Winyates. This area also
includes the headwaters of the Blacksoils Brook, the Church Hill Brook, the Ipsley Brook
and their minor tributaries. Four development sites are also affected — three sites
identified for Employment development (E15, E19 and E13) and one identified as an
Area of Development Restraint (A14). Sites E15, E19 and E13 fall completely outside
the area covered by LiDAR, whereas only half of development site A14 is affected.
Although useful as a reference source, this data is not essential for the completion of the
Level 1 SFRA, although the gaps in the data may be problematic for the completion of a
Level 2 SFRA or site specific Flood Risk Assessments (FRAS).
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Existing Studies and Hydraulic Models

Appendix C summarises the hydraulic models that have been undertaken for
watercourses within the Borough. The extents of the models are also presented in
Figure 7. Due to discrepancies in the naming of the watercourses within the Bow Brook
catchment in Redditch Borough, the names of some of the modelled watercourses have
changed. Therefore, the Bow, Elcocks and Shell Brook model, refers to the
watercourses currently named the Bow Brook, the Swans Brook, the Wixon Brook and
The Wharrage. The names ‘Elcocks Brook’ and ‘Shell Brook’ are no longer widely used
to refer to these watercourses.

Land at Flood Risk

The sources of flooding and historic flooding information are identified above. Figure 8
shows the Environment Agency’s Flood Zones and the proposed development sites
within the Redditch Borough and Bromsgrove District. Bromsgrove and Redditch towns
are shown in greater detail in Figures 9 and 10, respectively. Table 1, below, has been
taken from the PPS25 Practice Guide (pp35) and defines the annual probability of
flooding associated with each Flood Zone. The latest Flood Zone information
(September 2007), which depicts Flood Zones 2 and 3a, was provided by the
Environment Agency as GIS layers. Flood Zone 1 is the area shown as falling outside
Flood Zone 2.

Table 1 — Annual Probabilities of Flooding Associated with PPS25 Flood Zones

It should be noted that Flood Zones are only provided for Environment Agency Main
Rivers and for watercourses with a catchment area greater than 3km2. There are
therefore a great many of watercourses within the Borough and District for which Flood
Zones are not provided. These include a number of ordinary watercourses which have
experienced flooding in the past, including the Ipsley Brook, the Church Hill Brook, the
Blacksoils Brook and the Red Ditch in Redditch and the upstream sections of the Callow
Brook, the Sugar Brook and the Battlefield Brook in Bromsgrove.

All the Flood Zone extents are derived from modelling studies — either from specific
models for particular watercourses or JFLOW. As outlined in Section 3.2.1 and
Appendix C, three hydraulic models were available for the study area, covering many of
the Main Rivers within the study area. All these models include simulations of the 1%
(100 year return period) flood, but only one, the River Salwarpe model, contains a
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simulation of the 0.1% (1000 year return period) flood. Comparison between the
modelled flood outlines and the Environment Agency Flood Zones and discussion with
the Environment Agency has indicated how the Environment Agency Flood Zones were
derived along the modelled watercourses, as outlined in Table 2.

JFLOW is a broad-scale modelling programme designed to provide quick and simple
results for a wide area. JFLOW does not take into account the presence of structures
such as embankments and bridges which will affect flood levels and extents. Flood
Zones derived solely from JFLOW must therefore be treated with caution. This
information represents the best currently available, however measures should be
undertaken to improve confidence in Flood Zones at key locations.

Table 2 — Derivation of Flood Zones 2 and 3 for modelled watercourses

Model Watercourses covered Return Periods Derivation | Derivation
Modelled of FZ3 of FZ2
100yr | 1000yr
BROMSGROVE DISTRICT
River Salwarpe River Salwarpe
200m d/s of M5 north | Sugar Brook (Main River)
. L o Yes Yes Model Model
of Catshill to District | Spadesbourne Brook (Main River)
Boundary Battlefield Brook (Main and Ordinary)
REDDITCH BOROUGH
Bow, Elcocks and | Bow Brook
Shell Brook Swans Brook
Wixon Brook Yes No Model JFLOW
The Wharrage
(Main River only)
Arrow Alne River Arrow Model and
Yes No ; JFLOW
(d/s of Dagnell Brook confluence) JFLOW

Notes

1 — The River Arrow model is currently being updated and is due for release in 2009. The Environment Agency
wished to show the FZ3 extent without including the effect of defences so combined the model results with JFLOW
outlines. They have also stated that there are some small discrepancies, with a couple of areas currently not shown
in FZ3 when they should be, and in some locations, the JFLOW outlines were chosen above the Arrow model. The
FZ3 outlines for the River Arrow should therefore be treated with caution and changes taken into account when the
new model is finalised. There is also the potential for the River Arrow model to be extended upstream as far as
Alvechurch, although this has not been confirmed.

A model was also planned by the Environment Agency Flood Mapping and Data
Management team for Spadesbourne Brook in Bromsgrove District, but this has been
downgraded, due to budget costs, and will now only be a hydrology study to assist with
flood warning.

Figures 8, 9 and 10 also show the Functional Floodplain (Flood Zone 3b) where defined
as part of this SFRA. Further details on the definition of Flood Zone 3b is given in
Section 4.3.2. The land at risk of flooding shown in this figure should also be considered
in conjunction with historic flooding information given in Figures 3, 4 and 5 and Section
3.1.

The land at risk is depicted in terms of the Flood Zones and the locations known to have
experienced flooding problems in the past. This includes the floodplains of all the Main
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Rivers present within the Borough and District in addition to the floodplains of many of
the ordinary watercourses. Table D.1 and Table D.2 of PPS25 define the Environment
Agency’s Flood Zones and provide flood risk vulnerability classification, including policy

aims and Flood Risk Assessment (FRA) requirements.
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Existing Flood Management Measures
General

Figure 11 identifies the key flood risk management structures within the Redditch
Borough and Bromsgrove District, as provided in the NFCDD database and includes
raised defences, flood defence structures, maintained channel and culverts.

The Environment Agency has the responsibility for looking after the formal defences that
are owned by them. In addition to inspection and routine maintenance of their formal
defences and other structures, the Environment Agency carries out the routine
maintenance, such as bank clearance or in-channel work to remove weed growth and
silt, and non-routine maintenance (e.g. removal of blockages) of the designated Main
Rivers. Therefore, although it is not classified as ‘maintained channel’ within the
NFCDD database, the Environment Agency does maintain the channel of the River
Arrow through Redditch to keep it clear from blockages.

The maintenance and operation of all key hydraulic structures including flood defences
has a significant impact upon flood risk management and it is therefore critical to identify
the owners and standard of the defences. If a Level 2 SFRA were to be carried out, it
would then be necessary to also appraise the condition of such structures.

Tables 3 and 4 provide a brief summary of the data provided within the NFCDD
database relating to existing raised defences and flood defence structures.

BROMSGROVE DISTRICT

Table 3 — NFCDD defences located within Bromsgrove District

NFCDD Reference Watercourse | Asset Asset Location | Maintainer Design Bank
Description Standard
Raised Defences
River . Fish House .
0310312600903L03 brick wall private - left
Salwarpe Lane
0310315150101L03 Sugar Brook - - private - left
Stoke Road,
0310315150101L06 Sugar Brook | wall EA - left
Bromsgrove
Flood Defence Structures
Unflapped outfall,
. 200mm diameter. | Grange Farm
0331125060604L.02001 River Arrow L . . EA - n/a
Plastic pipe setin | road bridge
brick structure.
Between A38
. and Sugarbrook
0310315150101R04002 | Sugar Brook | Weir EA - n/a
Road.
Bromsgrove.
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NFCDD Reference Watercourse | Asset Asset Location | Maintainer Design Bank
Description Standard
Raised Defences
Earth .
. Paper Mill Farm,
0331125060601L01 River Arrow Embankment Beol EA 100 Left
eole
Defence y
Flood Defence Structures
™ Walkwood
e
0310725310201L03 culvert Road, Hunt End, | EA 100 left
Wharrage .
Redditch
The L
0310725310201L04 stone pitching EA 100 left
Wharrage
™ Walkwood
e
0310725310201R04 stone pitching Road, Hunt End, | EA 100 right
Wharrage .
Redditch
. Papermill Farm
300mm diameter
Dagnell outfall in 0.6m X ) )
0331125060601L01001 . Drains ditch EA - -
Brook 0.6m brickwork .
behind
head wall.
embankment
600mm diameter
unflapped outfall Papermill Farm
Dagnell in 5.5m x 2.2m
0331125060601L01002 . ) EA - R
Brook brickwork Drains from
headwall. (not Dagnell Brook
Main River)
The 700mm diameter Hunt End,
0310725310201L02001 . ) EA - -
Wharrage pipe Redditch
™ Walkwood
e
0310725310201B04001 chamber Road, Hunt End, | EA - -
Wharrage .
Redditch
™ Walkwood
e
0310725310201L06001 outfall Road, Hunt End, | EA - -
Wharrage .
Redditch
The 300mm diameter Hunt End,
0310725310201L02002 . . EA - -
Wharrage pipe Redditch
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Flood Warning and Emergency Response
Flood Warning

Across the whole of England, the responsibility for flood warning rests primarily with the
Environment Agency. It provides flood warnings for designated Flood Warning Areas
that are based on risk categories, which take into account factors such as the likelihood
and impact of flooding, and the resulting risk for each area. The Environment Agency
has supplied the details of present flood warning arrangements for Bromsgrove District
and Redditch Borough and it appears that none of the watercourses within this study are
covered by the warnings, with the Flood Warning area for the River Arrow terminating
just downstream of the Redditch Borough boundary. However, the Environment Agency
continuously updates its flood warning system and therefore the relevant Agency Area
staff should be contacted for the latest information. The location of Flood Warning areas
can also be obtained from the Environment Agency’s online maps, available at the
following website:

www.environment-agency.qov.uk/maps/info/fwa/

The Environment Agency also provides a Flood Watch service which gives a general
early alert to possible flooding. Figure 11 shows the areas covered by the flood watch
service.

BROMSGROVE DISTRICT

The Flood Watch service within Bromsgrove District includes most of the area lying
within the boundary of Flood Zones 2 and 3 along the following watercourses:

e River Salwarpe (entire extent through Bromsgrove District)

e Sugar Brook (where it is enmained, plus its unnamed tributary flowing parallel to

the railway line, with the upstream extent of St Godwald’s Road)

Spadesbourne Brook (upstream extent just north of Lickey End)

Battlefield Brook (upstream extent is Silvadale, Wildmoor)

Hen Brook (upstream extent is Orchard Farm)

Unnamed ordinary watercourse west of Bromsgrove (upstream extent is

Dodford)

Hockley Brook (upstream extent of Dordale Road)

e River Arrow (upstream extent is Lower Bittell Reservoir)

e Batchley Brook (very short stretch slightly upstream of Redditch Borough
boundary)

e Dagnell Brook (very short stretch slightly upstream of Redditch Borough
boundary)

For most of these watercourses, the Flood Watch outline matches Flood Zone 2.
However, the Flood Watch outlines for the River Arrow, the Dagnell Brook and the
Batchley Brook do not match the Flood Zones.
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REDDITCH BOROUGH

The Flood Watch service within Redditch District includes the following watercourses:

e River Arrow (entire extent through Borough)
e Dagnell Brook (entire extent through Borough)
e Batchley Brook (entire extent through Borough)

Warning Dissemination

Flood Warnings are disseminated by the Environment Agency via a system known as
Floodline Warnings Direct. The service is a free flood warning service that provides
warnings direct to customers 24 hours a day by telephone, mobile, fax or pager. It
replaces the older Automatic Voice Messaging System which was used to send out
flood warnings direct to the public since 1996. The message details the level of warning
issued for the area for which the warning is in force and advice on what action to take.
As flood events develop the public is encouraged to phone Floodline for updates. This
system requires residents of “at risk property” to register their telephone numbers with
the Environment Agency. Concerned parties are able to obtain current flood warning
information according to a particular river or Flood Warning Risk Area.

The Floodline dial-up service is also available for the Flood Watch Areas. The usual
Floodline number is dialled 0845 9881188 and the appropriate prompts followed. Quick
Dial numbers are also now being introduced to speed up the dissemination of data.
Every Flood Warning or Flood Watch area is given a unique six or seven digit code
which can be entered when prompted to bypass the rest of the choice menus. Callers
are then given the option to listen recorded flood warning information 24 hours a day or
speak to a trained operator for more advice. Any advice given for a Flood Watch Area
will be general.

Other current methods of warning dissemination include:

e The media — warnings are issued through the media; they are broadcast on TV
weather bulletins and on radio weather and travel reports. Flood warnings are also
displayed on ITV Teletext regional weather pages (page 154) and on the BBC
Ceefax (page 419).

e |Internet — The Environment Agency’s website www.environment-
agency.gov.uk/flood contains live warning information.

If the Flood Warning areas extend into the Borough or District, anyone who is at risk of
flooding should consider contacting the Environment Agency.

The Environment Agency issues flood warnings using a set of four easily recognisable
codes which include:

¢ Flood Watch, where flooding of low-lying land and roads is possible;

¢ Flood Warning, where flooding of homes, businesses and main roads is expected;

e Severe Flood Warning, where severe flooding is expected. Extreme danger to life
and property; and

e All Clear, where flood watches or warnings are no longer in force.
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A Flood Watch would be issued when water levels along the river are forecast to cause
out-of-bank flooding of low-lying land and roads.

A Flood Warning is issued when the Environment Agency anticipate flooding to
property. The trigger levels currently set for this are based on the levels of permanent
dwellings.

The trigger for issue of a Severe Flood Warning is dependent on a number of factors,
but is essentially used when there is thought to be extreme danger to life.

The Environment Agency generally aims to give a two-hour lead time for all of the above
levels of warning prior to any properties being flooded. However in certain cases of
severe or “flash flooding” this may not always be possible. The Environment Agency can
not provide flood warnings for surface water, road drains, sewer flooding and burst
drains. The information on these will come from the Highways Agency, Council, Severn
Trent Water and the public. Certain areas may be at additional risk due to their location
downstream of heavily urbanised areas and urban areas that have the potential for
“flash flooding”, surcharging the capacity of existing sewers and watercourses.

Emergency Response

Neither of the Councils have produced Emergency Flood Plans of their own, both being
included within the Worcestershire County Emergency Flood Plan? re-issued in
September 2005. However, this has not been updated since September 2005. No
other local Flood Action Plans have been obtained.

Land Management

Flood risk is not only influenced by the volume of rainfall and the capacity of the
watercourses, but also by the flood propagation in the floodplain and the rate and speed
of land runoff within the catchment. The awareness of the link between rural land use
and land management and flood generation has risen in recent years following the major
flood events in the UK and Europe. Although the general intensity of farming practices
has increased over the last 50 years, the impacts of these practices in terms of runoff
generation at the catchment scale have been difficult to quantify. A number of projects
have been undertaken to explore specific land use of land management effects on runoff
generation at a variety of scales, including the Defra/EA R&D Project FD2114. This
review found that although there as substantial evidence of changes in land use and
management practices affecting runoff generation at the local scale, there was very
limited evidence that these local changes were transferred to the arterial drainage
network and propagated downstream to the larger catchment scale. However, this may
mean that the nature of the effect differs between catchments and is usually difficult to
detect rather than that there is no catchment scale effect whatsoever.

In order to develop new and sustainable approaches for flood and coastal erosion risk
management in England, Defra has launched a new cross Government programme
entitled ‘Making Space for Water®. This programme sets out a strategic direction on a
number of key issues and outlines a programme of work required to resolve difficult
policy issues over the next 20 years. It consists of four key themes, one of which

2 EA ‘High Level Target 3: Emergency Exercises and Emergency Plans’ Report to DEFRA April 2005
8 MSfW homepage: http:/www.defra.gov.uk/environ/fcd/policy/strategy.htm
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considers a ‘holistic approach to managing flood and coastal erosion risk’. Under this
section of the programme, the Environment Agency has carried out two projects with the
purpose to investigate the role that rural land use and land management can play in
reducing flood risk at the farm and catchment scale: HA6, Catchment Scale Land-Use
Management; and HA7, Land Management Practices (which considers land
management at the farm scale). Two reports were released regarding these projects in
January 2008, outlining the current position of the Environment Agency with respect to
their knowledge on the subject. The ongoing research projects should provide more
direct evidence of the catchment scale effects for dissemination to the appropriate
stakeholders and policy makers.

It is therefore important to assess, and account for, the effect of land management
practices upon flood risk. Using the information gained from these publications and
discussions with the Council Drainage Engineers, Section 3.6 will discuss the impact of
land management practices upon flood risk and the sustainability of current land uses
within Bromsgrove District and Redditch Borough.
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DEVELOPMENT AND FLOOD RISK ISSUES
Potential Development Sites

This Level 1 SFRA has been prepared mindful of the current potential development
sites, both Brownfield and Greenfield, as provided by the Councils. The locations of
potential development sites are presented in Figures 2, 8, 9 and 10. For ease of
reference each development site has been given a unique identification number for

cross-reference with these figures.

Tables 5 and 6 summarise the development

shapefiles given and the unique identification numbers used within this report.

Table 5 — Proposed Development Sites within Bromsgrove District

GIS Shapefile Proposed Development Sites
Employment Zoning E1-E8
Employment Policies PR1-PR5
Residential Policies PR41 — PR43
Residential Zoning PR34 — PR40
Areas of Development Restraint (ADRs) A1 —A13
Green Belt Zoning PR6 — PR19
Unzoned Uz1
Open Space Policies PR2 — PR33
Shopping Regions Sh1 —Sh10

Table 6 — Proposed Development Sites within Redditch Borough

GIS Shapefile Proposed Development Sites
Housing H1 —H13
Employment E9 — E27
ADRs A14-A16
- Housing St5, St9
Strategic Sites ) Em.ployr.n.ent St6, St8
- Unidentified St7
- Mixed Use St1 — St4, St10

PPS25 Requirements

PPS25 is a new-style PPS reflecting the expectations of the Government’s Planning
Green Paper, Planning: delivering a fundamental change. It focuses on national policy
and provides clarity on what is required at regional and local levels to ensure that
decisions are made at the most appropriate level and in a timely fashion to deliver
sustainable planning for development and flood risk.

Section 3.47 of Development and Flood Risk a Practice Guide Companion to PPS25,
states the key outputs from a Level 1 SFRA to be as follows:

¢ Plans showing the LPA area, Main Rivers, ordinary watercourses and flood
zones, including the functional floodplain if appropriate (as defined in annex D
table D.1 of PPS25), across the local authority area as well as all previously
allocated development sites (or sites to be considered in the future);
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¢ An assessment of the implications of climate change for flood risk at allocated
development sites over an appropriate time period, if this has not been factored
into the plans above.

e Areas at risk from other sources of flooding such as surface water and
groundwater flooding (N.B. the Environment Agency Flood Map only shows
rivers and tidal flood risk);

e The location of any flood risk management measures, including standard of
infrastructure and the coverage of flood warning systems.

e Locations where additional development may significantly increase flood risk
elsewhere through the impact on existing sources of flooding, or by the
generation of increased surface water run-off;

e Guidance on the preparation of FRAs for allocated development sites; and

e Guidance on the likely applicability of different sustainable drainage systems
(SUDS) techniques for managing surface water run-off at key development sites.

(Development and Flood Risk: A Practice Guide, Communities and Local Government, June 2008)

The remainder of Section 4 highlights how these outputs have been addressed in the
production of this Level 1 SFRA.

Mapping, Flood Zones and Development Areas

Plans showing the LPA area, Main Rivers, ordinary watercourses and flood zones,
including the functional floodplain if appropriate (as defined in annex D table D.1 of
PPS25), across the local authority area as well as all previously allocated development
sites (or sites to be considered in the future)

General

Figure 1 of this report shows the Bromsgrove District and Redditch Borough
boundaries, the Main Rivers and ordinary watercourses.

The Environment Agency’s Flood Zones 2 and 3a (1000 and 100 year return periods
respectively) are presented in Figures 8, 9 and 10, along with the current potential
development sites. The derivation of these Flood Zones is explained in Section 3.3 and
Table 1.

Functional Floodplain

As defined in PPS25, the Functional Floodplain (i.e. Zone 3b) comprises land where
water has to flow or be stored in times of flood. It includes the land which would flood
with an annual probability of 1 in 20 (5%) or greater in any year or is designed to flood in
an extreme (0.1%) flood, or at another probability to be agreed between the LPA and the
Environment Agency, including planned water conveyance routes.

This zone takes into account the effect of existing flood risk management measures and
other infrastructure in accordance with the guidance given in the Practice Guide.
Functional Floodplain has been determined for all watercourses for which modelled
flood outlines or levels are currently available. Functional Floodplain is also presented
in Figures 8, 9 and 10. It should be noted that only three of the watercourses within the
Borough and District have been modelled and, for these, flood levels and outlines were
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not available at the 1 in 20 (5%) return period. However, the 1 in 25 (4%) outlines were
provided for each of these models and have therefore been used as a conservative
approximation to indicate the extent of the Functional Floodplain for the following
watercourses:

BROMSGROVE DISTRICT

e the River Salwarpe (including the enmained stretches of the Sugar Brook and
the Spadesbourne Brook and the Battlefield Brook with the upstream extent of
the modelled outlines located 200m downstream of the M5 north of Catshill);

REDDITCH BOROUGH

¢ the River Arrow (upstream extent is north of Arrow valley park, SP052507); and

e the Bow Brook, the Swans Brook, the Wixon Brook and the Wharrage (upstream
extent of Sillins Lane on the Swans Brook and Swinbourne Road on The
Wharrage).

Therefore the Functional Floodplain has been based on the results of the 25 year return
period models where available. Further details describing the current availability of
hydraulic modelling within the Borough and District is given in Appendix C of this report.
However, as described in Section 3.3, it must be noted that the River Arrow model is
currently being updated, which may alter the extents of all the Flood Zones, including
the 25 year outline. It must also be noted that the Flood Zone 3 outline for the River
Arrow was determined using a combination of the model outputs and JFLOW modelling.
As a result the Flood Zone 3 extent is, in some locations through Redditch, more
extensive than the model outline would suggest. This may also apply to the 25 year
model outlines so the extent of the Functional Floodplain should be reviewed with
caution and will require updating once the new River Arrow model is completed.

Additional hydraulic modelling is beyond the scope of the Level 1 SFRA and therefore
the Functional Floodplain has still to be identified for the many other watercourses,
which have development sites in close proximity, either as part of a future Level 2 SFRA
or a site specific FRA:

BROMSGROVE DISTRICT

e Hen Brook;

e Sugar Brook (where it is classified as ordinary watercourse);

e Spadesbourne Brook (where it is classified as ordinary watercourse);

¢ Minor tributaries of the Sugar Brook, flowing through Finstall, Aston Fields and
Tardebigge;

e Eastern branch of the Battlefield Brook through Upper and Lower Marlbrook and
Catshill;

e (Callow Brook;

e Hoo Brook;

e Gallows Brook;

e Churchill Brook (upstream section);

e Blacksoils Brook (upstream section);

e River Cole; and

e Other, minor, unnamed tributaries of the ordinary watercourses listed above
where they border or intersect proposed development sites.
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REDDITCH BOROUGH

Batchely Brook;

Red Ditch;

Churchill Brook;

Blacksoils Brook;

Ipsley Brook;

Wharrington Brook;

Bordesley Brook;

Plack Brook; and

Other, minor, unnamed tributaries of the ordinary watercourses listed above
where they border or intersect proposed development sites.

Until a Level 2 SFRA has been produced or appropriate site specific FRAs show this
zone for the above watercourses to the satisfaction of the Environment Agency, it is
recommended that all areas within the Flood Zone 3a, where available, should be
considered as the Functional Floodplain.

Assessment of Fluvial Flood Risk to Proposed Development Areas

Tables 7a — 7f and 8a — 8d indicate the details of the potential development sites within
the Borough and District and whether they are located within Flood Zones 2 and 3. All
planning applications for development proposals of 1 hectare or greater in Flood Zone 1
and all proposals for new development located in Flood Zones 2 and 3 should be
accompanied by a FRA to satisfy the requirements of PPS25. These sites will also need
to be sequentially tested, especially those which are in a flood risk area, with sites of a
lesser risk being potentially considered. Sites within these tables which are allocated for
development and contain significant parts of the site within a flood risk area will require
further work in a Level 2 SFRA in order to demonstrate that the sites can be developed
without increasing flood risk, preferably reducing it, and that the developments are safe.

Some of the sites, such as A3, A4 and A5, have watercourses running through them that
have not been included within the Environment Agency’s Flood Zone Mapping (due to
their catchment areas being smaller than 3km?2) or been modeled independently. These
sites will therefore require further analysis within site specific FRAs or a Level 2 SFRA to
gain a more detailed understanding of the floor risk within these locations.
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Unique | Location Total Within Within Within Brownfield/ | Designated
ID' Area Flood Flood Flood Greenfield | Use
(ha) Zone 2° Zone 3a° | Zone 3b?
West Hagley
. . . Reserved for
(Kidderminster/West No Flood Zone Definition Mostly
A1l ) 22.6 o ) future
ern and Stourbridge Gallows Brook (Main River) Greenfield
development
Roads)
. Reserved for
Willow Brook Road, No No No .
A2 1.3 Greenfield future
Alvechurch (Canal) (Canal) (Canal)
development
_— o Reserved for
Birmingham Road, No Flood Zone Definition .
A3 2.8 . Greenfield future
Alvechurch Ordinary watercourse
development
No Flood Zone Definition Reserved for
Ravensbank . . . .
A4 ) 10.0 Ordinary watercourses, including Greenfield future
Business Park .
Blacksoils Brook development
o Reserved for
Bleakhouse Farm, No Flood Zone Definition Mostly
A5 . 6.3 . . future
Grimes Farm Ordinary watercourse Greenfield
development
. Reserved for
Selsdon Close, No Flood Zone Definition .
A6 . . 3.1 . Greenfield future
Grimes Hill Ordinary watercourse
development
o o Reserved for
Birmingham Road, No Flood Zone Definition .
A7 1.1 . Greenfield future
Alvechurch Ordinary watercourse
development
Yes Yes No
Reserved for
Rutherford Road, 20% 10% model .
A8 7.6 . Greenfield future
Bromsgrove No Flood Zone Definition
. development
Second ordinary watercourse
. Reserved for
Whitford Road, . )
A9 24.4 Slightly No No Greenfield future
Bromsgrove
development
. Reserved for
Egghill Lane, .
A10 6.4 No No No Greenfield future
Rubery
development
Yes Yes Yes
) Reserved for
Perryfields Road, ~5% ~3% ~2% .
Al 65.7 . Greenfield future
Bromsgrove No Flood Zone Definition
. development
Second ordinary watercourse
Chureh Road Yes Yes Yes Reserved for
urch Road, - ~ ~
A12 Catshil 59 30% 20% 15% Greenfield future
atshi
+ misalignment at north end development
_— Reserved for
Birmingham Road, )
A13 11.9 No No No Greenfield future
Bromsgrove
development
Notes:
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1 - For Cross Reference with Figures 8 and 9
2 - The percentage given in brackets indicates the area of the development site which is located within the specified
flood zone

Table 7b: Potential Development Sites — Employment

Unique | Location Total Within Within Within Brownfield/ | Designated
ID' Area Flood Flood Flood Greenfield | Use
(ha) Zone 2° | Zone 3a’ | Zone 3b?
Multiple
Factory Lane, Yes Yes Yes .
E1 2.5 Brownfield Employment
Bromsgrove ~ 30% ~20% ~5% .
Policies
. Multiple
Whythall Green Brownfield &
E2 : 17.3 No No No . Employment
Cricket Ground Greenfield .
Policies
. No No No Multiple
Depot Site, The )
E3 Avenue, Rubery 3.4 Callow Brook nearby, un- Brownfield Employment
modelled Policies
. Multiple
Ravensbank No Flood Zone Definition .
E4 . 29.9 . Brownfield Employment
Business Park, Ordinary watercourse .
Policies
Multiple
Ford Road, Yes Yes Yes .
E5 0.6 Brownfield Employment
Bromsgrove ~ 70% ~50% ~30% .
Policies
Yes Yes No
~A00, ~20N0, Multiple
Saxon Business 40% 30% model _ P
E6 Park. Stoke Prior 50.3 + Canal + Canal + Canal Brownfield Employment
’ Policies
+ misalignment
. o Multiple
Parsonage Drive, No Flood Zone Definition .
E7 38.0 . Brownfield Employment
Cofton Hackett River Arrow 7
Policies
Bromsgrove Eastern Yes Yes Yes Vost Multiple
0, ~30° ~109° 0S
E8 By-Pass/Stoke 78.9 ~40% 30% 10% Y Employment
L Brownfield .
Road, Bromsgrove + misalignments Policies

Notes:

1 - For Cross Reference with Figures 8 and 9

2 - The percentage given in brackets indicates the area of the development site which is located within the specified
flood zone
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Unique | Location Total Within Within Within Brownfield/ | Designated
D' Area Flood Flood Flood Greenfield Use
(ha) Zone 2° | Zone 3a® | Zone 3b°
Newton Road, Yes Yes No .
PR1 3.1 Brownfield Employment
Bromsgrove ~95% ~90% model
Saxon Business Yes Yes No .
PR2 . 26.6 Brownfield Employment
Park, Stoke Prior ~50% ~45% model
Buntsford Drive, . Employment
PR3 9.2 No No No Brownfield
Bromsgrove (car sales)
Bunstford Park .
PR4 . 2.3 No No No Brownfield Employment
Road/Buntsford Hill
Yes No FZ No
Aston Road, . .
PR5 1.4 ~70% Definition model Brownfield Employment
Bromsgrove T
+ misalignment
Houndsfield Lane
. Yes Yes Yes ) Green Belt
PR6 Caravan Site, 1.4 Greenfield .
100% 100% 100% Zoning
Trueman’s Heath
Yes Yes No
Sweet Pool, West . Green Belt
PR7 1.8 ~95% ~90% model Greenfield .
Hagley T Zoning
+ misalignment
Wilmore Lane, Silver ) Green Belt
PR8 0.7 No No No Greenfield .
Street Zoning
. No Flood Zone Definition . Green Belt
PR9 Church Hill, Beoley 0.3 . Greenfield .
Ordinary watercourse Zoning
) Yes Yes No ) Green Belt
PR10 Shirley Quarry 13.4 Greenfield .
~4% ~2% model Zoning
Crown Meadow, No No No . Green Belt
PR11 1.2 Greenfield .
Alvechurch Canal Canal Canal Zoning
layground
(playg ) ) Green Belt
PR12 Penmanor Road, 0.8 No No No Greenfield .
. Zoning
Finstall
Heydon Road, No Flood Zone Definition . Green Belt
PR13 . 1.2 . Greenfield .
Finstall Ordinary watercourse Zoning
Recreation Ground,
. Green Belt
PR14 New Inns Lane, 3.3 No No No Greenfield .
Zoning
Rubery
Transport Museum, . Green Belt
PR15 1.5 No No No Brownfield .
Wythall Green Zoning
. Green Belt
PR16 Dark Lane, Romsley 1.3 No No No Greenfield .
Zoning
Wythall Park, Silver . Green Belt
PR17 16.1 No No No Greenfield .
Street Zoning
Staple Flat Road, ! Green Belt
PR18 8.9 No No No Greenfield .
Lower Marlbrook Zoning
Museum of
o . . Green Belt
PR19 Buildings, Redditch 71 No No No Brownfield .
Zoning
Road, Bromsgrove
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Unique | Location Total Within Within Within Brownfield/ | Designated
D' Area Flood Flood Flood Greenfield | Use
(ha) Zone 2° | Zone 3a’ | Zone 3b?
Whitford Road, .
PR20 0.5 No No No Greenfield Open Space
Bromsgrove
Indoor Bowls
Yes Yes Mostly
PR21 Centre, Stoke Road, 3.5 No . Open Space
~ 5% ~2% Greenfield
Bromsgrove
Grayshott Close, No Flood Zone Definition .
PR22 0.2 . Greenfield Open Space
Bromsgrove Ordinary watercourse
Granary Road, .
PR23 0.8 No No No Greenfield Open Space
Bromsgrove
PR24 Byron Way, Catshill 0.2 No No No Greenfield Open Space
Sycamore Drive, .
PR25 1.3 No No No Greenfield Open Space
Hollywood
Falstaff Avenue, .
PR26 0.2 No No No Greenfield Open Space
Hollywood
No Flood Zone Definition Greenfield &
PR27 Beaudesert Road 0.7 . . Open Space
Ordinary watercourse Brownfield
Marlbrook Lane, No Flood Zone Definition !
PR28 1.6 ) Greenfield Open Space
Lower Marlbrook Battlefield Brook
Mavfield CI Yes Yes No
ayfie ose,
PR29 y . 3.3 ~45% ~40% model Greenfield Open Space
Upper Catshill
+ misalignment
Upland Grove, )
PR30 . 0.5 No No No Greenfield Open Space
Lowes Hill
Staple Flat Road, !
PR31 8.9 No No No Greenfield Open Space
Lower Marlbrook
Worcester Road, Yes Yes Yes .
PR32 0.9 Greenfield Open Space
Bromsgrove ~80% ~70% ~50%
New Road, No No No Mostly
PR33 0.1 . Open Space
Bromsgrove Greenfield
Sugar Brook nearby, un-modelled
Tel Ex and Station, . Residential
PR34 0.5 No No No Brownfield .
Barnt Green Zoning
Willow Road, . Residential
PR35 0.4 No No No Brownfield .
Bromsgrove Zoning
. . Residential
PR36 Bromsgrove Station 0.2 No No No Brownfield .
Zoning
. Brownfield & Residential
PR37 Lickey Road, Rednal 3.4 No No No . .
Greenfield Zoning
School Lane, 3 3 3 Brownfield & Residential
PR38 8.6 No No No . .
Alvechuch Greenfield Zoning
(market) St John Yes Yes No . Residential
PR39 0.7 Brownfield .
Street, Bromsgrove ~90% ~80% model Zoning
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Unique | Location Total Within Flood Zone 2° Within Within Flood
ID* Area Flood Zone | Zone 3b®
(ha) 3a’
No Flood Zone Definition Brownfield & Residential
PR40 Barnt Green 88.4 . ) .
Ordinary watercourses Greenfield Zoning
Whettybridge Road, . Residential
PR41 0.1 No No No Greenfield o
Rubery Policies
Cheltenham . .
. Residential
PR42 Avenue, Upper 8.0 No No No Brownfield o
. Policies
Catshill
Stoney Hill, No Flood Zone Definition . Residential
PR43 37.5 . Brownfield .
Bromsgrove Ordinary watercourse Policies
Notes:

1 - For Cross Reference with Figures 8 and 9

2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone

3 — If the River Arrow model is extended upstream to Alvechurch, the Flood Zone outlines in proximity to this site

may be altered.
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Table 7d: Potential Development Sites — Shopping
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Unique | Location Total Within Within Within Brownfield/ | Designated
D' Area Flood Flood Flood Greenfield | Use
(ha) Zone 2° | Zone 3a’ | Zone 3b®
Station Road, . Shopping
Sh1 . . 0.2 No No No Brownfield .
Grimes Hill Region
Red Lion Street, No Flood Zone Definition® . Shopping
Sh2 0.8 . Brownfield .
Alvechurch Ordinary watercourse Region
Sh3 Alcester Road, 0.3 No Flood Zone Definition Shopping
Hollywood ' Ordinary watercourse Brownfield Region
Worcester Road, . Shopping
Sh4 2.0 No No No Brownfield .
West Hagley Region
Golden Cross Lane, No Flood Zone Definition . Shopping
Sh5 . 0.9 ) Brownfield .
Catshill Battlefield Brook Region
(superstore)
Bromsgrove Eastern Yes Yes Yes . Shopping
Shé 2.6 Brownfield .
By-Pass, ~5% ~3% ~1% Region
Bromsgrove
Stoke Road, Aston . Shopping
Sh7 . 0.8 No No No Brownfield .
Fields, Bromsgrove Region
May Lane, No Flood Zone Definition . Shopping
Sh8 0.4 . Brownfield .
Hollywood Ordinary watercourse Region
Hewell Road, Barnt . Shopping
Sh9 0.7 No No No Brownfield .
Green Region
No Flood Zone Definition . Shopping
Sh10 New Road, Rubery 3.5 Brownfield .
Callow Brook Region
Notes:

1 - For Cross Reference with Figures 8 and 9

2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone

3 — If the River Arrow model is extended upstream to Alvechurch, the Flood Zone outlines in proximity to this site
may be altered.
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Table 7e: Potential Development Sites — ‘Unzoned’
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Unique | Location Total Within Within Within Brownfield/ | Current
D' Area Flood Flood Flood Greenfield Status
(ha) Zone 2° | Zone 3a® | Zone 3b®
Cherry Hill Road, .
Uz1 8.7 No No No Greenfield Unzoned
Barnt Green
Notes:

1 - For Cross Reference with Figures 8 and 9

2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone

Table 7f: Potential Development Sites — Village Envelopes

Unique D' Location Total Within Within Within Brownfield/ | Designated
Area Flood Flood Flood Greenfield Use
(ha)? Zone 2° | Zone 3a® | Zone 3b®
. East of West Brownfield & Infill
Adams Hill 4.5 No No No .
Hagley Greenfield Development
Southeast of Yes Yes No Brownfield & Infill
Belbroughton 18.5 .
West Hagley ~15% ~15% Model Greenfield Development
West of No Flood Zone Definition Brownfield & Infill
Bournheath . 7.6 . .
Catshill Ordinary watercourse Greenfield Development
Southeast of Brownfield & Infill
Burcot . 4.3 No No No .
Lickey Greenfield Development
Clent East of West 08 No Flood Zone Definition Brownfield & Infill
en .
Hagley Ordinary watercourse Greenfield Development
o Northwest of Brownfield & Infill
Fairfield . 4.4 No No No .
Catshill Greenfield Development
. East of No Flood Zone Definition Brownfield & Infill
Finstall 12.1 . .
Bromsgrove Ordinary watercourse Greenfield Development
Northeast of No Flood Zone Definition Brownfield & Infill
Holt End . 6.5 . .
Redditch Ordinary watercourse Greenfield Development
Southeast of Brownfield & Infill
Holy Cross 11.6 No No No .
West Hagley Greenfield Development
North of Brownfield & Infill
Hopwood 5.1 No No No .
Alvechurch Greenfield Development
East of West Brownfield & Infill
Lower Clent 2.3 No No No .
Hagley Greenfield Development
East of West Brownfield & Infill
Romsley 26.2 No No No .
Hagley Greenfield Development
Southeast of Brownfield & Infill
Rowney Green 15.2 No No No .
Alvechurch Greenfield Development

Notes:

1 - For Cross Reference with Figures 8 and 9

2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone
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REDDITCH BOROUGH

Table 8a: Potential Development Sites — Areas of Development Restraint
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ROYAL HASHONING

Unique ID' Location Total Within Within Within Brownfield/ | Designated
Area Flood Flood Flood Greenfield Use
(ha) Zone 2° | Zone 3a®> | Zone 3b®
. Yes® 3 3
A435, Redditch 59, No No Reserved for
A14 Webheath, 33.4 > — Greenfield future
. No Flood Zone Definition
Redditch ) development
Ordinary watercourses
. . . Reserved for
Brockhill, No Flood Zone Definition Brownfield &
A15 ) 47.7 . ] future
Redditch Ordinary watercourse Greenfield
development
. Reserved for
. No Flood Zone Definition .
A16 A435, Redditch 25.5 Greenfield future
Bordesley Brook
development
Notes:

1 - For Cross Reference with Figures 8 and 10

2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone

3 — The River Arrow model has been identified as being inaccurate and is currently being remodelled. The extent of

the flood outlines are therefore being updated and may cause these results to change.
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Table 8b: Potential Development Sites — Employment

Unique | Location Total Within Within Within Brownfield/ | Designated
D' Area Flood Flood Flood Greenfield Use
(ha) Zone 2° | Zone 3a® | Zone 3b®
Barn Close Farm, 0.2 .
Brownfield &
E9 Love Lyne, Hunt No No No . Employment
Greenfield
End
North of Red Ditch, No Flood Zone Definition .
E10 . 11 . Greenfield Employment
Enfield Red Ditch
o No Flood Zone Definition .
E11 Green Lane, Wirehill 2.0 . Greenfield Employment
Ordinary Watercourse
Enfield Industrial Greenfield &
E12 . 0.9 No No No . Employment
Estate, Redditch Brownfield
Palmers Road, No Flood Zone Definition .
E13 . 0.3 . Greenfield Employment
Redditch Ordinary watercourse
Washford Industrial No Flood Zone Definition Mostly
E14 . 0.2 i . Employment
Estate, Redditch Ordinary watercourse Greenfield
Merse Road, Moons )
E15 ) 0.7 No No No Greenfield Employment
Moat, Redditch
Bartleet Road, )
E16 . 0.6 No No No Greenfield Employment
Redditch
Studley Road, No Flood Zone Definition Mostly
E17 . 0.4 . . Employment
Redditch Ordinary watercourse Greenfield
Studley Road, No Flood Zone Definition Greenfield &
E18 . 0.4 . . Employment
Redditch Wharrington Brook Brownfield
Fringe Meadow o
No Flood Zone Definition .
E19 Road, Moons Moat, 0.1 . Greenfield Employment
) Ordinary watercourse
Redditch
) Yes Yes °
Old Forge Drive, No .
E20 . 1.3 100% 100% Greenfield Employment
Redditch ;
Broadground Ditch not modelled
Park Farm Industrial 3 3 3 )
E21 ) 1.1 Partially No No Greenfield Employment
Estate, Redditch
Shawbank Road, Yes® Yes® . .
E22 . 1.0 No Greenfield Employment
Redditch ~50% ~45%
Upper Crossgate Mostl
E23 PP .g 0.4 No® No® No® 'y Employment
Road, Redditch Brownfield
Trescott Road,
E24 Smallwood, 0.2 No No No Brownfield Employment
Redditch
Old Forge Drive, Yes® . . ,
E25 . 0.4 No No Brownfield Employment
Redditch ~95%
Evesham Road, )
E26 0.02 No No No Brownfield Employment
Astwood Bank
Beoley Road West,
E27 St George’s, 0.01 No No No Brownfield Employment
Redditch
Notes:
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2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone

3 — The River Arrow model has been identified as being inaccurate and is currently being remodelled. The extent of

the flood outlines are therefore being updated and may cause these results to change.

Table 8c: Potential Development Sites — Housing

Unique | Location Total Within Within Within Brownfield/ | Designated
ID' Area Flood Flood Flood Greenfield Use
(ha) Zone 2° | Zone 3a’ | Zone 3b®

Prospect Hill, . )
H1 . 1.5 No No No Brownfield Housing

Redditch

Pheasant Lane, o

No Flood Zone Definition . .
H2 Oakenshaw, 0.5 . Greenfield Housing
. Wharrington Brook

Redditch

(old school) Dilwyn . .
H3 . 0.7 No No No Brownfield Housing

Close, Redditch

Harris Close, ) )
H4 ) 0.9 No No No Greenfield Housing

Redditch

Greenlands Drive, . .
H5 . 1.0 No No No Greenfield Housing

Redditch

Middlehouse Lane/ Yes Yes No Brownfield & .
H6 ) 1.0 . Housing

Alvechurch Highway ~100% ~95% model Greenfield

Enfield Industrial Misalignment — will be in flood . .
H7 . 5.7 Brownfield Housing

Estate, Redditch zones

Easemore Road, ) )
H8 . 0.4 No No No Greenfield Housing

Redditch

Woodrow North, Brownfield & )
H9 ) 0.7 No No No . Housing

Redditch Greenfield

South Street, ) )
H10 . 0.3 No No No Greenfield Housing

Redditch

Grange Road, ) .
H11 ) 0.2 No No No Brownfield Housing

Redditch

Alton Close, ) .
H12 . 0.4 No No No Brownfield Housing

Redditch

Rock Hill Farm, No Flood Zone Definition . .
H13 0.4 Greenfield Housing

Feckenham Plack Brook

Notes:

1 - For Cross Reference with Figures 8 and 10

2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone
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Table 8d: Potential Development Sites — Strategic Sites
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Unique | Location Total Within Within Within Brownfield/ | Designated
ID* Area Flood Flood Flood Greenfield Use
(ha) Zone 2° | Zone 3a® | Zone 3b®
Church Hill, Mostly o
St1 . 2.3 No No No . District Centre
Redditch Brownfield
. . Mostly o
St2 Winyates, Redditch 25 No No No . District Centre
Brownfield
Matchborough, No No No Brownfield & o
St3 . 0.9 . District Centre
Redditch Un-modelled watercourse nearby | Greenfield
. Mostly L
St4 Woodrow, Redditch 1.7 No No No . District Centre
Brownfield
Residential
Woodrow North, Brownfield & | development
St5 . 0.7 No No No . .
Redditch Greenfield (Strategic
Housing)
o No Flood Zone Definition .
St6 Green Lane, Wirehill 2.0 . Greenfield Employment
Ordinary Watercourse
. No Flood Zone Definition . .
St7 B4184, Redditch 1.3 . Brownfield Not Specified
Red Ditch
St8 Edward Street 0.5 No No No Brownfield Employment
Residential
Prospect Hill, . development
St9 ) 1.4 No No No Brownfield .
Redditch (Strategic
Housing)
Town Centre, . Employment &
St10 4.6 No No No Brownfield .
Northwest Quadrant Unspecified
Notes:

1 - For Cross Reference with Figures 8 and 10
2 - The percentage given in brackets indicates the area of the development site which is located within the specified
flood zone

As can be seen from the Tables 7a — 7f and 8a — 8d, there are number of sites that are
located, or partially located, within Flood Zone 3a which, if taken forward, would require
passing the Exception Test following the application of Sequential Test under PPS25
guidance. The Councils will need to clarify with the Environment Agency how to handle
these sites when determining planning permission. There are also a number of sites
which are partially located within the Functional Floodplain, (Flood Zone 3b) and no
development should be permitted within this zone. Additional analysis should be
undertaken to determine whether sites located next to unmodelled watercourses
(including watercourses with no Flood Zone definition) are located within Flood Zone 2,
Flood 3a or the Functional Floodplain.
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Impacts of Climate Change

An assessment of the implications of climate change for flood risk at allocated
development sites over an appropriate time period, if this has not been factored into the
plans above.

PPS25 clearly emphasises the need for addressing climate change impacts to deal with
the increased and new risks of flooding within the lifetime of planned development.
Also, Planning Policy Statement 1: Delivering Sustainable Development and its
supplementary draft Planning Statement on Planning and Climate Change (consultation
completed in March 2007) provide further guidance on how to address the new threat of
climate change within the planning system.

This Level 1 SFRA has assessed the impacts of climate change eighty years hence
(2088) by assessing the impact on the existing Flood Zone 3, taking into account the
impact of climate change on river flows. In accordance with PPS25 this process has
only been undertaken in the vicinity of potential development sites.

The River Salwarpe model included a run for the climate change scenario (100 year plus
20% increase on the flows for climate change) and flood outlines for this event were
provided. These outlines were therefore used to determine the impact of climate
change for the development sites located in proximity to the enmained sections of the
River Salwarpe, the Sugar Brook, the Spadesboune Brook and the Battlefield Brook.

The River Arrow model did not include a climate change scenario, although it was taken
into account during the sensitivity analysis included within the model report and
concluded that the 200 year flood outline was equivalent to the 100 year outline plus
20% increase in flow to represent climate change. However, due to the uncertainties
surrounding the 100 year model outline discussed previously, the 200 year outline was
not considered to be sufficiently accurate enough to portray the climate change
scenario. Due to the combination of model outputs and JFLOW used by the
Environment Agency to derive Flood Zone 3, the 200 year outline was found, in places,
to be less extensive than Flood Zone 3 (which represents the 100 year return period
flood). As a result, the 1000 year return period flood outline, derived from JFLOW, has
been used as a conservative estimate of climate change within this Level 1 SFRA. The
accuracy of the River Arrow model should be improved with the re-running currently
being undertaken. As a result, this Level 1 SFRA may require reviewing to give a more
accurate account of the climate change scenario once the new model results are
available.

As no development sites are located within Flood Zone 2 of the Bow Brook, the Swans
Brook, the Wixon Brook or The Wharrage, it was not considered necessary to
approximate an increase in flood level for the watercourses contained within the Bow,
Shell and Elcocks Brooks model.

For watercourses with Flood Zones derived from JFLOW, and as a conservative
approach, it was considered that this outline should be the same as the present-day
Flood Zone 2, until demonstrated otherwise in a Level 2 SFRA or a detailed site specific
FRA.
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The extent of the flood outlines used for the analysis of climate change, as discussed
above, are shown in Figure 12.

Using this approach, the currently allocated sites can be broadly assessed against the
potential risk from climate change, as shown in Tables 9a — 9f and 10a — 10d.
However, they will need further assessment as per the guidance in Annex B of PPS25
by fully taking into account the presence of existing flood defences through an updated
Level 2 SFRA or site-specific FRAs. In addition, site specific FRAs or new models will
be required to assess the potential flood risk from climate change from the Brooks which
have not been modelled by JFLOW and therefore have no Flood Zone definition.

In addition to accounting for the potential increase in flood risk to a site with respect of
climate change, the consequences of the development in terms of additional runoff and
increased flood risk elsewhere due to climate change should also be considered for
every site. The flood risk from development is discussed further in Section 4.7.

Table 9a: Potential Development Sites — Areas of Development Restraint

Unique | Location Impact of Climate Change
ID'

The adjacent watercourse has no flood zone definition. It is

West Hagley
A1 (Kidderminster/Western and
Stourbridge Roads)

recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding not
directly affected by climate change.

A2 Willow Brook Road, Alvechurch

The adjacent watercourse has no flood zone definition. It is
recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

A3 Birmingham Road, Alvechurch

The adjacent watercourse has no flood zone definition. It is

. recommended that a site specific FRA is carried out or a new model
A4 Ravensbank Business Park . o .
constructed to assess the flood risk to the site, including the effect of

climate change.

The adjacent watercourse has no flood zone definition. It is
recommended that a site specific FRA is carried out or a new model

A5 Bleakhouse Farm, Grimes Farm . o ]
constructed to assess the flood risk to the site, including the effect of

climate change.

The adjacent watercourse has no flood zone definition. Itis
recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

A6 Selsdon Close, Grimes Hill

The adjacent watercourse has no flood zone definition. It is
recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

A7 Birmingham Road, Alvechurch
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Unique
ID'

Location

Impact of Climate Change

A8

Rutherford Road, Bromsgrove

The adjacent watercourse has not been modelled. It is recommended
that the existing Flood Zone 2 be used to represent Flood Zone 3 with

climate change until the watercourse has been assessed in greater
detail. A second adjacent watercourse has no flood zone definition. It
is recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site from this watercourse,
including the effect of climate change.

A9

Whitford Road, Bromsgrove

Within the 100 year plus climate change Flood Zone outline provided in
the River Salwarpe model. Only a very small area at the edge of the
site is affected.

A10

Egghill Lane, Rubery

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding not
directly affected by climate change.

A1

Perryfields Road, Bromsgrove

Within the 100 year plus climate change Flood Zone outline provided in
the River Salwarpe model. Approximately 4% of the site is affected. A
second adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site from this watercourse,
including the effect of climate change

A12

Church Road, Catshill

Within the 100 year plus climate change Flood Zone outline provided in
the River Salwarpe model. Approximately 25% of the site is affected.
A second adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site from this watercourse,
including the effect of climate change

A13

Birmingham Road, Bromsgrove

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding not
directly affected by climate change.

1 - For Cross Reference with Figures 2, 8 and 9
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Potential Development Sites — Employment

Unique
ID’

Location

Impact of Climate Change

E1

Factory Lane, Bromsgrove

Within the 100 year plus climate change Flood Zone outline
provided in the River Salwarpe model. Approximately 25% of the
site is affected.

E2

Wythall Green Cricket Ground

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

E3

Depot Site, The Avenue, Rubery

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change. A second adjacent
watercourse has no flood zone definition. It is recommended that a
site specific FRA is carried out or a new model constructed to
assess the flood risk to the site from this watercourse, including the

effect of climate change

E4

Ravensbank Business Park,

The adjacent watercourse has no flood zone definition. It is
recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

ES5

Ford Road, Bromsgrove

Within the 100 year plus climate change Flood Zone outline
provided in the River Salwarpe model. Approximately 60% of the
site is affected.

E6

Saxon Business Park, Stoke
Prior

The adjacent watercourse has not been modelled. It is
recommended that the existing Flood Zone 2 be used to represent
Flood Zone 3 with climate change until the watercourse has been
assessed in greater detail. The misalignment in the JFLOW

modelling must also be reviewed.

E7

Parsonage Drive, Cofton
Hackett

The adjacent watercourse has no flood zone definition. It is
recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

E8

Bromsgrove Eastern By-
Pass/Stoke Road, Bromsgrove

Within the 100 year plus climate change Flood Zone outline
provided in the River Salwarpe model. Approximately 60% of the
site is affected. A second adjacent watercourse has not been

modelled. It is recommended that the existing Flood Zone 2 be

used to represent Flood Zone 3 with climate change until the
watercourse has been assessed in greater detail. The misalignment
in the JFLOW modelling on this watercourse must also be reviewed.

1 - For Cross Reference with Figures 2, 8 and 9
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Table 9c: Potential Development Sites — Policy Reference
Unique | Location Impact of Climate Change
ID'
The adjacent watercourse has not been modelled. It is
PR Newton Road, Bromsgrove recommended trllat th.e existing Flood Z'one 2 be used to represent
Flood Zone 3 with climate change until the watercourse has been
assessed in greater detail.
The adjacent watercourse has not been modelled. It is
PR2 Saxon Business Park, Stoke recommended that the existing Flood Zone 2 be used to represent
Prior Flood Zone 3 with climate change until the watercourse has been
assessed in greater detail.
. Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
PR3 Buntsford Drive, Bromsgrove , .
not directly affected by climate change.
PR4 Bunstford Park Road/Buntsford Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
Hill not directly affected by climate change.
The adjacent watercourse has not been modelled. It is
recommended that the existing Flood Zone 2 be used to represent
PR5 Aston Road, Bromsgrove Flood Zone 3 with climate change until the watercourse has been
assessed in greater detail. The misalignment in the JFLOW
modelling on this watercourse must also be reviewed
The adjacent watercourse has not been modelled. It is
PR6 Houndsfield Lane Caravan Site, recommended that the existing Flood Zone 2 be used to represent
Trueman’s Heath Flood Zone 3 with climate change until the watercourse has been
assessed in greater detail.
The adjacent watercourse has not been modelled. It is
recommended that the existing Flood Zone 2 be used to represent
PR7 Sweet Pool, West Hagley Flood Zone 3 with climate change until the watercourse has been
assessed in greater detail. The misalignment in the JFLOW
modelling on this watercourse must also be reviewed
. . Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
PR8 Wilmore Lane, Silver Street ) .
not directly affected by climate change.
The adjacent watercourse has no flood zone definition. It is
. recommended that a site specific FRA is carried out or a new model
PR9 Church Hill, Beoley . o .
constructed to assess the flood risk to the site, including the effect of
climate change.
The adjacent watercourse has not been modelled. It is
recommended that the existing Flood Zone 2 be used to represent
PR10 Shirley Quarry Flood Zone 3 with climate change until the watercourse has been
assessed in greater detail. The misalignment in the JFLOW
modelling on this watercourse must also be reviewed
Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
PR11 Crown Meadow, Alvechurch ) .
not directly affected by climate change.
PR12 (playground) Penmanor Road, Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
Finstall not directly affected by climate change.
The adjacent watercourse has no flood zone definition. It is
recommended that a site specific FRA is carried out or a new model
. constructed to assess the flood risk to the site, including the effect of
PR13 Heydon Road, Finstall .
climate change.
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Unique | Location Impact of Climate Change
ID’
PR14 Recreation Ground, New Inns Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
Lane, Rubery not directly affected by climate change.
PR15 Transport Museum, Wythall Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
Green not directly affected by climate change.
Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
PR16 Dark Lane, Romsley ) .
not directly affected by climate change.
. Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
PR17 Whythall Park, Silver Street , .
not directly affected by climate change.
PR18 Staple Flat Road, Lower Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
Marlbrook not directly affected by climate change.
PR19 Museum of Buildings, Redditch Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
Road, Bromsgrove not directly affected by climate change.
. Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
PR20 Whitford Road, Bromsgrove - .
not directly affected by climate change.
Within the 100 year plus climate change Flood Zone outline
Indoor Bowls Centre, Stoke ) . . . .
PR21 provided in the River Salwarpe model. Approximately 4% of the site
Road, Bromsgrove .
is affected.
The adjacent watercourse has no flood zone definition. Itis
recommended that a site specific FRA is carried out or a new model
PR22 Grayshott Close, Bromsgrove . o .
constructed to assess the flood risk to the site, including the effect of
climate change.
Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
PR23 Granary Road, Bromsgrove . .
not directly affected by climate change.
. Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
PR24 Byron Way, Catshill ) .
not directly affected by climate change.
. Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
PR25 Sycamore Drive, Hollywood ) .
not directly affected by climate change.
Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
PR26 Falstaff Avenue, Hollywood - .
not directly affected by climate change.
The adjacent watercourse has no flood zone definition. It is
recommended that a site specific FRA is carried out or a new model
PR27 Beaudesert Road . o .
constructed to assess the flood risk to the site, including the effect of
climate change.
The adjacent watercourse has no flood zone definition. It is
PR2S Marlbrook Lane, Lower recommended that a site specific FRA is carried out or a new model
Marlbrook constructed to assess the flood risk to the site, including the effect of
climate change.
The adjacent watercourse has not been modelled. It is
recommended that the existing Flood Zone 2 be used to represent
PR29 Mayfield Close, Upper Catshill Flood Zone 3 with climate change until the watercourse has been
assessed in greater detail. The misalignment in the JFLOW
modelling on this watercourse must also be reviewed
. Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
PR30 Upland Grove, Lowes Hill , .
not directly affected by climate change.
Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.
Staple Flat Road, Lower
PR31
Marlbrook
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Unique
ID'

Location

Impact of Climate Change

PR32

Worcester Road, Bromsgrove

Within the 100 year plus climate change Flood Zone outline

provided in the River Salwarpe model. Approximately 75% of the
site is affected.

PR33

New Road, Bromsgrove

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change. A second adjacent
watercourse has no flood zone definition. It is recommended that a

site specific FRA is carried out or a new model constructed to
assess the flood risk to the site, including the effect of climate
change.

PR34

Tel Ex and Station, Barnt Green

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

PR35

Willow Road, Bromsgrove

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.

PR36

Bromsgrove Station

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

PR37

Lickey Road, Rednal

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

PR38

School Lane, Alvechuch

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

PR39

(market) St John Street,
Bromsgrove

The adjacent watercourse has not been modelled. It is
recommended that the existing Flood Zone 2 be used to represent

Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail. The misalignment in the JFLOW
modelling on this watercourse must also be reviewed. The
misalignment in the JFLOW modelling on this watercourse must
also be reviewed.

PR40

Barnt Green

The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

PR41

Whettybridge Road, Rubery

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

PR42

Cheltenham Avenue, Upper
Catshill

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.

PR43

Stoney Hill, Bromsgrove

The adjacent watercourse has no flood zone definition. It is
recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

1 - For Cross Reference with Figures 2, 8 and 9
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Potential Development Sites — Shopping

Unique
ID’

Location

Impact of Climate Change

Sh1

Station Road, Grimes Hill

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

Sh2

Red Lion Street, Alvechurch

The adjacent watercourse has no flood zone definition. It is
recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

Sh3

Alcester Road, Hollywood

The adjacent watercourse has no flood zone definition. It is
recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

Sh4

Worcester Road, West Hagley

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

Sh5

Golden Cross Lane, Catshill

The adjacent watercourse has no flood zone definition. It is
recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

Shé

(superstore) Bromsgrove
Eastern By-Pass, Bromsgrove

Within the 100 year plus climate change Flood Zone outline
provided in the River Salwarpe model. Approximately 4% of the site
is affected.

Sh7

Stoke Road, Aston Fields,
Bromsgrove

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

Shg

May Lane, Hollywood

The adjacent watercourse has no flood zone definition. It is
recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

Sh9

Hewell Road, Barnt Green

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

Sh10

New Road, Rubery

The adjacent watercourse has no flood zone definition. It is
recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

1 - For Cross Reference with Figures 2, 8 and 9

Table 9e: Potential Development Sites — ‘Unzoned’

Unique | Location Impact of Climate Change
ID’
. Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
Uz1 Cherry Hill Road, Barnt Green , .
not directly affected by climate change.

1 - For Cross Reference with Figures 2, 8 and 9
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Table 9f: Potential Development Sites — Village Envelopes

Unique ID'

Location

Impact of Climate Change

Adams Hill

East of West Hagley

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.

Belbroughton

Southeast of West Hagley

The adjacent watercourse has not been modelled. It is

recommended that the existing Flood Zone 2 be used to represent

Flood Zone 3 with climate change until the watercourse has been
assessed in greater detail.

Bournheath

West of Catshill

The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

Burcot

Southeast of Lickey

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.

Clent

East of West Hagley

The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

Fairfield

Northwest of Catshill

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

Finstall

East of Bromsgrove

The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

Holt End

Northeast of Redditch

The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

Holy Cross

Southeast of West Hagley

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.

Hopwood

North of Alvechurch

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

Lower Clent

East of West Hagley

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

Romsley

East of West Hagley

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

Rowney
Green

Southeast of Alvechurch

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

1 - For Cross Reference with Figures 2, 8 and 9
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Table 10a: Potential Development Sites — Areas of Development Restraint

Unique
ID!

Location

Impact of Climate Change

A14

A435, Redditch

The adjacent watercourse has not been sufficiently modelled. It is
recommended that the existing Flood Zone 2 be used to represent

Flood Zone 3 with climate change until the watercourse has been
assessed in greater detail.

A15

Webheath, Redditch

The adjacent watercourse has no flood zone definition. It is
recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

A16

Brockhill,
Redditch

The adjacent watercourse has no flood zone definition. It is
recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

1 - For Cross Reference with Figures 2, 8 and 10

Table 10b: Potential Development Sites — Employment

Unique | Location Impact of Climate Change
ID'
E9 Barn Close Farm, Love Lyne, Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
Hunt End not directly affected by climate change.
The adjacent watercourse has no flood zone definition. It is
. . recommended that a site specific FRA is carried out or a new model
E10 North of Red Ditch, Enfield . o .
constructed to assess the flood risk to the site, including the effect of
climate change.
The adjacent watercourse has no flood zone definition. It is
o recommended that a site specific FRA is carried out or a new model
E11 Green Lane, Wirehill . o .
constructed to assess the flood risk to the site, including the effect of
climate change.
E12 Enfield Industrial Estate, Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
Redditch not directly affected by climate change.
The adjacent watercourse has no flood zone definition. It is
. recommended that a site specific FRA is carried out or a new model
E13 Palmers Road, Redditch . o .
constructed to assess the flood risk to the site, including the effect of
climate change.
The adjacent watercourse has no flood zone definition. It is
E14 Washford Industrial Estate, recommended that a site specific FRA is carried out or a new model
Redditch constructed to assess the flood risk to the site, including the effect of
climate change.
E15 Merse Road, Moons Moat, Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
Redditch not directly affected by climate change.
. Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
E16 Bartleet Road, Redditch ) .
not directly affected by climate change.
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Unique
ID'

Location

Impact of Climate Change

E17

Studley Road, Redditch

The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

E18

Studley Road, Redditch

The adjacent watercourse has no flood zone definition. It is
recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

E19

Fringe Meadow Road, Moons
Moat, Redditch

The adjacent watercourse has no flood zone definition. It is
recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

E20

Old Forge Drive, Redditch

The adjacent watercourse has not been sufficiently modelled. It is
recommended that the existing Flood Zone 2 be used to represent

Flood Zone 3 with climate change until the watercourse has been
assessed in greater detail.

E21

Park Farm Industrial Estate,
Redditch

The adjacent watercourse has not been sufficiently modelled. It is
recommended that the existing Flood Zone 2 be used to represent

Flood Zone 3 with climate change until the watercourse has been
assessed in greater detail.

E22

Shawbank Road, Redditch

The adjacent watercourse has not been sufficiently modelled. It is
recommended that the existing Flood Zone 2 be used to represent
Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail.

E23

Upper Crossgate Road,
Redditch

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

E24

Trescott Road, Smallwood,
Redditch

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

E25

Old Forge Drive, Redditch

The adjacent watercourse has not been sufficiently modelled. It is
recommended that the existing Flood Zone 2 be used to represent
Flood Zone 3 with climate change until the watercourse has been
assessed in greater detail.

E26

Evesham Road, Astwood Bank

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.

E27

Beoley Road West, St George'’s,
Redditch

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

1 - For Cross Reference with Figures 2, 8 and 10
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Table 10c: Potential Development Sites — Housing

Unique | Location Impact of Climate Change
ID’
. . Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
HA1 Prospect Hill, Redditch , .
not directly affected by climate change.
The adjacent watercourse has no flood zone definition. It is
H2 Pheasant Lane, Oakenshaw, recommended that a site specific FRA is carried out or a new model
Redditch constructed to assess the flood risk to the site, including the effect of
climate change.
H3 (old school) Dilwyn Close, Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
Redditch not directly affected by climate change.
. . Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
H4 Harris Close, Redditch ) .
not directly affected by climate change.
. . Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
H5 Greenlands Drive, Redditch , .
not directly affected by climate change.
The adjacent watercourse has not been modelled. It is
He Middlehouse Lane/ Alvechurch recommended that the existing Flood Zone 2 be used to represent
Highway Flood Zone 3 with climate change until the watercourse has been
assessed in greater detail.
The misalignment in the JFLOW modelling on the adjacent
watercourse must be reviewed. The development site is currently
. . located outside Flood Zone 2 but some of its area will fall into both
Enfield Industrial Estate, . -
H7 Redditch Flood Zone 2 and Flood Zone 3 once it is corrected. If this is
edditc
carried out, it is recommended that the existing Flood Zone 2 be
used to represent Flood Zone 3 with climate change until the
watercourse has been assessed in greater detail.
. Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
H8 Easemore Road, Redditch - .
not directly affected by climate change.
. Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
H9 Woodrow North, Redditch ) .
not directly affected by climate change.
. Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
H10 South Street, Redditch , .
not directly affected by climate change.
. Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
H11 Grange Road, Redditch ) .
not directly affected by climate change.
. Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
H12 Alton Close, Redditch , .
not directly affected by climate change.
The adjacent watercourse has no flood zone definition. It is
. recommended that a site specific FRA is carried out or a new model
H13 Rock Hill Farm, Feckenham

constructed to assess the flood risk to the site, including the effect of
climate change.

1 - For Cross Reference with Figures 2, 8 and 10
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Table 10d: Potential Development Sites — Strategic Sites

Unique
ID'

Location

Impact of Climate Change

St1

Church Hill, Redditch

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

St2

Winyates, Redditch

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

St3

Matchborough, Redditch

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change. Second watercourse has no
flood zone definition. It is recommended that a site specific FRA is
carried out or a new model constructed to assess the flood risk to
the site, including the effect of climate change.

St4

Woodrow, Redditch

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

St5

Woodrow North, Redditch

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

Sté

Green Lane, Wirehill

The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

St7

B4184, Redditch

The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model
constructed to assess the flood risk to the site, including the effect of
climate change.

St8

Edward Street

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

St9

Prospect Hill, Redditch

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

St10

Town Centre, Northwest
Quadrant

Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding
not directly affected by climate change.

1 - For Cross Reference with Figures 2, 8 and 10

Flood Risk from Sources other than the Rivers and the Sea

Areas at risk from other sources of flooding such as surface water and groundwater
flooding (N.B. the Environment Agency Flood Map only shows rivers and tidal flood risk).

Figures 3, 4 and 5 show the location of all sources of historic flooding including:

Main River flooding;

Non-Main River flooding;

Sewer flooding;

Surface water flooding; and

Groundwater flooding (although this is not a recognised problem within
Bromsgrove District or Redditch Borough)

These were discussed individually in greater detail in Section 3.
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Impact of Land Management Practices

As stated the MSfW report, ‘ldentification of Catchments Sensitive to Land Use
Change*, the generation of runoff from rural land is strongly influenced by a number of
inherent physical characteristics, primarily the soils, topography and rainfall, together
with the characteristics of the land cover on the surface. Therefore, the way in which the
land has been managed, including cultivation techniques and livestock management
systems have affected the pathways by which the incident rainfall moves over or
through the soil and into the drainage network, including groundwater, streams and
rivers. This Environment Agency report draws upon the conclusions of previous work
undertaken by the National Soils Resources Institute as part of the Defra R&D Project,
FD2114 which identified the following key land use/land management practices as most
likely to give rise to the greatest hydrological impacts:

e Land drainage practices that alter the natural soil water regime;

e Practices which keep the soil surface bare in inherently weakly structured sandy
and silty soils that are susceptible to crusting and compaction; and

e Practices that require access to the land when the soil hydrological cycle is at or
approaching its wettest period thereby causing compaction (especially on soils
with impeded drainage).

From this work the following agricultural systems have been defined within the
Environment Agency report as vulnerable, in terms of making the soil susceptible to
compaction and crusting problems:

Late harvested arable crops (e.g. maize, sugarbeet, maincrop potatoes);
Autumn sown arable crops (winter cereals and winter OSR);

Managed grassland (especially sheep);

Orchards;

Winter harvested vegetables (e.g. winter cabbages, brussel sprouts, parsnips,
winter cauliflowers); and

e Early potatoes and bulb flowers.

Once the soil has been compacted and crusted, the infiltration capacity is slowed and
reduced. As a result, water from heavy rainstorms tends to pool on top of the soil and,
where the topography is sloping, rapidly runs off the surface. This increases the speed
at which rainwater falling on the catchments reaches the stream and river networks and
the foul and surface water drainage systems.

Due to the clayey and silty soils characterising much of the rural area of Bromsgrove
District and Redditch Borough, reduced infiltration is already a widespread problem with
regards to the creation of runoff, as discussed in Section 3.1.4. When the surface of the
soil becomes compacted due to the farming practices mentioned above, the rapid runoff
can cause local flooding problems. This was noted by the Bromsgrove Council
Drainage Engineer as having occurred recently on Ashborough Hill, to the northeast of
Bromsgrove Town, south of Lickey End, when sheep were left to graze on root crops.
The topsoil became increasingly compacted and the resulting rapid runoff created from
rain storms quickly flowed down the steep topography and caused local flooding in the
housing estate located to the west of the A38. This has now been resolved through a
change in landuse back to pasture land on the hillside. The effect of such events has
been magnified due to a lack of capacity in the sewage networks (discussed in greater

* ‘Delivery of Making Space for Water, HA6 Catchment Scale Land-Use Management, HA7 Land Management
Practices: Identification of Catchments Sensitive to Land Use Change’ EA, January 2008
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detail in the Water Cycle Strategy which accompanies this report) and a lack of
consideration for surface water runoff in new developments.

In addition a general lack of maintenance of agricultural land in general and, more
specifically, field ditches, have also been blamed by the Council Drainage Engineers as
increasing the effect of surface runoff. The lack of maintenance of the ditches has been
associated with ownership problems between the Council, the Highways Agency and
Private land owners.

A paper regarding a new study into the impact of upland management on flooding has
just been published by Jackson et al in the Journal of Flood Risk Management®. This
study used a multidimensional physical based model to represent the Pontbren
catchment in mid Wales which is noted for its clay soils, intensification of sheep farming
and increasing flood runoff over the last decades. The model was used to examine the
effects of planting a small strip of trees within a grassed clay hillslope and demonstrated
that the careful placement of such interventions can reduce magnitudes of flood peaks
by 40% at the field scale. The is due to the action of the trees on the soil tending to
increase interception losses, available water storage within the soil and the rate at which
water can move from the ground surface into the subsurface. The most beneficial
location for the trees appears to be down-slope of areas where the water tends to collect
on the surface. Due to the similarities in soil type and problems with surface water
runoff, such mitigation techniques may also prove beneficial within the rural areas of
Bromsgrove District and Redditch Borough.

Sustainability of Current Land Uses

Due to the characteristic soil type, topography and flooding problems associated with
the rapid influx of runoff into the watercourses and sewer systems within Bromsgrove
District and Redditch Borough, land use is an important consideration in terms of flood
risk mitigation, both now and with regard to an increased risk of future flooding caused
by climate change. With an increase in density and extent of development proposed
within the study area, a reduction in runoff rate and volume may be a necessary
precaution.

The Environment Agency report, ‘Identification of Catchments Sensitive to Land Use
Change’, available for download from the Defra website, identifies the potentially
sensitive areas of England and Wales where changes in the current land use and
associated land management practices may make the largest impact on flood risk
management downstream in terms of land cover, soil, slope, rainfall and the combined
effect of all these. The report displays the results on a broad scale, but indicates the
following sensitivity of Bromsgrove District and Redditch Borough:

° ‘The Impact of Upland Land Management on Flooding: insights from a multiscale experimental and modelling
programme’ Jackson et al, 2008, Journal of Flood Risk Management 1 pp71 - 80
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Table 11 — General Sensitivity of Bromsgrove District and Redditch Borough to Key Runoff
Generation Parameters

Parameter Sensitivity
Land Cover Moderate to High
Soil Moderate to High
Slope Low to Moderate
Rainfall Low to Moderate
Combined Low to Moderate (High to the north of Bromsgrove District)

Table 11 indicates that the key parameters affecting runoff generation in the study area
are land cover and soil type. This indicates a high proportion of sensitive land cover
types within the Borough and District, such as cereals or horticulture. For these land
uses to become sustainable and remain sustainable in the future, the adoption of
farming practices which seek to reduce the rate and volume of runoff produced in the
rural areas and an effort to increase the maintenance of land and ditches may be
necessary in order to reduce some of the local surface water flooding problems
identified within this report.

The Environment Agency report, “The role of land use and land management in
delivering flood risk management®, identifies three delivery mechanisms to achieve
changes in rural land use with potential benefits for flood risk:

e Regulation
e Advice
¢ [ncentives

These are all explained in greater detail within the Environment Agency report, which is
available to download from the Defra website. From the following link:
www.defra.qgov.uk/environ/fcd/adaptationandresilience/landmanagement.htm

Flood Risk Management Infrastructure and Flood Warning

The location of any flood risk management measures, including standard of
infrastructure and the coverage of flood warning systems.

Defences

Section 3.4 of this report describes the existing flood risk management infrastructure
within the District and Borough, including the standard of protection. This information is
also presented graphically in Figure 11. The current Flood Warning and Flood Watch
procedures are documented in Section 3.5. Tables 12a — 12f and 13a — 13d identify
whether the potential development areas are protected by existing flood alleviation
measures or flood warning systems. For such areas the future safety of the site from
flooding will be dependent upon the future maintenance and operation of the flood
defence.

6 ‘Delivery of Making Space for Water, HA6 Catchment Scale Land-Use Management, HA7 Land Management
Practices: The role of land use and land management in delivering flood risk management’ EA, January 2008
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Flood Warning

The extents of the flood warning areas are shown in Figure 11.

BROMSGROVE DISTRICT
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Table 12a: Influence of Existing Flood Risk Management, Flood Warning and Flood Watch Systems —
Areas of Development Restraint

Unique | Location Protected by Flood Covered by Flood Covered by Flood

ID' Defence? Warning? Watch?
West Hagley

Al (Kidderminster/Western No No No
and Stourbridge Roads)
Willow Brook Road,

A2 No No No
Alvechurch
Birmingham Road,

A3 No No No
Alvechurch
Ravensbank Business

A4 No No No
Park
Bleakhouse Farm,

A5 . No No No
Grimes Farm
Selsdon Close, Grimes

A6 . No No No
Hill
Birmingham Road,

A7 No No No
Alvechurch
Rutherford Road,

A8 No No
Bromsgrove
Whitford Road,

A9 No No
Bromsgrove

A10 Egghill Lane, Rubery No No
Perryfields Road,

A11 No No
Bromsgrove

A12 Church Road, Catshill No No
Birmingham Road,

A13 No No No
Bromsgrove

Notes:

1 - For Cross Reference with Figures 2, 8 and 9
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Table 12b: Influence of Existing Flood Risk Management, Flood Warning and Flood Watch Systems —

Employment

Unique | Location Protected by Flood Covered by Flood Covered by Flood

ID' Defence? Warning? Watch?
Factory Lane,

E1 No No
Bromsgrove
Wythall Green Cricket

E2 No No No
Ground
Depot Site, The Avenue,

E3 No No No
Rubery
Ravensbank Business

E4 No No No
Park,

E5 Ford Road, Bromsgrove No No
Saxon Business Park,

E6 . No No
Stoke Prior

E7 Parsonage Drive, Cofton
Hackett
Bromsgrove Eastern By-

E8 Pass/Stoke Road,
Bromsgrove

Notes:

1 - For Cross Reference with Figures 2, 8 and 9

Table 12c¢: Influence of Existing Flood Risk Management, Flood Warning and Flood Watch Systems —
Policy Reference

Unique | Location Protected by Flood Covered by Flood Covered by Flood
ID' Defence? Warning? Watch?
Newton Road,
PR1 No No
Bromsgrove
Saxon Business Park,
PR2 . No No
Stoke Prior
Buntsford Drive,
PR3 No No No
Bromsgrove
Bunstford Park
PR4 . No No No
Road/Buntsford Hill
Aston Road,
PR5 No No
Bromsgrove
Houndsfield Lane
PR6 Caravan Site, No No No
Trueman’s Heath
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Unique | Location Protected by Flood Covered by Flood Covered by Flood

ID' Defence? Warning? Watch?
Sweet Pool, West

PR7 No No No
Hagley
Wilmore Lane, Silver

PR8 No No No
Street

PR9 Church Hill, Beoley No No No

PR10 Shirley Quarry No No No
Crown Meadow,

PR11 No No No
Alvechurch

layground) Penmanor

PR12 (playg ) No No No
Road, Finstall

PR13 Heydon Road, Finstall No No No
Recreation Ground, New

PR14 No No No
Inns Lane, Rubery
Transport Museum,

PR15 No No No
Wythall Green

PR16 Dark Lane, Romsley No No No
Wythall Park, Silver

PR17 No No No
Street
Staple Flat Road, Lower

PR18 No No No
Marlbrook
Museum of Buildings,

PR19 Redditch Road, No No No
Bromsgrove
Whitford Road,

PR20 No No No
Bromsgrove
Indoor Bowls Centre,

PR21 Stoke Road, No No
Bromsgrove
Grayshott Close,

PR22 No No No
Bromsgrove
Granary Road,

PR23 No No No
Bromsgrove

PR24 Byron Way, Catshill No No No
Sycamore Drive,

PR25 No No No
Hollywood
Falstaff Avenue,

PR26 No No No
Hollywood

PR27 Beaudesert Road No No No
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Unique | Location Protected by Flood Covered by Flood Covered by Flood
D' Defence? Warning? Watch?
Marlbrook Lane, Lower
PR28 No No
Marlbrook
Mayfield Close, Upper
PR29 yie PP No No
Catshill
Upland Grove, Lowes
PR30 ) No No
Hill
Staple Flat Road, Lower
PR31 No No
Marlbrook
Worcester Road,
PR32 No No
Bromsgrove
PR33 New Road, Bromsgrove No No No
Tel Ex and Station,
PR34 No No No
Barnt Green
Willow Road,
PR35 No No No
Bromsgrove
PR36 Bromsgrove Station No No No
PR37 Lickey Road, Rednal No No No
PR38 School Lane, Alvechuch No No No
(market) St John Street,
PR39 No No No
Bromsgrove
PR40 Barnt Green No No No
Whettybridge Road,
PR41 No No No
Rubery
Cheltenham Avenue,
PR42 . No No No
Upper Catshill
PR43 Stoney Hill, Bromsgrove No No No
Notes:
1 - For Cross Reference with Figures 2, 8 and 9
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Table 12d: Influence of Existing Flood Risk Management, Flood Warning and Flood Watch Systems —

Shopping

Unique | Location Protected by Flood Covered by Flood Covered by Flood

D' Defence? Warning? Watch?
Station Road, Grimes

Sh1 . No No No
Hill
Red Lion Street,

Sh2 No No No
Alvechurch
Alcester Road,

Sh3 No No No
Hollywood
Worcester Road, West

Sh4 No No No
Hagley
Golden Cross Lane,

Sh5 . No No No
Catshill
(superstore)

Shé Bromsgrove Eastern By- No No
Pass, Bromsgrove
Stoke Road, Aston

Sh7 . No No No
Fields, Bromsgrove

Sh8 May Lane, Hollywood No No No
Hewell Road, Barnt

Sh9 No No No
Green

Sh10 New Road, Rubery No No No

Notes:

1 - For Cross Reference with Figures 2, 8 and 9

Table 12e: Influence of Existing Flood Risk Management, Flood Warning and Flood Watch Systems —

‘Unzoned’
Unique | Location Protected by Flood Covered by Flood Covered by Flood
D' Defence? Warning? Watch?
Cherry Hill Road, Barnt
uz1 No No No
Green
Notes:
1 - For Cross Reference with Figures 2, 8 and 9
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Table 12f: Influence of Existing Flood Risk Management, Flood Warning and Flood Watch Systems —
Village Envelopes

Unique ID' Location Protected by Flood Covered by Flood Covered by Flood
Defence? Warning? Watch?
. East of West
Adams Hill No No No
Hagley
Southeast of
Belbroughton No No No
West Hagley
Bournheath West of Catshill No No No
Southeast of
Burcot . No No No
Lickey
East of West
Clent No No No
Hagley
. Northwest of
Fairfield . No No No
Catshill
. East of
Finstall No No No
Bromsgrove
Northeast of
Holt End . No No No
Redditch
Southeast of
Holy Cross No No No
West Hagley
North of
Hopwood No No No
Alvechurch
East of West
Lower Clent No No No
Hagley
East of West
Romsley No No No
Hagley
Southeast of
Rowney Green No No No
Alvechurch
Notes:

1 - For Cross Reference with Figures 2, 8 and 9
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Table 13a: Influence of Existing Flood Risk Management, Flood Warning and Flood Watch Systems —
Areas of Development Restraint

Unique ID' Location Protected by Flood Covered by Flood Covered by Flood
Defence? Warning? Watch?

A14 A435, Redditch No No
Webheath,

A15 . No No No
Redditch
Brockhill,

A16 . No No No
Redditch

Notes:

1 - For Cross Reference with Figures 2, 8 and 10
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Table 13b: Influence of Existing Flood Risk Management, Flood Warning and Flood Watch Systems —

Employment

Unique | Location Protected by Flood Covered by Flood Covered by Flood

ID' Defence? Warning? Watch?
Barn Close Farm, Love

E9 No No No
Lyne, Hunt End
North of Red Ditch,

E10 . No No
Enfield

E11 Green Lane, Wirehill No No No
Enfield Industrial Estate,

E12 ) No No No
Redditch

E13 Palmers Road, Redditch No No No
Washford Industrial

E14 ) No No No
Estate, Redditch
Merse Road, Moons

E15 . No No No
Moat, Redditch

E16 Bartleet Road, Redditch No No No

E17 Studley Road, Redditch No No No

E18 Studley Road, Redditch No No No
Fringe Meadow Road,

E19 ) No No No
Moons Moat, Redditch
Old Forge Drive,

E20 . No No
Redditch
Park Farm Industrial

E21 . No No No
Estate, Redditch
Shawbank Road,

E22 . No No
Redditch
Upper Crossgate Road,

E23 . No No No
Redditch
Trescott Road,

E24 . No No No
Smallwood, Redditch
Old Forge Drive,

E25 . No No No
Redditch
Evesham Road,

E26 No No No
Astwood Bank
Beoley Road West, St

E27 . No No No
George’s, Redditch

Notes:

1 - For Cross Reference with Figures 2, 8 and 10

Table 13c: Influence of Existing Flood Risk Management, Flood Warning and Flood Watch Systems —

Housing
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Unique | Location Protected by Flood Covered by Flood Covered by Flood
D' Defence? Warning? Watch?
HA1 Prospect Hill, Redditch No No No
Pheasant Lane,
H2 . No No No
Oakenshaw, Redditch
old school) Dilwyn
H3 ( ) ) Wy No No No
Close, Redditch
H4 Harris Close, Redditch No No No
Greenlands Drive,
H5 . No No No
Redditch
Middlehouse Lane/
H6 . No No No
Alvechurch Highway
Enfield Industrial Estate,
H7 . No No No
Redditch
Easemore Road,
H8 . No No No
Redditch
Woodrow North,
H9 . No No No
Redditch
H10 South Street, Redditch No No No
H11 Grange Road, Redditch No No No
H12 Alton Close, Redditch No No No
Rock Hill Farm,
H13 No No No
Feckenham
Notes:
1 - For Cross Reference with Figures 2, 8 and 10
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Table 13d: Influence of Existing Flood Risk Management, Flood Warning and Flood Watch Systems —
Strategic Sites

Unique | Location Protected by Flood Covered by Flood Covered by Flood

ID' Defence? Warning? Watch?

St1 Church Hill, Redditch No No No

St2 Winyates, Redditch No No No

St3 Matchborough, Redditch No No No

St4 Woodrow, Redditch No No No
Woodrow North,

St5 ) No No No
Redditch

St6 Green Lane, Wirehill No No No

St7 B4184, Redditch No No No

St8 Edward Street No No No

St9 Prospect Hill, Redditch No No No
Town Centre, Northwest

St10 No No No
Quadrant

Notes:
1 - For Cross Reference with Figures 2, 8 and 10

Rainfall Warnings

Due to the close link between heavy rainfall within the Borough and District and flash
flooding along the ordinary watercourses, the Councils requested information regarding
the viability of rainfall warnings to offer protection to properties located downstream on
the vulnerable watercourses. Following discussion with the Environment Agency, it is
thought that such warnings would not be a viable method of warning within the study
area due to the rapid response time of the catchments. As Bromsgrove and Redditch
towns are located so high in the catchments and, for Redditch in particular, such a large
area is paved, the lag time between the occurrence of a rain storm and the subsequent
overtopping of the watercourses within the developed areas is too short to allow an
effective warning and subsequent implementation of mitigation measures to occur.
There are therefore no current plans within the Environment Agency to implement such
warnings within the Borough and District at present.

Redditch Borough has, following recent events, carried out a futher review of its “out of
hours” land drainage maintenance regimes and re-defined a number of critical locations
as super-critical. Consequently, if a marked response is warranted at more than 50% of
these super-critical locations, then increased resources are to be immediately deployed.
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Washlands

In addition to the Functional Floodplains, outlined in Section 4.3.2, above, additional
flood storage areas can be provided which naturally flood in time of high river flow in
order to help mitigate the effects of flooding. Such areas may be manmade or naturally
occurring referred to as ‘washlands’, located either online (as part of the river channel)
or offline (located beside the channel, often connected by sluice gates).

Although there are numerous small balancing ponds, shown in Figure 11 located within
Bromsgrove District and Redditch Borough, including the new flood attenuation ponds
by Batchley Brook and on the Parish Fields in Alvechurch, there no large washlands
present.

However, the Whirley Hole area, discussed in Section 2.1.5, located to the west of
Feckenham village in Redditch District, is thought to be the site of a medieval flooding
area, which may have mitigated the risk of flooding to the village, acting in a similar
manner to a washland. The construction of weirs is limiting the effect of this storage
area at present, but the Redditch Drainage Engineer considers the removal or lowering
of the weirs may increase the capacity of the low lying land and thus possibly reduce the
flood risk to the Feckenham and other developments further downstream. Proper
examination of this site was beyond the scope of this SFRA and the potential for the
area to be used as a washland requires further examination.

Although fluvial flooding of the Main Rivers is not a major source of flooding within the
Borough and District, the location of flood storage areas or washlands, upstream of the
developed areas on the ordinary watercourses may help attenuate the rapid runoff flow
and mitigate the effects of flash flooding downstream.

Reducing Flood Risk

Flooding can pose a risk to both property and lives. All the measures outlined within this
section assist in reducing flood risk. However, due to its location in the upstream
extents of catchments, mitigation measures may prove more effective than warnings. It
is therefore essential that additional development within the Borough and District does
not add to the flood risk of that site or other locations, either existing or proposed, further
downstream. This is discussed in further detail in Section 4.7.

Following the summer floods 2007, a Joint Scrutiny Task Group was set up, including
Worcestershire County Council, Bromsgrove District Council, Redditch Borough Council,
Malvern Hills District Council, Worcester City Council, Whychavon District Council and
Wyre Forest District Council. The terms of reference and membership for this scrutiny
were agreed at a meeting on Monday 4 February 2008. The scrutiny is ongoing and so
far has included discussions with the National Flood Forum, Local Media, Local
Resident, Highways Agency, Parish Councillors, West Mercia Police, H&W Fire and
Rescue Authority, Local Resilience Forum, Severn Trent Water, Environment Agency,
Land Drainage Partnership, National Farmers Union, Country Land and Business
Association, local farmers, Chamber of Commerce, Worcestershire Partnership,
Emergency Planning Manager (Worcester County Council) and County Council
Highways Officers. The conclusions of this inquiry so far are as follows:
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¢ A single point of contact should be made available for road closures and/or road
closed signs should be stored in the local area;

e Sandbags should be stored locally;

e Maintenance of drains and ditches, possibly with a ditch and watercourse
register to show who or which organisation was responsible;

e However, the wider catchment area needs consideration as water channel
clearance may make flooding worse for a community downstream;

e District Councils should make use of their powers to serve enforcement orders
on landowners who did not comply with requests to maintain their ditches and/or
watercourses and, under the community Act 2000, should carry out necessary
work to repair watercourses if the land owner could not afford to do so;

e Parish Lengthsman should be used to advise the County Council drain
clearance team of main flooding areas;

¢ Increased flexibility between partner organisations — the Civil Contingencies Act
2004 came into force in November 2005 and requires organisations to work
together in a more formalised framework — including out of hours emergency
phonelines;

¢ Giving parishes the necessary tools and support to help in an emergency;

e The production of a green map for every parish to show which houses had
flooded and the extent and direction of the flow of flood waters, with an initial
focus on critical areas;

e A draft multi-agency communications plan has been agreed after consultation on
18 March 2008 and would be tested to resolve the communications problems
experience between Silver control members during the June 2007 flood event;

e Weaknesses have been identified within the emergency rescue service,
resulting from lack of funding, lack of coordination in a national system and
some communications difficulties;

e A need to review of the process of providing alternative water supplies in the
event of water treatment work failure, as occurred at Mythe;

e A need to review of when to form the crisis management team;

e A need to review the adequacy of flood defences;

The need to review and mitigate the effect of flooding on sewage treatment

works;

Dredging is not a cost effective way of reducing flood risk;

Better maintenance of highway drainage;

Enlargement of some culverts;

More use should be made of local farmers, with maintenance of an inventory of

equipment help by local farmers which could be useful in alleviating flooding and

drainage;

e Maintenance of a list of approved contractors with a variety of different skills to

be called upon as required during and after an emergency;

Increased staff capacity during the recovery period;

Sharing of local authority resources during an emergency;

A dedicated local authority floodline;

Supporting of Emergency Planning at a much more local level,

Increased use of local knowledge and skilled armed forces;

The provision of a county and district emergency plan template or ‘blueprint’ to

allow parishes which may be affected by flooding to aid with its completion.

The completion of this Scrutiny report will aid the Councils with the development of
Emergency Flood Plans and Warnings.
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At the end of June 2007, a Feckenham Parish Flood Prevention Group was set up to
support the Parish Council in addressing flood risk issues, with the aim to increase
awareness of the Borough and County Council and the Environment Agency of the
problems experienced within the village and to attempt to work out the best ways to
tackle them. Incidences of flooding within Feckenham are outlined in Appendix B and
the conclusions of the Group, so far, to reduce the threat of flooding are as follows:

Improvements to drainage from Droitwich Road and into Bow Brook;

Removal of pinch points identified in Plack Brook;

Formation of a parallel open ditch to the Astwood Lane/Plack Brook culvert; and
Regular maintenance of local water courses, particularly entrances to culverts.

Although further guidance is required from the County Council, the Borough Council and
the Environment Agency, this is an example of how the involvement of local people can
assist in the reduction of flood risk by highlighting the problem areas, which may not
otherwise be known, and a way to focus the mitigation measures on the areas of
greatest risk.

Areas of Concern with Regards to Flooding

Discussion with the Council Drainage Engineers has identified a number of ‘Areas of
Concern’ within the Borough and District in terms of flood risk. These include
problematic culverts (known to have capacity or structural problems), areas known to
have a potential to become marooned and areas potentially vulnerable to flooding.
Figure 13 displays all this information in general terms.

BROMSGROVE DISTRICT

Problematic culverts are located across the entire District. It must also be noted that the
culverts highlighted within Figure 13 are not from a comprehensive list. With the
exception of a small area within West Hagley on Gallows Brook, all the areas vulnerable
to flooding or know to become marooned are located in and around Bromsgrove town,
most notably along the Battlefield Brook, the Hen Brook and the River Salwarpe. Many
of these affect potential development sites and must therefore be considered when
prioritising development and during site specific FRAs.

REDDITCH BOROUGH

The culverts within the Borough of Redditch have been colour coded by the Council
Drainage Engineer to indicate how often they require maintenance inspections:

Red — twice per week
Green — twice per fortnight
Brown — every 6 weeks
Blue — every 18 weeks
Black — every 36 weeks

The most critical of these culverts (red or green) may create flooding problems for the
potential development sites. These are problems which may require assessment before
the developments can proceed.
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The Swans Brook and the Bow Brook are the watercourses of most concern in terms of
potentially vulnerable areas and areas susceptible to becoming marooned. This is most
concerning around the village of Feckenham and development site H13.

Flood Risk from Developments

Locations where additional development may significantly increase flood risk elsewhere
through the impact on existing sources of flooding, or by the generation of increased
surface water run-off.

General

The impact of each of the proposed development sites has been assessed in respect to
the following:

e potential increase in surface water runoff; and

e loss of floodplain storage area

Surface Water Drainage

Many of the currently proposed development allocations are on Brownfield sites and will
therefore be unlikely to contribute additional runoff. However, any redevelopment on
Brownfield sites should look at opportunities to reduce the surface water run-off from the
development, which the Environment Agency recommends should be a minimum of a
20% reduction in surface water discharge. In instances where existing surface water
flooding problems occur, a greater reduction in run-off may be required.

There are also a number of potential sites proposed on currently undeveloped areas
(Greenfield sites) as listed in the tables above. If these sites are chosen for
development then it will be necessary to pay closer attention to the disposal of surface
water in order to ensure that the development does not contribute additional runoff to
receiving watercourses and thereby increase the risk of flooding to other areas.

However, it is anticipated that current awareness of sustainable drainage techniques
(SUDS), which will be required as a prerequisite of any future development, will actually
reduce the rate of runoff from the proposed sites. The provision of SUDS is the first
method of disposal to be considered for surface water. Further information is provided
in Section 4.8.4 and Appendix D.

BROMSGROVE DISTRICT

The Bromsgrove Council Drainage Engineer has identified the following Greenfield sites
as being potentially problematic in terms of increased runoff downstream: A1, A10, A6,
A5, A4, A2, A9, A11, A13 and A8. Due to drainage and sewer restrictions, all these
sites will have to accommodate and dispose of all surface runoff collected within their
area using SUDS
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REDDITCH BOROUGH

The Redditch Council Drainage Engineer has identified the ADR sites, A16 and A14
(both Greenfield sites) as being potentially problematic in terms of increased runoff
downstream. They are large in extent and on sloping land which is underlain by
impermeable soils. They will therefore have to accommodate and dispose of all surface
runoff collected within their area using SUDS.

Loss of Floodplain Storage

As shown in Tables 7 and 8, there are a number of potential developments which fall
within Flood Zones 2 and 3. Such proposals have the potential to:

» reduce floodplain storage;
= impede water flows; and
» increase flood risk elsewhere

All proposals in Flood Zones 2 and 3 should be subjected to the Sequential Test, the
Exception Test (if required), and accompanied by a FRA. See Annex E, PPS25 for
minimum requirements.

In Flood Zone 2 water-compatible, less vulnerable and more vulnerable uses of land and
essential infrastructure are appropriate. In Flood Zone 3 only water-compatible and less
vulnerable uses of land are appropriate, highly vulnerable uses should not be permitted
in this zone. More vulnerable and essential infrastructure uses should only be permitted
in Zone 3a if the Exception Test is passed. No development, other than Water
Compatible and Essential Infrastructure (following application of the Exception Test), is
permitted in Flood Zone 3b. Any development permitted in line with PPS25 should be
designed and constructed to remain operational and safe for users in times of flood.

Employment use, including shops, financial, professional an other services, restaurants
and cafes, hot food takeaways, offices, general industry, storage and distribution, non
residential institutions and assembly and leisure, are identified within PPS25 as being
‘Less Vulnerable’. These are therefore permitted in Flood Zones 2 or 3a, following
application of the Sequential Test. Residential use is generally classified as ‘More
Vulnerable’, unless it consists of caravans, mobile homes or park homes intended for
permanent use or includes basement dwellings, in which case it is classified as ‘Highly
Vulnerable’. Following application of the Sequential Test, application of the Exception
Test is required for More Vulnerable use development in Flood Zone 3a and Highly
Vulnerable development in Flood Zone 2.

The Environment Agency will object to any development which does not accord with
guidance contained within PPS25. In addition, the Local Planning Authority will object if
the sequential test cannot be passed, Land Drainage Authorities should oppose
development that will increase surface water runoff into localised watercourses and
Local Emergency Planners and Local Resilience Forums should oppose development
where there is no safe access or egress for evacuation or rescue. Developers also have
a responsibility to follow the guidance of PPS25.
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Guidance

Guidance on the preparation of FRAs for allocated development sites.
Guidance on the likely applicability of different sustainable drainage systems (SUDS)
techniques for managing surface water run-off at key development sites.

General

Guidance on the preparation of site specific FRAs is provided in Chapter 3 of
Development and Flood Risk a Practice Guide Companion to PPS25, “Living Draft”,
(Communities and Local Government, June 2008). Additional Guidance regarding canal
flooding, site specific FRAs and the use of SUDS is included in Appendix D.

It is recommended that before any of the potential development sites are taken forward
a site specific FRA should be undertaken, addressing the specific issues identified in
Section 4 of this Level 1 SFRA.

Additional guidance for specific elements is given below.
Application of the Sequential Test

The policies in PPS25 require that all stages of the development planning process
should take account of both the nature and spatial distribution of flood risk and the
degree of vulnerability of different types of development. Reinforcing the philosophy of
managing flood risk through avoidance/prevention, PPS25 requires that planners and
developers do not simply match land use types to areas or zones with an ‘acceptable’
degree of flood risk. Rather, a sequential approach to location of new development is
required, by application of the Sequential Test as defined in paragraphs 16 and 17 and
paragraphs D1 to D8 of Annex D of PPS25.

The application of the Sequential Test requires the identification of Flood Zones as
defined in Table D.1 of PPS25. Also, it will require LPAs to demonstrate that there are
no reasonable available sites in areas with a lower probability of flooding that would be
appropriate to the type of development or land use proposed, by considering all forms of
flooding based on a Level 1 SFRA (i.e. as reported in this report and accompanying
maps).

It is the responsibility of the decision-maker (i.e. the Local Planning Authority) to
undertake the Sequential Test (Paragraph 4.3, PPS25 Practice Guide). However, where
there is no sequentially tested LDD policies the responsibility to provide the evidence for
the Local Planning Authority to carry out the Sequential Test lies with the developer
(Paragraph 4.2.2, PPS25 Practice Guide).

Flood Risk Assessment
Properly prepared assessments of flood risk will inform the decision-making process at
all stages of development planning. Annex E of PPS25 stipulates requirements for three

levels of flood risk assessment:

¢ Regional Flood Risk Assessments (RFRA);
e Strategic Flood risk Assessments (SFRAs); and
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e Site-specific Flood Risk Assessments (FRAs).

The responsibility for preparing RFRAs will remain with Regional Planning Bodies and
Local Planning Authorities are responsible for preparing SFRAs. The final version of the
West Midlands RFRA was published in October 2007 and can be downloaded from the
West Midlands Regional Assembly website (www.wmra.gov.uk). This document
concludes that both Bromsgrove District and Redditch Borough have a low inherent
flood risk, although flooding hot spots were identified in Redditch town by the Borough
Council and Bromsgrove District Council stated that flood risk was a significant factor in
strategic planning as part of the RFRA. The Environment Agency has advised that a
revised version of this document is due to be released at the end of the year, although
this does not yet appear to be available at the time of writing this SFRA.

In order to provide relevant information and to steer the planning-process in the right
direction, the minimum requirements for FRAs are that they should:

e be proportionate to the risk and appropriate to the scale, nature and location of
the development;

e consider the risk of flooding arising from the development in addition to the risk
of flooding to the development;

¢ take the impacts of climate change into account as per Annex B of PPS25;

e be undertaken by competent people, as early as possible in the particular
planning process, to avoid misplaced effort and raising landowner expectations
where land is unsuitable for development;

e consider both the potential adverse and beneficial effects of flood risk
management infrastructure including raised defences, flow channels, flood
storage areas and other artificial features together with the consequences of
their failure;

e consider the vulnerability of those that could occupy and use the development,
taking account of the Sequential and Exception Tests and the vulnerability
classification as per Annex D of PPS25, including arrangements for safe access;

e consider and quantify the different types of flooding (whether from natural and
human sources and including joint and cumulative effects) and identify flood risk
reduction measures, so that assessments are fit for the purpose of the decisions
being made;

e consider the effects of a range of flooding events including extreme events on
people, property, the natural and historic environment and river and coastal
processes;

¢ include the assessment of the residual risk after risk reduction measures have
been taken into account and demonstrate that this is acceptable for the
particular development or land use;

e consider how the development will modify run-off and promote the use of
Sustainable Drainage Systems (SUDS) to mitigate that impact; and

e be supported by appropriate data and information, including historical
information on previous events.

At the planning application stage, an appropriate site-specific FRA should be carried out
to demonstrate how flood risk from all sources of flooding to the development itself and
flood risk to others would be managed by fully taking into account climate change
impacts. Table D.1 of PPS25 defines the requirements for carrying out FRAs for
development sites depending on their location within each type of Flood Zone.
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Therefore, planning applications for development proposals of 1 hectare or greater in
Flood Zone 1 and all proposals for new development located in Flood Zones 2 and 3
should be accompanied by an FRA, which satisfies the above minimum requirements.

Surface Water Management

Historically, surface water drainage systems have been designed to remove surface
water from a site as quickly as possible by means of underground piped systems. This
has the potential to increase flooding problems downstream and does not contribute to
the natural recharge of groundwater levels. Such systems contribute to the transport of
pollutants from urban areas to watercourses and groundwater. In addition, to cater for
climate change, a 20% reduction in flows leaving the site is required. Many areas within
Bromsgrove District and Redditch Borough, do not have surface water sewers or
operate combined sewer systems which are already operating at and beyond capacity,
as discussed in Section 3.1.3.

With concerns surrounding the impacts of climate change and the requirements of the
PPS25 and Water Framework Directive, a more sustainable approach to drainage is
required to reduce flood risk, manage water quality and provide integrated amenity
benefits. The effective disposal of surface water from development is a material planning
consideration in determining proposals for the development and use of land. It will
always be much more effective to manage surface water flooding at and from new
development early in the land acquisition and design process rather than to resolve
problems after development. PPS25 advises that the surface water drainage systems of
all new developments should be designed to cater for a 30% increase in rainfall intensity
for residential developments and 20% for commercial (lower, due to the shorter lifetime
of the development).

As urban developments can have a big effect on the quantity and speed of surface
water runoff, regional planning bodies and local authorities are encouraged to promote
the use of SUDS for the management of run-off. SUDS aim to mimic natural drainage
processes and remove pollutants from urban run-off at source. They comprise a wide
range of techniques, including green roofs, permeable paving, rainwater harvesting,
swales, detention basins, ponds and wetlands. Due to the rapid runoff and flash
flooding experienced within the study area the main aim of the SUDS techniques should
be to reduce the runoff rates from a development to the Greenfield runoff rates
experienced at the site before the development took place.

SUDS are more sustainable than traditional methods because they can:
e Manage the speed of the runoff

Protect or enhance the water quality

Reduce the environmental impact of developments

Provide a habitat for wildlife

Encourage natural groundwater recharge.

In addition, they can be used to create more imaginative and attractive developments
and are designed so that less damage is done, than conventional systems, if their
capacity is exceeded.

To realise the greatest improvement in water quality and flood risk management these
components can be used in combination. The surface water drainage arrangements for
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any development site should be such that the volumes and peak flow rates of surface
water leaving a developed site are no greater than the rates prior to the proposed
development, unless specific off-site arrangements are made and result in the same net
effect.

Successful implementation of SUDS will require the early consideration of a wide range
of issues surrounding their management, long-term adoption and maintenance. The
design team and stakeholders should take every opportunity for early discussion about
SUDS and should consider them at the feasibility stage of a development, to realise the
optimum contribution. SUDS are better suited to areas of new development than in-fill.
This is because for new development the drainage system for the whole area can be
considered and designed at the same time, ensuring a consistent system across the
development area and surroundings. Retro-fitting produces pockets of SUDS which
work in isolation and therefore are not as effective as they could be within a SUDS
strategy.

All growth sites can increase flood risk on the receiving watercourses unless the
additional runoff from the future development is adequately managed.

It is imperative that when designing SUDS for an area that both the Environment Agency
and the Council drainage board are consulted at all stages of the design. This will
ensure that the SUDS fit with the existing drainage network.

SUDS need to be regularly maintained to ensure they operate efficiently and effectively.
The maintenance regime should be detailed and agreed during the design stage.
Different SUDS techniques require different levels of maintenance therefore it is
important to make it clear who is responsible for the maintenance at the start of the
design and put a programme in place for future maintenance work.

Government Guidance has been produced in the new water strategy for England, Future
Water, which was published in February 2008. This strategy sets out the Government’s
long-term vision for water management in England. Following this publication, a
consultation is currently underway (and due to finish 30" April 2008) regarding policy
measures to improve the way that surface water runoff is managed. One of the
suggested management tools is the development of Surface Water Management Plans.
When completed, these should provide useful guidance for developers and local
authorities. More information regarding these strategies and plans can be found on the
Defra website (www.defra.gov.uk/Environment/water/strategy/index.htm).

Further guidance and examples regarding the implementation of SUDS techniques is
given in Appendix D. However, as outlined in Section 2.3, the underlying geology of
Bromsgrove District and Redditch Borough may limit the volume of water that can
infiltrate into the substrata. As much of the area is underlain by impermeable silts and
clays, techniques which store water for reuse within the development sites, such as
rainwater harvesting may be more appropriate. In addition, the Environment Agency
has defined the locations of Source Protection Zones (SPZs) for groundwater sources,
such as wells, boreholes and springs used for public drinking water supply. These
zones show the risk of contamination from any activities that might cause pollution in the
area. The closer the activity, the greater the risk. Figure 14, below, shows the SPZs
located beneath Bromsgrove District and Redditch Borough.
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Figure 14 — Source Protection Zones Affecting Potential Development within Bromsgrove District and
Redditch Borough

Total
Inner Zone Quter Zone
Catchment

Zone 1 (Inner protection zone)

Any pollution that can travel to the borehole within 50 days from any point within the
zone is classified as being inside zone 1. This applies at and below the water table. This
zone also has a minimum 50 metre protection radius around the borehole. These criteria
are designed to protect against the transmission of toxic chemicals and water-borne
disease.

Zone 2 (Outer protection zone)

The outer zone covers pollution that takes up to 400 days to travel to the borehole, or
25% of the total catchment area — whichever area is the biggest. This travel time is the
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minimum amount of time that we think pollutants need to be diluted, reduced in strength
or delayed by the time they reach the borehole.

Zone 3 (Total catchment)

The total catchment is the total area needed to support removal of water from the
borehole, and to support any discharge from the borehole.

(Environment Agency website)

Depending upon the proposed catchment and estimated surface water runoff pollutant
load, the application of SUDS, especially those based upon infiltration, must be done so
with care within areas designated as Source Protection Zones (SPZ). SUDS schemes
serving these catchments must fully integrate the management train concept and be
lined in the upper stages (i.e. where the pollutant load is likely to be at its highest) in
order to minimise the potential for pollutant laden surface water to infiltrate the ground.
The management train concept starts with prevention for individual premises and
progresses through local source controls to larger downstream site and regional
controls.

Additional information on the planning, design, construction and operation of SUDS can
be found in the CIRIA publication C697, The SUDS Manual, and the associated site
handbook C698, both of which can be downloaded from the CIRIA website:
www.ciria.org.uk/downloads.htm

Flood Warning and Emergency Planning
New developments should consider the role of flood warning.

The Environment Agency operates a National flood warning system for a large number
of existing properties currently at risk of flooding in order to enable householders to
protect life or take early action to manage the effect of flooding on property. New
developments should consider the role of flood warning in managing residual risks
although they should not rely solely on them. Section 4.6 discussed the present
availability of flood warning and emergency response arrangements within the Borough
and District.

Developments which include areas likely to flood will need to provide appropriate flood
warning and formulate appropriate emergency plans to ensure their safe occupancy in
the future. As a minimum, where any such development takes place in flood risk areas it
is important that there is adequate passive flood warning in place, with signs highlighting
the susceptibility to flooding and clearly signed evacuation routes where necessary.

Residual Risk Management

Flood risk to people and property associated with new developments can be managed
but it can never be completely removed; a residual risk will always remain after flood
management or mitigation measures have been put in place. Residual risk can be
defined as the risk remaining after applying the sequential approach and taking
mitigating actions.

Local Planning Authorities and developers should always consider residual flood risk
issues relating to a development. The potential sources of this residual risk will need to
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be identified in the FRA, along with their potential impacts, and the most significant will
have to be mitigated through flood risk management measures. The costs of such
measures may be low compared to the damages they avoid and may enhance the value
of the development.

As with all aspects of development and flood risk, it is best to consider residual flood risk
early in the planning process, as measures to manage it may impact on site layout and
the extent of developable land.

New developments will be expected to show that they do not increase flood risk for up to
the 1 in 100 year flood event plus climate change and threat there is no reduction in the
storage volume of the floodplain. All development will need to demonstrate that it is
safe, over its lifetime. The Environment Agency advise the following:

e Raising finished floor levels 600mm above the 1 in 100 year plus climate
change flood event;

e More and Highly vulnerable development will need safe dry access up to the 1
in 100 year event plus climate change; and

¢ Flood management plans will be required to show access to and from the site
during flood conditions.

In addition to the above measures there is also the risk of flooding that can occur in
flood events in excess of the 1 in 100 year event and the 1 in 1,000 year extreme flood.
New development, particularly more and highly vulnerable uses will need to show that
the level of flood risk can be safely managed. Emergency planners and local Resilience
Forums should be contacted on whether they can evacuate safely during times of
flooding up to and including the extreme flood events.

Although flooding cannot be wholly prevented, its impacts can be reduced through good
planning and management. Thus it is vital to make the most of opportunities to reduce
existing flood risk to communities. For instance, opportunities to re-create and safeguard
functional flood plain and washlands and to design more livable developments
combining sustainable defences, green/recreational space and increased flood storage
should be investigated as early as possible when planning new developments.

Residual flood risk management needs to be coordinated with emergency procedures.
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CONCLUSIONS AND RECOMMENDATIONS
Conclusions

Flooding, is a key issue within Bromsgrove District and Redditch Borough and one that
should be considered in all stages of the planning process. Although limited Main River
flooding does occur, most notably from the Swans Brook and the Bow Brook in Redditch
Borough, surface water and sewer flooding is much more widespread and rapid,
resulting in the direct flooding of property and roads or the overtopping of the smaller
ordinary watercourses. This is assisted by the topography, geology, farming practices,
lack of maintenance and the urbanisation of the catchments.

The information and knowledge gathered through this Level 1 SFRA should be used to
inform the emerging LDFs and Core Strategies and future flood risk management needs
of the Borough and District. It will also provide a sound basis should a future Level 2
SFRA be required. This Level 1 SFRA considers all sources of flooding within the
Borough and District based on a desktop study and extensive consultation carried out
with the Environment Agency, the Councils, Severn Trent Water, British Waterways and
the Highways Agency. It satisfies the requirements for SFRAs and more specifically the
amplified guidance given in paragraphs 3.43 to 3.49 of PPS25 Practice Guide
Companion for preparing Level 1 SFRAs.

The findings of the Level 1 SFRA are given in the form of this report and the
accompanying SFRA Flood Zone maps (as per Table D.1 of PPS25) covering the entire
Borough and District. These maps provide the basis for the application of Sequential
Test. The figures will also be available in a GIS framework on a CD accompanying the
final version of this Level 1 SFRA. All the map layers will be available within the GIS
and will enable the viewer to zoom the key areas of interest. If the Exception Test is to
be applied when identifying the Preferred Options and allocating development sites then
the Council may have to carry out a Level 2 SFRA to fully consider the effectiveness and
standard of protection provided by the existing flood defences.

Recommendations

The Sequential Test must be applied by the Councils for all development sites and other
sites in accordance with the findings of this report when preparing the emerging LDF
documents for the Redditch Borough and Bromsgrove District. The Guidance Note in
Appendix D along with the findings of this SFRA, will assist with this process. |If the
Exception Test is needed, an update of the existing SFRA (including a review of
developer guidance) may be necessary in order to meet the requirements of a Level 2
SFRA as defined in PPS25. The Level 2 SFRA would incorporate additional flood risk
analysis and include additional guidance for Councils and developers. This would
include a more detailed assessment of the risk and consequence of overtopping of the
flood defences. The Functional Floodplain for some main, and minor, rivers and
watercourses would need mapping during this update. A recommended Scope for a
Level 2 SFRA is shown below.

Management of surface runoff from the proposed sites should use a combination of site
specific and strategic SUDS measures encouraging ‘source control’ where possible.
These measures should be developed with a strategic approach to flood management in
mind.
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Level 2 SFRA Scope

Following the guidance provided in PPS25: A Practice Guide, pp52 and the conclusions
of this Level 1 SFRA, the following scope is recommended for a Level 2 SFRA for the
study area of Bromsgrove District and Redditch Borough:

Appraisal of the current condition of flood defence infrastructure and the likely
future management policy with regards to its maintenance and upgrade (this
analysis will be limited within the study area due to the limited number of flood
defences) — this will assess the likelihood of defence failure and therefore the
requirement for additional infrastructure maintenance during the planning period;
An appraisal of the probability and consequences of overtopping or failure of the
existing flood risk management infrastructure, including an appropriate
allowance for climate change. This SFRA has indicated that only the flood
defences on the Sugar Brook in Bromsgrove will require additional analysis,
relating to Development Site E8 and potentially the Policy Reference
development sites located in proximity to the flood defences. None of the other
flood defences are located in proximity to the development sites, although this
will require further review as part of the Level 2 SFRA;

Identification of safe access and egress routes to any development located
within Flood Zones 2 and 3 during a 100 year flood event;

Definition and mapping of the functional floodplain in locations next to proposed
development sites — this will assist the Councils in undertaking the Sequential
and Exception Tests;

Maps showing the distribution of flood risk across all the Flood Zones from all
sources of flooding taking climate change into account. This will require the
modelling of watercourses identified as problematic within this Level 1 SFRA
and located in proximity to potential development sites to enable accurate
execution of the Sequential and Exception Tests. It is recommended that this
additional modelling determines the Functional Floodplain, 100 year, 100 year
plus climate change, 1000 year and 1000 year plus climate change flood extents
on the following watercourses:

Bromsgrove District Redditch Borough
- the Spadesbourne - the Batchley Brook
Brook - the Red Ditch

- the Battlefield Brook
- the Gallows Brook

A review of the revised River Arrow model and re-running to account for the 100
year with climate change, 1000 year flood extent and 1000 year with climate
change, if not included;

Investigation into the feasibility of compensatory flood storage in order to ensure
that flood risk does not increase as a result of development taking place in the
flood plain;

Guidance on appropriate policies for sites which satisfy parts a) and b) of the
Exception Test and requirements to consider at the planning application stage to
pass part c) of the Exception Test;

Guidance of the preparation of FRAs for sites of varying risk across the flood
zones, including information about the use of SUDS techniques;
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= Identification of the location of critical drainage area and identification of the
need for Surface Water Management Plans (as shown in this Level 1 SFRA,
surface water flooding is of particular importance within Bromsgrove District and
Redditch Borough and requires additional analysis);

* Meaningful recommendations to inform policy, development control, and
technical issues; and

= Analysis of features that have an informal flood defence function (e.g. the weirs
and mill ponds etc).

LDF Policies and Development Control Policies

The Strategic Flood Risk Assessment provides flood risk information to support
appropriate land use allocations within the Borough and District. The site allocations
within the Core Strategy Local Development Document should reflect the Council’'s
strategic planning policies and approach to flood risk and site allocations should reflect
the application of the Sequential Test, as well as guidance on how flood risk issues
should be addressed at sites allocated within flood risk areas. The following flow chart
has been taken from PPS25: A Practice Guide, pp14 and illustrates how flood risk
issues should be factored into LDDs in the detailed allocation of land use types across
their area:
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Notes

1 Guidance on undertaking a SFRA can be found in chapter 3.

2 Guidance on developing the scope of 5A can be found in ODPA {2005 Sustainabilily Appraisal of Regional Spatial Strategies
(A5} and Local Development Documents (LDD). Guidance on suitable flood risk indicators can be found in Fiood Risk Assessment

Gudance for New Developrent FD2320, D2.1

3 Fiood Zone 1 for fluvial and tidal flooding and with a low risk of flocding from other sources

4 Induding an assessment of the potential effect of proposed development on surface water run-off,

5 Including consideration of the variability of flood risk within a Zone

& Including in broad terms, consideration of the variability of ficod risk within a flood zone from existing SFRAS,

The SFRA provides the baseline information for the Sustainability Appraisal (SA) of
LDDs for the scoping and evaluation stages, in addition to providing the evidence base
for the application of the Sequential Test and Exception Test in the land use allocation
process. ldeally the LPA should demonstrate, as part of the SA, that it has considered a
range of options in conjunction with the Flood Zone information from the SFRA and
applied Sequential Test and, if necessary, Exception Test. The LDDs should identify the
specific flood risk related issues which will need to be addressed for certain site
allocations when a planning application is submitted for their development.

Suggested local polices for the LDF, which presume that PPS25 is followed, are listed
below:

» Development sites should be allocated according to the Sequential, and if
necessary Exception tests, as detailed within this report, and evidence must be
provided for the reasoning;

= Additional FRAs should be carried out for sites for which Flood Zones are
undefined or other sources of flood risk are considered an issue, as
recommended within this SFRA;

= Where development is proposed in undefended areas of the floodplain, which lie
outside of the functional floodplain it must remain safe without increasing flood
risk, and ideally reducing the risk;

» Where development is proposed behind raised flood defences additional
analysis will be required as part of a Level 2 SFRA or site specific FRA with
regards to the increase in residual risk through loss of flood site storage or the
disruption of conveyance routes;

= Application of the flood risk management hierarchy should be used before
solutions such as ground raising or the construction of new defences are
considered;

=  Where appropriate the LDF should allocated green corridors along the lines of
watercourses;

» Paving of gardens or other areas should be controlled and SUDS would be
required to drain these wherever practicable;

= Appropriate SUDS techniques should be considered for all new developments to
ensure that flood risk is not increased elsewhere. For Greenfield sites, this will
require a calculation of Greenfield runoff rates;

» Any new development on a site should give full consideration to improving
existing culverts by either opening them up, or if this is not practicable, then the
existing culvert should be improved in capacity;

= New developments that have watercourses running through them should have a
comprehensive plan for managing and maintaining the watercourse; and

»  Where practicable flood risk should be reduced by increasing flood storage,
improving flood flow routes and/or removing existing obstructions to flow.
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Appendix A
Figures
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ROYAL HASKONING

Table B1 : Historic Flooding Records from watercourses within Bromsgrove
ID3 Location' Watercourse and Cause® Dates Source Comments
. . Guide to Bromsgrove Blog Plagque on wall of MFG
-9
4 High Street Cause i - ? brook, tributary 13/04/1792 http://www.mark.norton.dsl.pipex.com/town_guid Solicitors building marks
of Spadesbourne Brook
e.html flood level
Unspecified Railway line impassable
Cause i — Sugar Brook or Worcester news archive because of flood water
5 Railway Line River Salwarpe 12/02/2001 http://archive.worcesternews.co.uk/2001/2/14/337 | covering the rails. 16hr
Or 808.html delay for passengers on
Cause iv Newcastle to Plymouth line.
Unspecified BBC Traffic Website
7 C\f:s? gsg;ztf_zr:ctl:il::d) near Cause i - ? brook, tributary 22/07/2007 http://www.bbc.co.uk/mobile/traffic/mid/here/story Sfl?li %%i?]mh ways because
! of Spadesbourne Brook 2007_07_22.shtml?ame= 9
. . BBC Traffic Website
8 Austin Road at Housman Close | Unspecified 22/07/2007 hitp://www.bbc. co.uk/mobile/traffic/mid/ere/story | C/05d both ways because
junction Cause iv? 5007 07 22.shtml?ame= of flooding
Unspecified BBC Traffic Website
9 E{gzrdwﬁ?]gt:zzad near Stoke Cause i — Sugar Brook 22/07/2007 http://www.bbc.co.uk/mobile/traffic/mid/here/story gl?;%%it?]oth ways because
J Cause iv? 2007_07_22.shtml?ame= 9
Waterscape.com
Next to B&W canal, o . http://www.waterscape.com/features-and- High water levels caused
12 Bromsgrove Cause | — canal overtopping | July 2007 articles/features/boaters-update/boaters-update- localised flooding
august-2007
Unspecified West Mercia Constabulary News
96 A38 by Morrisons Supermarket CauFS)e il or iv 20" July 2007 http://www.westmercia.police.uk/press/joinedup.h | Road closed due to flooding
’ tm
Run off from agricultural
land on to 60s estate flood
properties. Infrastructure
_— . . . will not take flood waters
207 Pennine Road Cause iii and iv Repeatedly Ejrgrr]r:]sg;?l\ée)Dmrlct Councll Drainage Engineer and it is difficult to improve.
y The land has been left fallow
by the farmer which now
minimises such flooding
incidents.
Stream culverted by
Worcestershire County
208 Bungay Lake Lane Cause iii Repeatedly Bromsgrove District Council Drainage Engineer Council in various places.

(Parkgate/Kidderminster Road)

(John Bailey)

Large catchment area with a
poor outfall. Affects mainly
highway plus property
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D3

Location'

Watercourse and Cause’

Dates

Source

Comments

209

Birmingham Road/The Strand

Cause iii
SEWER

Repeatedly

Bromsgrove District Council Drainage Engineer
(John Bailey)

Spadesbourne passes
beneath The Strand. Large
culvert partially cleared out
by Worcestershire County
Council but premises are
affected by highway water
not getting away.

Also the Severn Trent Water
balancing tank off line from
the foul water sewer,
otherwise High Street
properties affected by
surcharge within 1884
combined sewer.

210

Market Street

Cause iii

Repeatedly

Bromsgrove District Council Drainage Engineer
(John Bailey)

Two hidden weirs on line of
Spadesbourne, will flood
properties at Southern end
of high street if obstructed.

211

Watt Close

Cause iii and i

Repeatedly

Bromsgrove District Council Drainage Engineer
(John Bailey)

Bromsgrove District Council
land around
Spadesbourne/Battlefield
Brook will become flooded.
Is a good control point.
Downstream restricted by
Ford Road Bridge. Brook
Road properties can be
affected by flooding.

212

Worcester Road/Charford

Causeiiiand i

Repeatedly

Bromsgrove District Council Drainage Engineer
(John Bailey)

Bridging points hold back
flows. Occasional flooding
on Worcester Road.
Charford Road, with the
Spadesbourne by its side
has a deep profile thus
acting as a storage area
protecting Sugarbrook area
that has limited flooding
opposite public house.
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D3

Location'

Watercourse and Cause®

Dates

Source

Comments

213

Old Station Road/Bank Mill
Road

Cause iii
SEWER

Repeatedly

Bromsgrove District Council Drainage Engineer
(John Bailey)

Properties flood due to
inadequate highway drains
along with recent
development adding storm
discharge both to the foul
and highway drain.
Bromsgrove District Council
arranged a hydro brake onto
foul/combined. Four houses
previously affected.

214

Stonehouse Road/Wellington
Road

Cause iii and i

Repeatedly

Bromsgrove District Council Drainage Engineer
(John Bailey)

Stream divides properties.
Lacks capacity and
maintenance. Run off from
the highways being
unattenuated is a problem,
as is the downstream
culvert. Three houses plus
gardens are affected on a
regular basis.

215

Stoke Road (Morrisons)

Cause i — Sugar Brook
SEWERS

Repeatedly

Bromsgrove District Council Drainage Engineer
(John Bailey)

Traffic island area becomes
flooded during high flows
and prolonged storm. Is on
line to the main sewerage
works. Along with numerous
storm water sewers and
highway drains to The
Sugarbrook Works has
supposedly corrected main
inlet to accommodate this
situation. Major works to all
sewers required.
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D3

Location'

Watercourse and Cause®

Dates

Source

Comments

216

Buntsford Hill/Fish House Lane

Cause i — River Salwarpe

Repeatedly

Bromsgrove District Council Drainage Engineer
(John Bailey)

The River Salwarpe bursts
its banks onto the adjoining
highway closing off the
valley and isolating various
houses. EA needs to putin
extra storage in this are in
the way of recreating flood
plans.

217

Fish House Lane — Manor
House

Cause i and iii

Repeatedly

Bromsgrove District Council Drainage Engineer
(John Bailey)

Subsidiary stream joins the
River Salwarpe. Backs up
instantly to house. Recent
flood defence scheme has
eased the situation but
upstream between the
railway and canal property
again floods due to
restrictive culverts.

Notes

1. The above is not an exhaustive list of flooding records.

2. Causes of flooding

i Overflow of watercourses and existing flood defences including water retention facilities such as flood storage reservoirs/washlands and storm water balancing

ponds;

ii. Breaching of flood defences (including flood storage areas)

iii. Mechanical, structural or operational failure (including due to blockages) or hydraulic structures, pumps etc;

iv. Localised surface water flooding (including sewer flooding and overland flooding);
V. Functional Floodplains or Washlands; and
Vi Groundwater flooding.

3. ltalic and underlined numbers indicate a general, unspecified location (e.g. an event affecting an entire town or a long stretch of river)
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Table B2 : Historic Flooding Records from watercourses within Redditch
ID3 Location' Watercourse and Cause® Dates Source Comments
Database provided by Redditch Borough Council Approxmately 5 houses
Drainage Engineer (Clive Wilson) flooded internally from
9 9 overland flow
1 house flooded externally
from land drainage,
Abbotswood Close, Winyates Ipsley Brook highway and sewer
17 Green Cause i, iii, iv Repeatedly flooding
Earth Flood bund
. Do constructed to protect
Redditch Council ‘Policy Statement on Flood ;
Defence, Revised Dec 2005 houses in Abbotswood
Close
Approximately 8 houses
flooded internally and 3
Ipsley Brook Database provided by Redditch Borough Council houses flooded externally
19 Allensmore Close, Matchborough Cause i, iii, iv 20/07/07 Drainage Engineer (Clive Wilson) from land drainage, sewer
overflow and highways
runoff.
Approximately 3 houses
. Churchill Brook Database provided by Redditch Borough Council flooded externally from
20 Arley Close, Church Hil Cause i and iv 20/07/07 Drainage Engineer (Clive Wilson) land drainage and brook
overflow.
Approximately 10 houses
21 Ashperton Close, Southcrest Cause iv 20/07/07 Database proylded by lReddl_tch Borough Council flooded externally by
Drainage Engineer (Clive Wilson) overland flow (land
drainage)
2 Ash Tree Road, Batchley Batchle_y Brook _ 20/07/07 Database prO\_nded by lReddl_tch Borough Council 1 hogse suffered external
Cause i and Cause iv Drainage Engineer (Clive Wilson) flooding
. . . 1 house flooded externally
Ipsley Brook Database provided by Redditch Borough Council .
24 Atcham Close, Matchborough Cause i and cause iv 20/07/07 Drainage Engineer (Clive Wilson) g?orgléamng drainage
Database provided by Redditch Borough Council
25 Atherstone Close, Matchborough Ipsley Brook 20/07/07 Drainage Engineer (Clive Wilson) 1 house affected
Database provided by Redditch Borough Council
26 Batchley Road, Batchley Batchley Brook 20/07/07 Drainage Engineer (Clive Wilson) 1 house affected
Approximately 11 houses
affected by internal
27 Beech Tree Close, Batchley Batchley Brook Repeatedly Database provided by Redditch Borough Council flooding and 3 houses

Cause i and Case iv

Drainage Engineer (Clive Wilson)

affected by external
flooding as a result of land
drainage.
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2

ID3 Location' Watercourse and Cause Dates Source Comments
. Database provided by Redditch Borough Council 1 property flooded
29 Brinklow Close, Matchborough Not Known 20/07/07 Drainage Engineer (Clive Wilson) externally
Approximately 15
properties flooded
. Database provided by Redditch Borough Council internally — 3 from sewer
30 Bromsgrove Road, Batchley Cause iii and iv 20/07/07 Drainage Engineer (Clive Wilson) and highway flooding and
12 from land drainage
problems
20/07/07
Formerly
Dagnell Brook Repeatedly until | Database provided by Redditch Borough Council
3 Brooklands Lane Cause i Q100 works Drainage Engineer (Clive Wilson) 1 house flooded externally
completed in the
mid 1990s.
32 Cedar Road, Batchley Cause iii and iv 20/07/07 Database prO\_nded by lReddl_tch Borough Council 3 houses flooded
Drainage Engineer (Clive Wilson) externally
Cause iii . . . 1 house internally flooded
34 Cheswick Close, Winyates (illegal works/obstructions in Repeatedly B?;%t;aseegr:mi,r;deee? (bé/”s:wﬁggn?orough Couni and 1 house externally
rear gardens) 9 9 flooded
. Database provided by Redditch Borough Council .
35 Church Road, Webheath Cause iv 20/07/07 Drainage Engineer (Clive Wilson) 1 house internally flooded
. Database provided by Redditch Borough Council .
36 Crabbs Cross Lane, Crabbs Cross | Cause iv 20/07/07 Drainage Engineer (Clive Wilson) 1 house internally flooded
. . . 1 house flooded internally
37 | Dairy Lane, Brockhil Cause iv 20/07/07 Database provided by Redditch Borough Council | 014 Grainage
Drainage Engineer (Clive Wilson)
problems
. . . 7 houses flooded
. . Database provided by Redditch Borough Council
38 Dolphin Road, Abbeydale Cause iii and iv 20/07/07 Drainage Engineer (Clive Wilson) ﬁ;gﬁw:)lllg from sewers and
The Wharrage Database provided by Redditch Borough Council 10 business units internally
40 Dunlop Road, Hunt End Cause i and iv 20/07/07 Drainage Engineer (Clive Wilson) flooded from sewers
. - Database provided by Redditch Borough Council
41 Edgmond Close, Winyates Unspecified 20/07/07 Drainage Engineer (Clive Wilson) 1 house externally flooded
42 Mason Road, Headless Cross Cause iii 20/07/07 Database prO\_nded by lReddl_tch Borough Council 1 hou;e flooded extgrnally
Drainage Engineer (Clive Wilson) from highways flooding
2 houses flooded
. Unspecified Database provided by Redditch Borough Council externally.
43 Exhall Close, Church Hill Some cause iii 20/07/07 Drainage Engineer (Clive Wilson) 1 house flooded internally
from highways drainage
. - Database provided by Redditch Borough Council
44 Flanders Close, Church Hill Unspecified 20/07/07 Drainage Engineer (Clive Wilson) 1 house externally flooded
. . . 2 houses flooded
45 Forge Mill Road, Riverside Cause iii 20/07/07 Database provided by Redditch Borough Council externally from highways

Drainage Engineer (Clive Wilson)

flooding
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D3 Location’ Watercourse and Cause® Dates Source Comments
Database provided by Redditch Borough Council
. . ; . . . 2 houses externally
46 Foxlydiate Crescent, Batchley Cause iv 20/07/07 Drainage Engineer (Clive Wilson) flooded from land drainage
. . . Business premises flooded
. . Database provided by Redditch Borough Council
47 Furze Lane, Winyates Green Cause iv 20/07/07 Drainage Engineer (Clive Wilson) zxtgrnally from land
rainage
. . . 1 house flooded from
48 Goodrich Close, Winyates West Cause iii and iv 20/07/07 Database proylded by .Redd'.mh Borough Council sewer and highway
Drainage Engineer (Clive Wilson) flooding
o Database provided by Redditch Borough Council
49 Greenlands Avenue, Greenlands Unspecified 20/07/07 Drainage Engineer (Clive Wilson) 1 house flooded externally
. . . 1 house flooded externally
. Database provided by Redditch Borough Council . -
50 Haseley Close, Matchborough East | Cause iii and iv 20/07/07 Drainage Engineer (Clive Wilson) :)Igoh(;?nhgvay drainage
) . . . 2 houses flooded
. . Church Hill Brook Database provided by Redditch Borough Council
51 Highley Close, Church Hill Cause i and iv 20/07/07 Drainage Engineer (Clive Wilson) g;(:iar:gggy from land
. . . . 1 house flooded externally
. . Churchill Brook Database provided by Redditch Borough Council
53 Hillmorton Close, Church Hill -~ . 20/07/07 . . . . from overbank, sewer and
Cause i, iii and iv Drainage Engineer (Clive Wilson) highway flooding
54 Hither Green Lane, Abbey Park Cause iv 20/07/07 Database prO\_nded by lReddl_tch Borough Council 1 house and golf course
Drainage Engineer (Clive Wilson) suffered external flooding
St Bede’s School, Holloway Lane, . Database provided by Redditch Borough Council School flooded internally
55 Lakeside Cause iv 20/07/07 Drainage Engineer (Clive Wilson) by sewers
Approximately 7 houses
. Ipsley Brook, Database provided by Redditch Borough Council suffered external flooding
56 Holyoaks Close, Winyates East Cause i, iii and iv 20/07/07 Drainage Engineer (Clive Wilson) from land drainage, sewers
and highway
4 houses internally flooded
. Blacksoils Brook Database provided by Redditch Borough Council from highways drainage.
57 lbstock Close, Winyates West Cause i, iii and iv 20/07/07 Drainage Engineer (Clive Wilson) 4 houses externally
flooded from land drainage
. - Database provided by Redditch Borough Council
58 limington Close, Matchborough Unspecified 20/07/07 Drainage Engineer (Clive Wilson) 1 house flooded externally
. Database provided by Redditch Borough Council 1 house flooded externally
59 lpsley Church Lane, Ipsley Cause iv 20/07/07 Drainage Engineer (Clive Wilson) from land drainage
Kempsey Close, Woodrow, " Database provided by Redditch Borough Council Approximately 7 houses
60 Winyates West Unspecified 20/07/07 Drainage Engineer (Clive Wilson) flooded externally
. - Database provided by Redditch Borough Council
61 Kinnersley Close Unspecified 20/07/07 Drainage Engineer (Clive Wilson) 1 house flooded
62 Ladygrove Close, Greenlands Unspecified 20/07/07 Database prO\_nded by lReddl_tch Borough Council 2 houses externally
Drainage Engineer (Clive Wilson) flooded
63 Linton Close, Matchborough Cause i and iv 20/07/07 Database provided by Redditch Borough Council 1 house flooded by sewers

Drainage Engineer (Clive Wilson)

and highways
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D3 Location’ Watercourse and Cause” Dates Source Comments
20/07/07
Formerly
E)?Fo)g?etggil\)/lé Approximately 11 houses
. Church Hill Brook ) : Database provided by Redditch Borough Council externally flooded and 1
65 Loxley Close, Church Hill Cause i and iv ;f:uféﬁgsé:d Drainage Engineer (Clive Wilson) house internally flooded
quency from land drainage
magnitude
following various
improvements
. . . . 1 house externally flooded
Middleton Close, Mappleborough . Database provided by Redditch Borough Council :
66 Green Cause iii and iv 20/07/07 Drainage Engineer (Clive Wilson) 3¥a?r?;/;/;eer and highway
. - Database provided by Redditch Borough Council 1 property internally
67 Milcote Close, Greenlands Unspecified 20/07/07 Drainage Engineer (Clive Wilson) flooded
- Ipsley Brook Database provided by Redditch Borough Council
68 Milhill Road, Matchborough Cause i? 20/07/07 Drainage Engineer (Clive Wilson) 1 house externally flooded
- Database provided by Redditch Borough Council
69 Napton Close, Matchborough Unspecified 20/07/07 Drainage Engineer (Clive Wilson) 1 house externally flooded
10 houses externally
. . . flooded by sewers and
71 | Northleach Close, Church Hil Cause iii and iv 20/07/07 patabase provided (bé’“s:‘\’,e'i}ggn?“ough Counail | pishway flooding
9 9 3 houses internally flooded
from sewers
. . . 1 house internally flooded
Batchley Brook Database provided by Redditch Borough Council
72 Oak Tree Avenue, Batchley Cause i and iv 20/07/07 Drainage Engineer (Clive Wilson) and 8 externa}lly flooded
from land drainage
. . Database provided by Redditch Borough Council 1 house externally flooded
73 Ombersley Close, Church Hill Cause iv 20/07/07 Drainage Engineer (Clive Wilson) by sewers
74 Oxleasow Road, Moons Moat Unspecified 20/07/07 Database prO\_nded by lReddl_tch Borough Council 1 business unit internally
Drainage Engineer (Clive Wilson) flooded
- Database provided by Redditch Borough Council 2 houses externally
75 Patch Lane, Oakenshaw North Unspecified 20/07/07 Drainage Engineer (Clive Wilson) flooded
76 Pebworth Close, Church Hill Unspecified 20/07/07 Database prO\_nded by lReddl_tch Borough Council 1 house flooded
Drainage Engineer (Clive Wilson) (externally?)
- Database provided by Redditch Borough Council
77 Plymouth Road, Southcrest Unspecified 20/07/07 Drainage Engineer (Clive Wilson) 1 house externally flooded
78 Poplar Road, Batchley Unspecified 20/07/07 Database proylded by .Redd'.mh Borough Council 1 house externally flooded
Drainage Engineer (Clive Wilson)
. Unspecified Database provided by Redditch Borough Council
79 Proctors Barn Lane, Lakeside River Arrow? 20/07/07 Drainage Engineer (Clive Wilson) 1 house flooded
. . . 1 house internally flooded
- Database provided by Redditch Borough Council
80 Pulman Close, Batchley Unspecified 20/07/07 Drainage Engineer (Clive Wilson) ﬁggdlagouse externally
81 Quinton Close, Matchborough Unspecified 20/07/07 Database provided by Redditch Borough Council 1 house externally flooded

Drainage Engineer (Clive Wilson)
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D3 Location’ Watercourse and Cause” Dates Source Comments
20/07/07 Database provided by Redditch Borough Council :) hggvsvzgt:;réallyhgzzged
Repeatedly Drainage Engineer (Clive Wilson) y Ilv flooded b
following externally flooded by
Batchley Brook construction of sewers
82 Salters Lane, Brockhill Cause i and iv g\slgcl)llsngs in early Highways and Drainage —
Highway flooding in excess
of 700mm depth
Regular, Redditch Borough Council Drainage Engineer Former farm land
sporadic (Clive Wilson) — anecdotal local knowledge
1 house internally and 1
. . Database provided by Redditch Borough Council house externally flooded
84 Sandhurst Close, Church Hill Cause iii and iv 20/07/07 Drainage Engineer (Clive Wilson) by sewer and highways
drainage
. . . 1 house flooded externally
. . . Database provided by Redditch Borough Council .
85 Snowshill Close, Church Hill Cause iii and iv 20/07/07 Drainage Engineer (Clive Wilson) Ijrl?aqllzgévers and highways
Approximately 7 houses
. Database provided by Redditch Borough Council flooded internally from
88 Watery Lane, Greenlands Cause iii and iv 20/07/07 Drainage Engineer (Clive Wilson) sewers and highways
drainage
Formerly
infrequent
flooding prior to
Brockhill
Development.
. Enforcement . . . 1 business flooded
89 Windsor Road, Enfield gggszlti(:h actions secured Bf;ﬁ]t;aseegrzomiee? ?é”s:c\j/sli}ggn?orOUQh Council internally from land
improved 9 9 drainage
performance,
nevertheless
flooding
occurred on
20/07/07
. . . 1 property externally
90 | Woodland Road, Batchley Cause iii/iv 20/07/07 Database provided by Redditch Borough Council | )46 trom highways

Drainage Engineer (Clive Wilson)

drainage
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D3 Location’ Watercourse and Cause” Dates Source Comments
‘...severe flooding...’
New seats in
Early 1930s Remembrance Garden
A new relief carried away and
Surface Water deposited on war
Sewer was memorial. Car’s carried
. constructed by Redditch Advertiser along in flood. Further
91 Plymouth Road, Southcrest H:ﬁ;g‘;'{\'/ed' Assumed cause STWL in http://www.redditchadvertiser.co.uk/news/ranewsp | down road a waterfall from
1978/79 which icturegalleries/reddnewsgalleryhistoricpictures/ the road through the
also significantly garden grounds onto the
improved train station platform.
drainage Some years later the road
performance. level was raised which
reduced the risk of further
flooding.
BBC Hereford and Worcester :
Business garage flooded
. - . http://www.bbc.co.uk/herefordandworcester/conte .
92 Garage, Redditch, unspecified Cause iv June 2007 ntimage_galleries/raw_sewage. redditch_garage ;IIVI:Z :(iarrvgg\;’\?e; kf!sOOded 3
_gallery.shtml?2
Blocked drains causing
. flooding at Redditch bus
(%I:r?:rlalag ?:lluof roper qull Bromsgrove Advertiser station
93 Oakly Road and Station Way I proper gully November 2005 http://archive.bromsgroveadvertiser.co.uk/2005/11 | “torrents of water” pour
provision in terms of both /23/387027.html down Oakly road into taxi
numbers and siting) '
rank
. . West Mercia Constabulary News
A441 Dagnell End Road/Weights Unspecified h . . . . Road closed due to
95 Lane Cause i, iil or iv 20" July 2007 mtp.//www.westmerua.pollce.uk/press/Jomedup.ht flooding
Torrential Rain
. . December 1900 | Alcester Local Past .
Arrow Valley from Redditch River Arrow . P “...general picture of
97 downstream Cause i (Also 1870s and | http://www.alcester.dial.pipex.com/localpast/96wn destruction from Redditch
1880s) /wn96flo.htm "
downwards...
98 Winyates Way, Unspecified 23" July 2007 r'?t(tag(/j/l\t/s?vr\]/v{/\ ?ggcrjtiiti?\;dvertiser co.uk/search/display | Photo
Matchborough/Winyates Possibly cause i, iii or iv var.1565297.0.your_flood_photos.php
Unspecified Redditch Advertiser
99 Battens Drive, South Moons Moat P 23" July 2007 http://www.redditchadvertiser.co.uk/search/display | Photo

Possibly cause i, iii or iv

.var.1565311.0.your_flood_photos.php
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D3 Location’ Watercourse and Cause” Dates Source Comments
Redditch Advertiser
http://www.redditchadvertiser.co.uk/search/display
.var.1565416.0.your_flood_photos.php
. - http://www.redditchadvertiser.co.uk/search/display
Batchley Brook, between Brockhill Unspecified rd Photo
100 . : S 23" July 2007 .var.1565378.0.your_flood_photos.php
Drive and Batchley Road Possibly cause i, iii or iv http+//www.redditchadvertiser.co.uk/search/display See also ID82
.var.1565406.0.your_flood_photos.php
http://www.redditchadvertiser.co.uk/search/index.
var.1.20.flood.php
Unspecified Redditch Advertiser
101 Brockhill and Batchley (general) Posgbl cause i. iii or iv 23" July 2007 http://www.redditchadvertiser.co.uk/search/index. Photo
y ’ var.1.20.flood.php
Redditch Advertiser
. . Unspecified rd http://www.redditchadvertiser.co.uk/search/display
102 Bordesley Lane, Riverside Possibly cause i, iii or iv 23" July 2007 .var.1565491.0.your_flood_photos.php Photo
- Redditch Advertiser
103 Batons Drive, South Moons Moat UnSp.ecmed s 23" July 2007 http://www.redditchadvertiser.co.uk/search/display Photo
Possibly cause i, iii or iv See also ID 99
.var.1565376.0.your_flood_photos.php
Unspecified Redditch Advertiser
104 Park Way, Abbeydale P S 23" July 2007 http://www.redditchadvertiser.co.uk/search/display | Photo
Possibly cause i, iii or iv
.var.1565496.0.your_flood_photos.php
Redditch Advertiser
106 Underpass at end of Beoley Road Cause i 4" June 2007 http://www.redditchadvertiser.co.uk/search/display \?Vz\éi;agge:trg;mfﬁgor 2
under Holloway Drive, Lakeside .var.1446168.0.boat_and_bath_in_underpass_flo failed
od.php ailed pump
o Database provided by Redditch Borough Council
108 Sedgley Close Unspecified 20/07/07 Drainage Engineer (Clive Wilson) 1 house flooded externally
. Database provided by Redditch Borough Council .
109 Green Lane, Studley Cause iv 20/07/07 Drainage Engineer (Clive Wilson) 1 house flooded internally
. Regularly and Reci _ . Houses flooded internally
124 Rosedale Close and Salters Lane Unspecified Recently Ex-Resident — conversation and externally
1 house floods externally in
125 B97 4LE, Birchfield Road Cause iii Regularly Relative of Resident — conversation garden due to blocked

drains. Neighbours are not
affected
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Notes

1. The above is not an exhaustive list of flooding records.
2. Causes of flooding

i Overflow of watercourses and existing flood defences including water retention facilities such as flood storage reservoirs/washlands and storm water balancing
ponds;

ii. Breaching of flood defences (including flood storage areas)
iii. Mechanical, structural or operational failure (including due to blockages) or hydraulic structures, pumps etc;

iv. Localised surface water flooding (including sewer flooding and overland flooding);
V. Functional Floodplains or Washlands; and
Vi Groundwater flooding.

3.  ltalic and underlined numbers indicate a general, unspecified location (e.g. an event affecting an entire town or a long stretch of river)
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Table B3 : Historic Flooding Records from watercourses within Other Areas in Bromsgrove District
D3 Location' Watercourse and Cause? Dates Source Comments
Worcester News Archive online Floods under railway bridge waist
1 Hanbury Road, Stoke Prior Cause i — canal or cause iv 30 October 2000 | http://archive.worcesternews.co.uk/200 high.
0/11/1/350651.html One car left floating
Worcester News Archive online
2 Houndsfield Lane, Wythall Cause i 30 October 2000 | http://archive.worcesternews.co.uk/200 Floods 6ft deep at ford
0/11/1/350651.html
L . . Barn is below road level on
Converted Barn, Dagnell End . Bromsgrove District Council Drainage .
3 Farm Cause iv Recently Engineer (John Bailey) downstream side. Frequent flood
problem
Unspecified
Cause i — ordinary Worcester news archive “...there were further floods on the
6 Railway Line at M42 Bridge watercourse beside line 12/02/2001 http://archive.worcesternews.co.uk/200 | line near Barnt Green on the bridge
Or 1/2/14/337808.html over the M42”
Cause iv
Unspecified ) .
: BBC Traffic Website
10 | ploney Lane near BA096 Hawell | Cause - BAW canal 22/07/2007 hitp3/www.bbe.co.uk/mobile/traffic/micy | $10Sgd both ways because of
] ; onuse | here/story2007_07_22.shtml?ame= 9
ause iv
Unspecified BBC Hereford and Worcester website
1 Marlbrook Presumed Cagse i from July 2007 http://www.bbc.co.uk/herefordandworce Road flooded and flood defences
unnamed Ordinary ster/content/image_galleries/flash_flood | erected
Watercourse s _new_july gallery.shtml|?26
High water levels caused localised
flooding
. Cause i — canal overtopping July 2007
Next to B&W canal, Stoke Prior Waterscape.com
http://www.waterscape.com/features-
and-articles/features/boaters- .
13 ) ) 3 Overtopping of the Worcester and
update/boaters-update-august-2007 Birmingham canal in Stoke Prior
) . " adjacent to the B4091. Due to the
Adjacent to the B4091 Cause i - c.anal overtopping British Waterways extreme weather conditions which
and cause iv July 2007

resulted in water inundation of the
canal from the adjacent Hen Brook
and extreme surface water volumes
entering the canal.
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ID3 Location' Watercourse and Cause® Dates Source Comments
Land adjacent to Callow Brook Unspecified
14 (behind 141-159 New Road and Cause i — Callow Brook? Unspecified Bromsgrove Housing Capacity 2004 Flooding Issues
A8) Or Cause iv
Beaudesert Road, Drakes Cross . . . . )
15 (open space behind library) Cause i — stream Intermittently Bromsgrove Housing Capacity 2004 Can flood in places
Adjacent to 528 Groveley Lane, " o . . . .
16 Cofton Hackett Unspecified Unspecified Bromsgrove Housing Capacity 2004 Problems with flooding
. . - . Flooding on Redditch Road (A441)
Junction Redhill Road and A441 Unspecified bbc.co.uk/mobile . . Sl
94 (West Heath) Cause i, iil o iv 15/06/2007 (Traffic Birmingham) both ways at Redhill Road junction in
West Heath
Redditch Advertiser
105 The Farm Animal Sanctuary, Unspecified July 2007 http://www.redditchadvertiser.co.uk/sea | Flash floods damaged fences and
Stoney Lane, Tardebigge Cause iv y rch/display.var.1601008.0.event_raises | submerged hay fields
_cash_for_flood_damage.php
Redditch Advertiser 5 cottages flooded internally. 2
. . . http://www.bromsgroveadvertiser.co.uk/ | streams under canal overflowed into
107 Hanbury Road, Stoke Prior Causs i plus cause iv July 2007 search/display.var.1614460.0.crunch_ta | canal, in addition to surface runoff
Iks_on_flooding.php and caused the canal to overtop
M5 badly affected by heavy rain,
) runoff left motorway and flowed down
110 Tl?#;ciac)gn“ASB downhill from MS, Cause iii and iv 24 July 2007 Highways Agency (Amey Mouchel) fields, surrounding a property at the
bottom. Residents had to acquire 2
pumps to stop house from flooding.
. . Flooding in Lane 1 and onto
111 A456 Hagley Wood Roundabout Causeiiii / iv 25 June 2007 Highways Agency (Amey Mouchel) approach to Roundabout
Layby on A456 between Hayley . )
112 Green and Hagley Wood Cause iv 15 January 2008 | Highways Agency (Amey Mouchel) Water colllec'qng at bottom of field
and running into layby
Roundabout
A456 Eastbound from A491 .
113 Roundabout to Wassell Grove Cause vi 15 January 2008 | Highways Agency (Amey Mouchel) Water glushlng froT the embankment
(approximately 10” wide)
Roundabout
. Known place for flooding due to gully
114 2/||i42 Northbound, Junction 1 entry Cause iii 14™ June 2007 Highways Agency (Amey Mouchel) location — gully is clear and water is
P very slowly dispersing
Possible blocked drain as water
115 M42 Northbound slip at Junction 3 | Cause iii 16" June 2007 Highways Agency (Amey Mouchel) flooding from layby opposite ERT
phone and about to flood into Lane 1
16 M42 Junction 2 — Junction 1 Cause iii? 20" July 2007 Highways Agency (Amey Mouchel) Standing water due to heavy rain
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ID3 Location' Watercourse and Cause® Dates Source Comments
Water running off field and
encroaching onto the hard shoulder.

. _ . . th . Drains further up are blocked.

117 M42 Junction 3 — Junction 2 Cause iii and Cause iv 15" August 2007 | Highways Agency (Amey Mouchel) French drain loosened, hard shoulder
closure emplaced and gully sucker
required.

118 2’:&2 Northbound Junction 1 entry Cause iv (and iii?) 10" March 2008 | Highways Agency (Amey Mouchel) Water ponding at bottom of entry slip

. . . th . Flooding on hard shoulder, possibly

119 M5 Northbound, Junction 4a Cause iv (and iii?) 8" June 2007 Highways Agency (Amey Mouchel) from a nearby field

120 %ig%r;hfound, Junction 4A to Cause iii and iv 20™ July 2007 Highways Agency (Amey Mouchel) Standing water

M5 Southbound — Junction 4A — Unspecified ih ; .
121 Junction 5 (cause il or iv) 20 July 2007 Highways Agency (Amey Mouchel) Reports of flooding
122 \I}/LIJSni?our;[h“bound ~Junction 3 to Cause iii or iv 16" March 2008 | Highways Agency (Amey Mouchel) Reports of standing water
Bromsgrove Advertiser Drainage problems. Fears that
. . http://www.bromsgroveadvertiser.co.uk/ | proposed temporary buildings for the
123 Clent Road Estate Cause v Previously search/display.var.1633631.0.residents | junior football club may cause future
_call_for_flood_action.php drainage problems
126 Cobnall Road, Catshill Cause i and i Repeatedly Bromsgrove D|strlgt Council Drainage The piped watercourse cannot cope
Engineer (John Bailey)
. I . . The catchment has been infilled and
Cause i Bromsgrove District Council Drainage , -
127 Marlbrook Battlefield Brook Repeatedly Engineer (John Bailey) ';Et;é)f;ook can’t cope with the storm
Cause i and iii Bromsgrove District Council Drainage Culvert capacity problems have led

128 Callowbrook Lane, Rubery Callow Brook Repeatedly Engineer (John Bailey) to repeated flooding of a house.

. Bromsgrove District Council Drainage Storm culvert cannot cope and tends

129 Birches Lane, Alvechurch Cause iii Recently Engineer (John Bailey) to flood

. Bromsgrove District Council Drainage .
130 Hollywood/Wythall area Cause iv Repeatedly Engineer (John Bailey) Clay causes land drainage problems
. Bromsgrove District Council Drainage .
131 Cottage Lane, Marlbrook Cause iv Repeatedly Engineer (John Bailey) Problems with runoff
) . Cause i Bromsgrove District Council Drainage .
132 Fishouse Lane, Stoke Prior River Salwarpe Repeatedly Engineer (John Bailey) Flooded in past
Cause i - . ; Problems with excess storm water
133 Fishouse Lane River Salwarpe and Henn Repeatedly Bromsgrove District Council Drainage from railway and canal causes

Brook

Engineer (John Bailey)

flooding at the confluence
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2

D3 Location' Watercourse and Cause Dates Source Comments
Between Morrisons and Indoor Cause i Bromsgrove District Council Drainage .
134 Bowl Centre Sugar Brook Repeatedly Engineer (John Bailey) Flooded in past
Ford Road, Watt Close, Brook
Road
Cause i L . .
135 Between confluence of Battlefield Battlefield Brook and Historically E;orir:]segerrozjeorl?r;stBrg:itleC;)unC|| Drainage Flooded in past
Brook and Spadesbourne Brook Spadesbourne Brook 9 Y
southwest to Brook road (low-lying
ground)
136 Stoke Prior Bridge C_ause ! Historically River Salwarpe Model Susceptible to Flooding
River Salwarpe
Watercourse carried beneath
- . . highway on several occasions. Will
137 Birmingham Road, West Hagley Cause i and iv Repeatedly E;or?:]se%rfzjeoﬁr;sté;tlec;)unmI Drainage cause localised flooding to front
9 y gardens and in particular the highway
itself.
Watercourse to the rear of Hagley
Hall. Has several ponds, online, now
defunct, along with a possible leek to
- . . the other watershed served by
138 :Z”"éane’ Hagley Hall, West Cause iii Repeatedly Ego%z%rfzjeoﬁésg::itlec;)unmI Drainage Gallows Brook. Both open and
gley 9 y culverted as it approaches Hall Lane
Highway and floods property.
General maintenance would ease
situation by capacity lacking.
Continuation of the above. Open
tercourse piped beneath main
Cattle Market/Spencer Arms - . . wa gt
) L . Bromsgrove District Council Drainage road. 90°change in direction.
139 Public House/Birmingham Road, Cause i and iii Repeatedly Engine%r (John Bailey) 9 Floods parking grea and allotments
West Hagley along with public house. Could ease
with a realignment.
Defunct channel meets watercourse
at low point of private development.
Bromsgrove District Council Drainage New hydro-brake designed to control
140 Willows Road/Oasis, West Hagley | Cause iii Repeatedly 9 9 situation before Gallows Brook

Engineer (John Bailey)

becomes involved. The latter
required attention where systems
meet.
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D3

Location'

Watercourse and Cause®

Dates

Source

Comments

14

Severn Trent Water Sewerage
Works, West Hagley

Cause iii
SEWER

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Works replaced by pumping station.
Storm infiltration into mains can
cause a back-up in various systems
thus affecting properties within the
locality.

142

Kidderminster Road/Worcester
Road Junction, West Hagley

Cause i and iii
SEWER

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Gallows Brook meet the culvert that
divides the line towards sewerage
works. Has overflow to old line but
does not usually operate. Flooding
upstream through rear gardens.
Lack of maintenance and
encroachment within Western Road
properties.

143

Worcester Road, West Hagley

Cause iii
SEWER

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Storm infiltration onto foul sewers
causes mains to surcharge outside
No. 8 and thus into stream via
highway. Difficult to correct as foul
water sewer carries out a 90° change
of direction. Also rising main
involved.

144

Worcester Road, West Hagley

Cause iii
SEWER

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Gallows Brook, as with other
watercourses receives a quick runoff
from the Cobhams Estates land, but
highway drainage along with storm
infiltration into the foul also causes
flooding

145

Bromsgrove Road/Woodman
Lane, Clent

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Village drain with an outfall culvert to
the rear of the public house which
takes runoff from below Adams hill.
This can malfunction and cause
damage to the rear of the pub,

146

Adams Hill, Clent

Cause iii
SEWER

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Storm sewer from the hillside both
piped and open continues to five
problems in the immediate locality.
The National Trust have tried to
contain this by Hill Tavern.
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Location'

Watercourse and Cause®

Dates

Source

Comments

147

Claterbach, Clent

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

One mill pond and embankment
damaged and undermined, while the
downstream mill pond is filled in.
Quick discharge off steep hill sides
causes flooding. The culverts also
give problems. The area needs
surveying

148

Broome Lane — Field House, Clent

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Culvert from pool area on line of
stream inadequate. Will surcharge
but affects access track only

149

St Kenelms Cottages, Clent

Cause iii
SEWER

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

The Storm sewer is culverted at
different levels. It is protected
upstream, see #156

150

Hossill Lane, Clent

Cause iii
SEWER

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Surface water run off from field
systems plus foul water sewer.
Surcharging causes minor road to
flood. Pumping station in locality has
consented overflow and storm tank
on line.

151

St Kenelms Road, Clent

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Piped discharge from one of several
branches runs over highway. There
is a Worcestershire County Council
drain to take this additional run off.

152

Bromsgrove Road, Hunnington,
adjacent to No. 269

Cause iii
SEWER

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Severn Trent Water weir point on
public foul water sewer which should
be on the critical list. System was
designed in the 60’s to accommodate
considerable storm infiltration from
Romsley village itself and upper
Hunnington. This is known to
become obstructed or at least
operates regularly and pollutes the
stream. It is not immediately obvious
due to an outfall on the other side of
a Spinney.

153

Dark Lane, Romsley

Cause iii
SEWER

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Severn Trent Water stream outfall
redesigned in the 90s with
attenuation and cascade. This
outfalls to a bratch (deep valley) and
has critical serious erosion. Though
the village has separate storm and
foul, on the most part surface water
run off can be a problem to St
Kenelms Road./Dark Lane.
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Location'

Watercourse and Cause®

Dates

Source

Comments

154

South of Daleswood Farm

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Deep valley that had the first of nine
ponds down towards Drayton, which
were constructed centuries ago for
industry. It has partially collapsed
due to malfunction of culverts some
40years ago. It has been rebuilt but
needs checking.

155

Sling Common

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

As #163. Retaining embankment
and culverts partially re-built. Work
halted some three years ago due to a
disagreement between the National
Trust and EA. Requires completion.

156

Galton Lane, Belbroughton

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

As #164. Mill pond quite extensive
and now silted. Weirs and culverts
need further attention. Culverts
around former mill silted and
requiring regrading down to next pool
area. Factory below weir floods from
stream and highway.

157

Dark Lane, Belbroughton

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

The stream has been bypassed to
the left of the main complex. The
weir has been destroyed and will
overflow into the road. Need to
reinstate.

158

Dark Lane/Belbroughton Road,
Belbroughton

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Various leeks and weirs dividing flow.
This just about works and protects
the village area. The Highway takes
the flood water.

159

Nash works complex,
Belbroughton

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Series of ancient culverts and mills
ponds partially filled in and built on
with EA permission. Former works
flooded out, usually due to major
blockages within culverts. The area
is to be redeveloped which should
improve the situation.

160

Queens Head, Drayton Road,
Belbroughton

Cause iii

Historically

Bromsgrove District Council Drainage
Engineer (John Bailey)

Double weir to major culvert by side
of road. Worcestershire County

Council desilts system every 7 years
or so. Slight restriction downstream

161

Drayton Road, Belbroughton

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

As #163,. Pond recently required by
Parish outfall rebuilt. Road known to
flood.
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Watercourse and Cause®
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162

Bromsgrove Road, Dayhouse
Bank

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Hillside stream culverted and
possibly collapsed. This floods land
and the Machester Inn public house.
The rest of the Hamlet suffers from
surface water flooding off the
highway.

163

Lodge Farm, near Bartley
Reservoir

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

The watercourse is bridged and
culverted causing localised flooding
within the Birmingham City Council
area.

164

New Inns Lane, Rubery

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Recreation ground (Birmingham city
council) served by ditch and outfall to
60s estate. This isn’'t adequate and
causes flooding to properties

165

Gunner Lane, Rubery

Cause iv

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Run off from Waseley Hills, initially
off land into back gardens which
causes various streams through the
estate to suffer. Worcestershire
County Council need to place in
control points. School extension has
new attenuation but there are still
problems

166

Callow Brook Road, Nos 115A —
117 etc, Rubery

Cause iii, iv and i (Callow
Brook)
SEWER

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Serious flooding to property where
the Callow Brook passes beneath
road systems. Worcestershire
County Council have tried to upgrade
the system but with partial success.
The estate upstream has problems
both with surface water runoff, but
especially, with storm infiltration into
foul mains. Severn Trent Water have
implemented various projects but
with limited success.

167

Beacon Hill etc, Rubery

Cause i and iv

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Scarp slope off Lickey Hills on to
Housing Estates. Various small
streams all give problems to adjacent
properties.
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168

New Road/Beverley Road, Rubery

Cause i, iii and iv

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

As #176 but in particular the culvert
system just before the river Rea
outfall

169

Rose Hill, Cofton Hackett

Cause i and iv
SEWER

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

As #176 but stream runs adjacent to
highway. Bilberry Centre and island
become flooded on the odd occasion.
The foul water sewer has attenuated
tanks off line. Two others down
stream

170

Ten Ashes Lane, Cofton Hackett

Cause i and iv
SEWER

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

One of the two other tanks
mentioned above also streams down
through back gardens to private
reservoir (built for Waterways. Will
cause localised flooding to property
and gardens.

171

Plymouth Road, Barnt Green

Cause i and iii
SEWER

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Two sets of attenuation tanks within
highways. Stream infiltration a
problem right down to Bittall
lane/Road which is the responsibility
of Severn Trent Water. Various
small dry ditches/streams will cause
instant flooding during flash storms.

172

Fiery Hill Road, Barnt Green

Cause iii
SEWER

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

As above. Requires attenuation on
foul water system, in particular
although highway drains are also
inadequate.
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173

Bittell Lane, Barnt Green

Cause iii
SEWER

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

As above. Requires attenuation, but
stream area in and around Bittell
Lane and downstream will give
problems. As does small stream to
the rear of properties within Hewell
Lane (High Street). Localised
flooding of premises off Station
Approach which is a Highways
matter.

174

Cofton Church Lane, Cofton
Hackett

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Series of old culverts on River Arrow
just off access to Cofton Richards
Farm. Upgrade needed.

175

Upper Bittell Reservoir

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Series of old culverts on River Arrow
just off access to Cofton Richards
Farm. Upgrade needed. British
waterways problem. Work has been
carried out on parts of the system —
culverts along the trackway to Bittell
Farm Road,

176

Ash Lane, Hopwood

Cause iii and iv

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Local stream by side of road and in
waste land will cause problems.
Hopwood itself suffers from highway
drainage and run off from fields

177

Lea End Lane, Lea End

Cause i and iv

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Various streams conflict with highway
causing flooding problems. Run off
from field systems a common
problem.

178

Watery Lane, Lea End

Cause iii and iv

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Various streams conflict with highway
causing flooding problems. Run off
from field systems a common
problem. Hence the name.

179

Icknield Street, Weatherhill

Cause iv

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

The whole length of this Roman road
from Kings Norton to Redditch has
problems with surface water run off
from surrounding land. In this case
the scarp slope, road and stream
cause specific problems.

180

Goodrest Road, Headley Heath

Cause i

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Stream floods road. Line infilled on
downstream side. Classic case that
represents the whole of this particular
locality.
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D3 Location’ Watercourse and Cause” Dates Source Comments
- . . As above, but in particular streams
181 Gay Hill, Hollywood Cause i and iii Repeatedly ELOT]Z%?ZJ%EASE;LC?U”C'I Drainage and ditches blocked by household
9 y rubbish from conurbation area.
o . . Peter Brook affected by lack of
Cause iii Bromsgrove District Council Drainage ) -
182 Maypole Lane, Hollywood SEWER Repeatedly Engineer (John Bailey) malntenance. Land left derelict.
Pollution from foul water sewer.
The Peter Brook will burst its banks
. Bromsgrove District Council Drainage on a regular basis. Upstream there
183 Peterbrook Road/Aqueduct Lane Cause i and iii Repeatedly Engineer (John Bailey) is a localised restriction due to an
illegal culvert (one of many).
. . . As above but the stream is carried
184 Aqueduct Lane Cause i and iii Repeatedly ELOT]Z%?ZJGOEASE;}GC?U”C'I Drainage beneath the canal. Capacity in the
9 y system is lacking.
Highway culvert along with a pipe
. Bromsgrove District Council Drainage restription dOW”S‘rea“? add to
185 Hollywood Lane, Hollywood Cause iii and iv Repeatedly Engineer (John Bailey) flooding at this low point. The estate
9 y above suffers both from this stream
and land drainage (i.e. Simon Road)
- . . Continuation of above, but major
186 May Lane, Hollywood Cause iii and iv Repeatedly E;%%Z%?Zleor?r;sg::itle?/?umI Drainage culvert and grid will cause serious
flooding
) , L . . Ford on River Cole. A good indicator
187 :Z;P:s"eld Lane, Trueman's Cause i Repeatedly E;orir:]segerl?zjeorl?:]stBr;:itlng)unC|| Drainage for streams in the locality. Naturally
9 Y does give problems
A typical surface water runoff and
- . . stream conflict within the highway
188 Barkers Lane, Tanner’'s Green Cause i and iv Repeatedly ELOT]Z%?ZJGOEASE;}GC?U”C'I Drainage and property. The sub soil being a
9 y heavy clay and this holds water at
ground level.
The upper reaches of the River Cole.
. I . . Controlled by the Worcestershire
189 \é\{gﬁrxcl;zne/Dumble Pit Lane, Cause iii Repeatedly E;or::}se%rfzjeoﬁr;sté::itlec;)unmI Drainage County Council with weirs and
9 y culverts conflicting with the highway
and properties.
The River Arrow (ordinary
watercourse) will overflow its banks
onto the land due to a combination of
high level flows meeting a controlling
. I . . leek to a former mill
190 Old Rectory Lane down to Parish Cause i — River Arrow Repeatedly Bromsgrove District Council Drainage

Fields, Alvechurch

Engineer (John Bailey)

Also Parish Fields is a natural
holding area above the weir before
Radford road.

Downstream of here the Arrow is
enmained




ROYAL HASKONING

D3

Location'

Watercourse and Cause®

Dates

Source

Comments

191

George Road area, four houses
and other land

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Stream passing through urban area.
Restricted by development and
culverts/grids. Will flood both
properties and highways

192

Withybed Green, five houses plus
other land

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Stream has a large catchment and is
restricted by culverts beneath road,
canal and railway. Property affected.
Difficult to ease situation on site.
Cleared road culvert but still lacks
capacity.

193

Lickey Incline, Linthurst Newtown

Cause iii and iv

Historically

Bromsgrove District Council Drainage
Engineer (John Bailey)

Watercourse and drainage systems
enhanced by Network Rail in 2006.

194

Linthurst Newtown

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

New estate has balancing pond
(Severn Trent Water) before railway.
Passes onto golf course and causes
localised highway flooding in the
vicinity.

195

Sand Pit

Cause iii and iv

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

In high intensity storms surface water
will run off on to Little Heath Lane
and down Alcester Road thus
affecting the frontages of properties.
Also the Spadesbourne in this locality
is carried through a major culvert, for
which Bromsgrove District Council
are responsible.

196

Land off little Heath Lane

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Field systems behind Garden Centre
act as an emergency balancing pond
for motorway. Weir and cascade by
new Housing Estate.

197

Long Eye, Alcester Road

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Spadesbourne carried beneath main
road. Bridge has shallow arch. Road
floods. Downstream is Crows Mill
with various alterations to
Watercourse.

198

Marlbrook Lane, Marlbrook

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Restrictive culvert beneath highway,
cannot cope with run off from
highway. Infill site controlled by EA.
Have left no adequate retention on
brook course
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Location'

Watercourse and Cause®

Dates

Source
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199

Wildmoor Lane (top end)

Cause iii and iv

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Property and highway flooded when
stream is diverted into culvert.
Upstream the run off from
highway/motorway affects weir
(Sandy Lane). Downstream through
fields not managed. EA has bore
hole to input into Battlefield Brook to
compensate for lack of flow south of
Catshill.

200

Cobnall Road, Catshill

Causeiiiiand i

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Stream from Lydiate Ash altered on
line and by culverting during
construction of motorway. Lack of
maintenance and heavy flows cause
properties to be flooded.

201

Green lane Balancing ponds,
Catshill

Cause iv

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Bromsgrove District Council
constructed a series of balancing
ponds to protect the urban area. Run
off at this point can come from
Alvechurch Highway/Beacon Hill
which creates problems

202

Mayfield Close, Catshill

Cause iii and iv

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Series of attenuation systems serving
the motorway before entering the
water meadows around the
Battlefield Brook. At times this
affects properties within the Close.

203

Church Road up to Golden Cross
Lane, Catshill

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Series of culverts and grids and
passage through back gardens
causes numerous problems to

property

204

Dodford Road, Bournheath

Cause i
SEWER

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Various properties, but especially
four terraced houses suffer flooding.
The latter at a low point where two
catchments meet plus highway
drains and foul sewer

205

Westfields/Stourbridge Road,
Catshill

Cause iii
SEWER

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Highway drains and storm water
sewer meet at crossroads. Impact
causing highway flooding but also
property in Meadow Road and below
Crown Inn

206

Washingstocks, Catshill

Cause iii and iv

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Run off from Hinton Fields along with
old weirs on brook causing land to be
flooded.
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218

Fish House Lane, Stoke Prior

Cause i and iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Subsidiary stream joins the River
Salwarpe. Backs up instantly.
Although a recent flood defence
scheme has eased the situation
upstream, property floods again due
to restrictive culverts. Properties
such as the two former mills and the
cottages off Bunstford Hill need flood
prevention measures.

219

Hanbury Road, Stoke Prior

Cause iii, iv
SEWER

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Road bridge causes fields to flood.
While in the past both storm water
and sewerage has cleared land
downstream of this bridge.

220

Brickhouse Lane, Stoke Prior

Cause i — River Salwarpe and
i

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Former ford through the River
Salwarpe. Water course needs
clearing. Localised flooding only.

221

Hanbury Road/Harris Brush, Stoke
Prior

Cause i — Hen Brook and
Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

The Hen Brook along with its
confluence with the canal can cause
serious flooding which is impractical
to remedy. Flood prevention
undertaken during more recent
planning applications but the fact
remains that the valley outlet is
obstructed by a fairly sizeable culvert
underneath Bayers Salt Pans.

222

Trading Estates off Hanbury Road,
Stoke Prior

Cause i and iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

As above. Outfalls into the Hen
Brook or discharge into the canal and
highways drains cause flooding south
of the canal

223

Shaw Lane, Stoke Prior

Cause i — Hen Brook and
Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Bridging point on the Hen Brook.
Property just upstream suffers from
localised flooding

224

Astwood Lane, Stoke Prior

Cause iv

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Flooding of highway and property
due to relief of land and surface
water discharge off field systems.
Typical of surrounding area.

225

Dusthouse Lane, Stoke Prior

Cause v, iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Flooding of highway and property.
Typical of the area with narrow
highway, damaged roadside ditches
and runoff from fields.

226

Brockhill Lane, Stoke Prior

Cause iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Example of Parish lengthsman
improving one area of flooding but
passing problem to adjoining roads
and property.
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227

Agmore Lane/Warren Lane, Broad
Green

Cause iv and iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Field systems, highways and distant
motorway along with flooding to
canal causes problems with both
properties and highway

228

Upper Bentley

Cause iv and iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Typical of scattered settlement on flat
low lying land where land drainage
just does not work

229

Lower Park Farm area, Beoley

Cause vi and iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

High water table. Typical conflict
with rural foul drainage (septic tanks
etc) with water courses causing
pollution. The situation has improved
as problem sites receive attention but
represent a health hazard.

230

Icknield Street, Beoley Hall

Cause iv and iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Low lying land, ponds, infill contribute
to localised flooding of property.

231

Beoley Lane, Holt End

Cause iv and iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Stream, bridge deck and highway
drains along with run off across fields
cause problems. Several properties
affected.

232

Ravensbank development into
Redditch

Cause and iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

New industrial units with own
attenuation systems but there have
been one or two incidents at the early
stage of construction of water
discharging into adjacent
underpasses etc within the confines
of Redditch Borough Council.

233

Birmingham Road, Bordesley

Cause i and iii

Repeatedly

Bromsgrove District Council Drainage
Engineer (John Bailey)

Significant overland flows from the
land between the A441 and B4101
Dagnell End Road (north-east
sector). These combine with the
River Arrow during times of spate
and, due to the fact that the A441 is
lower in part than the bridge over the
River Arrow, the highway is regularly
rendered impassable due to surface
flooding.

The land may no longer be properly
drained and similar conditions were
witnessed by run-off onto the A441
from the east at Bordesley, where
there are no visible signs of channels
or former channels serving the land
in question.
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D3 Location’ Watercourse and Cause® Dates Source Comments
Western Road/Kidderminster . . Bromsgrove District Council Drainage . S .
?
234 Road Cause i Historically Engineer (John Bailey) History of flooding in this locality.
. . Fast flowing water down road and
235 Queens Car Park, Belbroughton Cause i and cause iv September 2008 | YouTube through car park
Belne Brook broke banks. Video
236 Nash Lane, Belbroughton Cause i — Belne Brook September 2008 | YouTube shows flooding approximately 2ft
deep.
N . ih Video shows water flowing fairly
237 Dark Lane, Belbroughton Cause i and cause iv 20" July 2007 YouTube rapidly down and across road.
Notes:

1. The above is not an exhaustive list of flooding records.

2. Causes of flooding

i. Overflow of watercourses and existing flood defences including water retention facilities such as flood storage reservoirs/washlands and storm water balancing

ponds;

ii. Breaching of flood defences (including flood storage areas)

iii. Mechanical, structural or operational failure (including due to blockages) or hydraulic structures, pumps etc;

iv. Localised surface water flooding (including sewer flooding and overland flooding);
V. Functional Floodplains or Washlands; and
Vi Groundwater flooding.

3. ltalic and underlined numbers indicate a general, unspecified location (e.g. an event affecting an entire town or a long stretch of river)
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Table B4 : Historic Flooding Records from watercourses within Other Areas in Redditch Borough
ID3 Location' Watercourse and Cause® Dates Source Comments
Database provided by Redditch
18 Alcester Road, Feckenham Cause iv 20/07/07 Borough Council Drainage Engineer 1 house internally flooded
(Clive Wilson)
20/07/07 2 houses suffered external flooding
and approximately 5 houses suffered
Plack Brook Database provided by Redditch internal flooding
23 Astwood Lane, Feckenham Cause i, iii and iv 11/01/2008 Bonl'oughICouncH Drainage Engineer Astwood Lane closed to traffic and
(Clive Wilson)
one property flooded
16/03/2008 Astwood Lane closed to traffic
. Database provided by Redditch .
28 Blaze Lane, Hunt End Wixon I_Brook . 20/07/07 Borough Council Drainage Engineer 1 properlty flooded internally due to
Cause i and cause iv . . land drainage
(Clive Wilson)
Database provided by Redditch .
33 Chestnut Road, Astwood Bank Cause iii and iv 20/07/07 Borough Council Drainage Engineer 2 properties ﬂ.OOded exter_nally from
" . sewers and highways drainage
(Clive Wilson)
Database provided by Redditch .
- Bow Brook . ! . 2 houses flooded internally from
39 Droitwich Road, Feckenham Cause i, iii and iv 20/07/07 Bonl'oughICouncH Drainage Engineer sewers and highways drainage
(Clive Wilson)
Database provided by Redditch
52 High Street, Feckenham Unspecified 20/07/07 Borough Council Drainage Engineer 3 hogses suffered external and cellar
" . flooding
(Clive Wilson)
Database provided by Redditch
64 Love Lyne, Callow Hill Cause i 20/07/07 Borough Council Drainage Engineer 1 house internally flooded
(Clive Wilson)
Swans Brook Database provided by Redditch
70 Norgrove Lane, Elcocks Brook . . 20/07/07 Borough Council Drainage Engineer 1 house internally flooded
Cause iand iv? . .
(Clive Wilson)
Brandon Brook Database provided by Redditch A number of houses suffered either
83 Salt Way, Feckenham Cause i and ii 20/07/07 Borough Council Drainage Engineer internal or external flooding by land
(Clive Wilson) drainage and highways flooding
Database provided by Redditch .
86 igilr;sotgoggnlkane, Shurnock, CB)Z\LIJVSEriOgri:d . 20/07/07 Borough Council Drainage Engineer grg?nu;e: flooded internally from land
(Clive Wilson) 9
Database provided by Redditch
87 Western Hill Close, Astwood Bank | Cause iii and iv 20/07/07 Borough Council Drainage Engineer 2 houses externally flooded from

(Clive Wilson)

sewers and highways drainage
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Notes
1. The above is not an exhaustive list of flooding records.
2. Causes of flooding
i. Overflow of watercourses and existing flood defences including water retention facilities such as flood storage reservoirs/washlands and storm water balancing
ponds;
ii. Breaching of flood defences (including flood storage areas)
ii. Mechanical, structural or operational failure (including due to blockages) or hydraulic structures, pumps etc;
iv. Localised surface water flooding (including sewer flooding and overland flooding);
v. Functional Floodplains or Washlands; and
vi. Groundwater flooding.
3. ltalic and underlined numbers indicate a general, unspecified location (e.g. an event affecting an entire town or a long stretch of river)
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Tables C1 and C2 summarise the existing hydraulic models within the study area. This

information is also presented graphically in Figure 7.

Table C1 — Existing Hydraulic Models within Bromsgrove District

Watercourse | Model | Extent Return Flow Data Comments
Type Periods Available?
Modelled
River ISIS Upstream: 5,10, 25, Yes Without defences
Salwarpe SO 9579 7514 Downstream of Mill | 50, 75, Levels and
Lane culvert although flood 100, 200 flows Modification of
outlines stop 200m d/s of M5 north | 1000 year existing model
of Catshill and 100
year plus Flood Outlines for all
Downstream: 20% return periods
SO 8416 6008 (climate
Confluence with River Severn change) (Cross section
locations not provided)
Table C2 — Existing Hydraulic Models within Redditch Borough
Watercourse | Model Extent Return Flow Data | Comments
Type Periods Available
Modelled ?
Bow Brook, ISIS (Bow | Upstream: Sillins Lane Road 5,10, 25, Yes HEC-RAS run steady
Elcocks Brook and | Bridge on Elcocks Brook (Elcocks 50, 75, Level and state
Brook, Shell Elcocks Brook Farmhouse) and 100, 150 flow ISIS run steady and
Brook* Brook) Swinbourne Road (upstream end and 200 unsteady
HEC-RAS | of The Wharrage) year Flood Zones 2 and 3
(Shell Downstream: beyond the District produced
Brook) Boundary on Bow Brook
Flood Outlines for all
return periods.
Levels available for
selected cross
sections within
report.
Models have been
provided.
River Arrow ISIS Above Arrow Valley Park in 5,10, 25, Yes Unsteady model
and River Redditch at the top of the Arrow 50, 75, Stage and | 1in 100 year return
Alne (SP052507) down to the 100 and flow period contains with
confluence with the Avon 200 year and without
(SP082507), and from Botley Mill defences.
Farm (SP157638), upstream of Flood Outlines
Henley in Arden on the Alne down provided for all return
to the confluence with the Arrow in periods
Alcester (SP093573).

*NB, the Elcocks Brook is now referred to as the Swans Brook and the Shell Brook is now referred to as the Wixon

Brook and The Wharrage.
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Appendix E — Data Register

Description When i When
Media Source i
Requested Received
Water Vole Survey (including channel Hayley Pankhurst
. 04/03/2008 Report 04/03/2008
descriptions) q(Bromsgrove DC)
Rosemary Williams
Bromsgrove LDF Core Strategy 04/03/2008 Brochure 04/03/2008
(Bromsgrove DC)
Bromsgrove Planning and -
. . Rosemary Williams
Environment Services Issues and 04/03/2008 Brochure 04/03/2008
. (Bromsgrove DC)
Options
L Brochure and Rosemary Williams
Bromsgrove District Local Plan, 2004 04/03/2008 04/03/2008
Report (Bromsgrove DC)
Bromsgrove Local Plan Proposals Rosemary Williams
04/03/2008 Brochure/Report 04/03/2008
Map (Bromsgrove DC)
. Emma Baker
Redditch Borough LDF 04/03/2008 Folder ) 08/03/2008
(Redditch BC)
) ) Katrina Woodger 01/04/2008
10K and 50K background mapping 31/03/2008 TIFF Tiles .
(Redditch BC)
Outstanding 50K background mapping . .
. 31/03/2008 TIFF Tiles Rosemary Williams 18/08/2008
for Redditch
. Katrina Woodger
Mastermap Data — Worcestershire 31/03/2008 ESRI . 04/04/2008
(Redditch BC)
28/03/2008 John Knott
(01 April 2008) (Bromsgrove DC)
. (04 April 2008) . Hayley Pankhurst
Development Sites - Bromsgrove Shapefiles 30/04/2008
(Bromsgrove DC)
(08 April 2008) Rosemary Williams
(Bromsgrove DC)
. ‘Strategic’ -
Alexa Williams
} 07/05/2008
. (Redditch BC)
Development Sites — )
. 08/04/2008 Shapefiles
Redditch . .
Alison Grimmett
. ADRs —
(Redditch BC, GIS)
23/04/2008
. ) Katrina Woodger 01/04/2008
250K Maps - Worcestershire 01/0/4/2008 TIFF Tiles .
(Redditch BC)
John Knott
01/0/4/2008
(Bromsgrove DC)
Streetmap of Bromsgrove TIFF Tiles 30/04/2008
Shirley Atkins
09/04/2008
(Bromsgrove DC)
EA enquiries
) (Tewkesbury
Flood Zones 01/0/4/2008 Shapefile . 07/05/2008
External Relations)
Matthew Weston
EA enquiries
. ) (Tewkesbury
LiDAR data 01/0/4/2008 ASCII Tiles . 08/05/2008
External Relations)
Mike Plant
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Description

When
Requested

Media

Source

When
Received

SAR Data

01/0/4/2008

EA enquiries
(Tewkesbury
External Relations)

Probably
not
necessary

Hydrometric Guage Data

01/0/4/2008

.all files

EA enquiries
(Tewkesbury
External Relations)
Matthew Weston

07/05/2008

List of available survey data

01/0/4/2008

Email

EA enquiries
(Tewkesbury
External Relations)
Matthew Weston

07/05/2008

Hydraulic Models

01/0/4/2008

Email

EA enquiries
(Tewkesbury
External Relations)
Matthew Weston

List of
available:
07/05/2008

NFCDD data

01/0/4/2008

Shapefiles

EA enquiries
(Tewkesbury
External Relations)
Matthew Weston

07/05/2008

Flood Event data

01/0/4/2008

Email

EA enquiries
(Tewkesbury
External Relations)
Matthew Weston

07/05/2008

SFRAs from neighbouring authorities

01/0/4/2008

EA enquiries
(Tewkesbury
External Relations)

(Wyre
Forest, RH)

ABDs

01/0/4/2008

EA enquiries
(Tewkesbury
External Relations)
Matthew Weston

07/05/2008
(none exist)

Historic Flood Outlines

01/0/4/2008

Shapefiles

EA enquiries
(Tewkesbury
External Relations)
Matthew Weston

07/05/2008

Modelled Flood Outlines

01/0/4/2008

Shapefile

EA enquiries
(Tewkesbury
External Relations)
Matthew Weston

07/05/2008

Groundwater Levels

01/0/4/2008

Shapefiles

EA enquiries
(Tewkesbury
External Relations)
Matthew Weston

07/05/2008

Groundwater Vulnerability Maps

01/0/4/2008

Shapefiles

EA enquiries
(Tewkesbury
External Relations)
Matthew Weston

07/05/2008
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Description When . When
Media Source i
Requested Received
EA enquiries
. . (Tewkesbury
Groundwater Source Protection Zones | 01/0/4/2008 Shapefiles . 07/05/2008
External Relations)
Matthew Weston
EA enquiries
. . ) (Tewkesbury
River Quality Data (GQA and RQO) 01/0/4/2008 Shapefile . 07/05/2008
External Relations)
Matthew Weston
CFMPs Internet — EA
. 01/0/4/2008 PDF . 01/04/2008
River Severn Website
CAMS
Warwickshire Avon CAMS Internet — EA
) . 01/0/4/2008 PDF ) 01/04/2008
Worcestershire Middle Severn CAMS Website
Tame, Anker and Mease CAMS
Excel
Watercourse and Flooding Data — Spreadsheet, MS . .
. 04/04/2008 Clive Wilson 14/04/2008
Redditch Word Document &
PDF
Excel David Aitchison
xce
Highways Flooding Records 04/04/2008 (Area 9) Amey 17/04/2008
Spreadsheet .
Mouchel - email
Worcestershire County Plan 07/04/2008 PDF Document Online 07/04/2008
Making Space for Water, The Role of
Land Use and Land Management in )
. . 07/04/2008 PDF Document Online 07/04/2008
Delivering Flood Risk Management,
Jan 2008
Andrew Marsh &
. Excel Martin Young
Sewer Flooding Records 08/04/2008 25/06/2008
Spreadsheet (Severn Trent
Water)
. John Bailey
Background Information about .
. 09/04/2008 Conversation (Bromsgrove DC 09/04/2008
Bromsgrove Drainage .
Land Drainage)
. Sally Phipps (British
Canal Flooding Records 10/04/2008 Letter 25/04/2008
Waterways) - letter
Bromsgrove Housing Capacity Study, .
2004 10/04/2008 PDF Document Online 10/04/2008
Worcestershire County Emergency )
16/04/2008 PDF Document Online 16/04/2008
Flood Plan
5 year housing land supply in Redditch .
18/04/2008 PDF Document Online 18/04/2008
Borough
Appendix 2, Worcestershire RSS 18/04/2008 PDF Document Online 18/04/2008
EA — Matthew
Weston
Shell Brook Survey Data, 2002 07/05/2008 CD 04/06/2008

(received from EA
Barnaby Ellis)
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Description When . When
Media Source i
Requested Received
EA — Matthew
Bow Brook Survey Data and Report, Weston
07/05/2008 CD ) 04/06/2008
2002 (received from EA
Barnaby Ellis)
EA — Matthew
Weston
Elcocks Brook Survey Data, 2002 07/05/2008 CD . 04/06/2008
(received from EA
Barnaby Ellis)
EA — Matthew
NATCON 257 — Bow/Shell & Ecocks Weston
07/05/2008 CD ) 04/06/2008
Brook Models, 2004 (received from EA
Barnaby Ellis)
EA — Matthew
Arrow Alne Section 105, FRM Study — Weston
. . 07/05/2008 CD ) 04/06/2008
Annex 3, Digital Deliverables, 2003 (received from EA
Barnaby Ellis)
EA — Matthew
Copy of River Arrow and Alne iSIS test Weston
07/05/2008 CD ) 04/06/2008
model, 2005 (received from EA
Barnaby Ellis)
EA — Matthew
Arrow and Alne Flood Risk Mapping Weston
o 07/05/2008 CD ) 04/06/2008
Investigation, 2003 (received from EA
Barnaby Ellis)
Flood Resilience Analysis, Redditch 02/06/2008 Document RBC — Clive Wilson 02/06/2008
Watercourse Names 02/06/2008 Hardcopy map RBC — Clive Wilson 02/06/2008
Culvert locations, inspection times and Excel spreadsheet . )
. 02/06/2008 RBC — Clive Wilson 02/06/2008
STW balancing ponds and hardcopy map
. Hardcopy with . .
Batchley Brook Flood Outline 2007 02/06/2008 hot RBC — Clive Wilson 02/06/2008
photos
Catchment outlines — Redditch 02/06/2008 Hardcopy Map RBC — Clive Wilson 02/06/2008
Historical Flooding Records from BHS
Chronology of British Hydrological 04/06/2008 Electronic Internet 04/06/2008
Events
Redditch Borough Council Policy
Statement on Flood Defence, Dec 10/06/2008 PDF Internet 10/06/2008
2005
Environment Agency High Level
Target 3: Emergency Exercises and
10/05/2008 PDF Internet 10/05/2008
Emergency Plans’ Report to DEFRA
April 2005
CEH National River Flow Archive Data
http://www.ceh.ac.uk/data/nrfa/catchm oo
o ) Electronic figures
ent_spatial_information.html 10/05/2008 Internet 10/05/2008

River Arrow, River Salwarpe, River
Cole and Bow Brook

and text
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Description When . When
Media Source i
Requested Received
West Midlands Regional Spatial
Strategy (RSS 11) The Impact of
. ] 10/05/2008 PDF Report Internet 10/05/2008
Housing Growth on Water Quality and
Waste Water Infrastructure
East Staffordshire Water, Water
Resource Management Plan and Non- | 12/05/2008 PDF Report Internet 12/05/2008
Technical Summary
Severn Trent Water, Water Resource
Management Plan and Non-Technical 12/05/2008 PDF Report Internet 12/05/2008
Summary
South Staffordshire Water, Strategic
o 12/05/2008 PDF Report Internet 12/05/2008
Direction Statement
Severn Trent Water, Strategic
o 12/05/2008 PDF Report Internet 12/05/2008
Direction Statement
. South Staffordshire
South Staffordshire Water SEA Report | 12/05/2008 PDF Document . 12/05/2008
Water Website
Severn Trent Water
Focus on Water, Dec 2007 12/05/2008 PDF Document . 12/05/2008
Website
Schematics and Information regarding
sewer networks, water supply . . Andrew Marsh
13/06/2008 Partial (Email) 04/07/2008
networks, sewage treatment works Severn Trent Water
capacity etc from Severn Trent Water.
. Dave Martin
Schematics of water supply network Excel .
. 13/06/2008 South Staffordshire 02/07/2008
from South Staffordshire Water Spreadsheet
Water
Bromsgrove District Council, Land -
o . Rosemary Williams,
Availability Housing and Employment 19/06/2008 Hard Copy Report 24/06/2008
Bromsgrove DC
Surveys
. Sue Munns (via
River Salwarpe Model 11/07/2008 CDh o 18/07/2008
Sumi Lai)
Alistair Brodey
17/07/2008
(Fradley) re
. . Redditch
Information regarding groundwater Telephone
) 17/07/2008 )
flooding conversation .
Tony Jenkins
(Shrewsbury) re
22/07/2008
Bromsgrove
Flood Watch Areas — West .
. . . 19/06/2008 GIS Shapefile EA (Wendy Rees) 16/07/2008
Warwickshire (Redditch)
Statement regarding standard and )
- ) [Peter Clarke via
condition of flood defences through 19/06/2008 Email . 15/08/2008
) Tina Scott]
Redditch
Statement on viability of rainfall . [Peter Coxhill via
i . . 19/06/2008 Email ) 15/08/2008
warnings in Redditch Tina Scott]
. [Niall Hall via Tina Not
Corrections to JFLOW flood zones 19/06/2008 )
Scott] Available
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Description When . When
Media Source i
Requested Received
. Not
River Salwarpe FRA (JBA) 10/07/2008 Paul Flynn .
Available
Not
Gallows Brook FRAs 10/07/2008 Paul Flynn .
Available
Not
Bromsgrove models and/or surveys 10/07/2008 Paul Flynn .
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	EXECUTIVE SUMMARY

Study Objectives


	This Level 1 Strategic Flood Risk Assessment (SFRA) for the Bromsgrove District and

Redditch Borough Councils (the Councils) has been undertaken to provide a robust

assessment of the extent and nature of the risk of flooding and its implications for land

use planning. In addition, the SFRA sets the criteria for the submission of planning

applications in the future and for guiding subsequent development control decisions.

The key objectives of the study are to:


	• Provide a reference and policy document to inform preparation of the Local

Development Frameworks (LDF) and Core Strategies for the Borough and

District;


	• Provide a reference and policy document to inform preparation of the Local

Development Frameworks (LDF) and Core Strategies for the Borough and

District;


	• Ensure that the Councils meets their obligations under the Department of

Communities and Local Government’s (DCLG’s) Planning Policy Statement 25

“Development and Flood Risk”; and


	• Provide a reference and policy document to advise and inform private and

commercial developers of their obligations under PPS25.



	If, once the Sequential Test has been applied, insufficient sites are identified and there

is a need to build in Flood Zone 3, an increased scope Level 2 SFRA as per paragraph

E6 of PPS25 may be required to facilitate possible application of the Exception Test and

to address significant flood risk issues within the Borough and District, prior to the

submission of emerging LDF documents. This more detailed SFRA would consider the

detailed nature of the flood hazard by building upon the findings of this Level 1 SFRA

and by fully taking account of the presence of flood management measures through

further detailed hydraulic analysis.


	Outputs


	The principal output from the study is a set of maps, which categorises the Borough and

District into Flood Zones according to PPS25. It depicts the presence of flood defences

where they exist. These maps have been produced adopting a robust assessment to

give the Councils sufficient information so as to have an overall view of flood risk areas

for strategic planning purposes.


	The maps and this accompanying report and guidance provide a sound framework

enabling consistent and sustainable decisions to be made when making future planning

decisions. Methods of assessment and limitations of the SFRA outputs, including further

recommendations to address them, are also presented. The Level 1 SFRA evaluates

the present-day (year 2008) situation and the situation after 80 years time (year 2088)

with increased flood extents to allow for projected climate change.


	Figures 1 and 2 present the study area and show the main watercourses within the

Borough and District. The SFRA has considered all sources of flooding within the

Borough and District, as explained in this report and related figures.
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	Data Sources


	Appendix E documents the data that was made available for the study.


	Co-operation


	The SFRA was carried out for the Councils with the co-operation and support of the

Councils, Environment Agency, Severn Trent Water, Highways Agency and British

Waterways.
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	GLOSSARY


	Area of Development

Restraint


	Basin 
	Brownfield site 
	Catchment 
	Catchment Flood

Management Plan

(CFMP)


	Climate change 
	Culvert 
	Development 
	Enmained 
	Environment Agency 
	Exception Test 
	Flood defence 
	Flood event 
	Flood probability 
	Sites identified by the Councils and reserved to meet future

housing and employment needs.


	A ground depression acting as a flow control or water

treatment structure that normally is dry and has a proper

outfall, but which is designed to detain storm water

temporarily.


	Any land or site that has been previously developed.


	The area contributing flow or runoff to a particular point on a

watercourse.


	A strategic planning tool through which the Environment

Agency seeks to work with other key decision-makers within a

river catchment to identify and agree policies for sustainable

flood risk management.


	Long-term variations in global temperature


	and weather patterns both natural and as a result of human

activity, primarily greenhouse gas emissions.


	Covered channel or pipe that forms a watercourse below

ground level.


	The carrying out of building, engineering, mining or other

operations in, on, over or under land or the making of any

material change in the use of any buildings or other land.


	Watercourse designated as a Main River


	Government Agency charged with the protection of the

environment


	The final process of the PPS25 Sequential Test (TIERS 3 &

4). It is required when a development application is made for

a site within Flood Zones 2 & 3 and no other site of lower

flood risk is available.


	Flood defence infrastructure, such as flood walls and

embankments, intended to protect an area against flooding, to

a specified standard of protection.


	A flooding incident characterised by its level or flow

hydrograph.


	The estimated probability of a flood of given magnitude

occurring or being exceeded in any specified time period.

See also annual flood probability.
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	Flood risk 
	Flood risk

assessment


	Flood storage 
	Flood Zones 
	Floodplain 
	Freeboard 
	Functional floodplain 
	Greenfield Groundwater 
	Groundwater flooding 
	Highway authority 
	Hydrograph 
	Leet 
	An expression of the combination of the flood probability and

the magnitude of the potential consequences of the flood

event.


	A study to assess the risk of a site or area flooding, and to

assess the impact that any changes or development in the

site or area will have on flood risk.


	The temporary storage of excess runoff or river flow in ponds,

basins, reservoirs or on the floodplain during a flood event.


	Flood Zones are defined in Table D.1 of Planning Policy

Statement (PPS) 25: Development and Flood Risk. They

indicate land at risk by referring to the probability of flooding

from river and see, ignoring the presence of defences. The

fluvial Flood Zones are usually derived using a two�dimensional hydraulic model called JFLOW, into which a

national coarse Digital Terrain Model is fed. However, in

some instances, more detailed modelling can be undertaken,

using refined information.


	Area of land that borders a watercourse, an estuary or the

sea, over which water flows in time of flood, or would flow but

for the presence of flood defences where they exist.


	The distance from the water level to the top of the channel's

sides.


	Land where water has to flow or be stored in times of flood. It

includes the land which would flood with an annual probability

of 1 in 20 (5%) or greater in any year or is designed to flood in

an extreme (0.1%) flood, or at another probability to be

agreed between the LPA and the Environment Agency,

including water conveyance routes.


	Previously undeveloped land


	Water in the ground, usually referring to water in the saturated

zone below the water table.


	Flooding caused by groundwater escaping from the ground

when the water table rises to or above ground level.


	A local authority with responsibility for the maintenance and

drainage of highways maintainable at public expense.


	A graph that shows the variation with time of the level or

discharge in a watercourse.


	Mill stream
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	Local Development


	Documents


	Local Development


	Framework


	Local planning

authority


	Main River 
	Mitigation measure 
	Ordinary watercourse 
	Overland flow

flooding


	Pond 
	Return period 
	Runoff 
	Sequential test 
	Documents that set out the spatial strategy for local planning

authorities which comprise development plan documents.


	Framework which forms part of the statutory development

plan and supplementary planning documents which expand

policies in a development plan document or provide additional

detail.


	Body responsible for planning and controlling development,

through the planning system.


	A watercourse designated on a statutory map of Main rivers,

maintained by Department for Environment, Food and Rural

Affairs (DEFRA).


	A generic term used in this guide to refer to an element of

development design which may be used to manage flood risk

to the development, or to avoid an increase in flood risk

elsewhere.


	A watercourse which is not a private drain and is not

designated a Main river.


	Flooding caused by surface water runoff when rainfall

intensity exceeds the infiltration capacity of the ground, or

when the soil is so saturated that it cannot accept any more

water.


	Permanently wet depression designed to retain storm water

above the permanent pool and permit settlement of

suspended solids and biological removal of pollutants.


	A term sometimes used to express flood probability. It refers

to the estimated average time gap between floods of a given

magnitude, but as such floods are likely to occur very

irregularly, an expression of the annual flood probability is to

be preferred.


	Water flow over the ground surface to the drainage system.

This occurs if the ground is impermeable or saturated, or if

rainfall is particularly intense.


	A risk-based approach to flood risk assessment in

accordance with Planning Policy Statement 25, applied

through the use of flood risk zoning, where the type of

development that is acceptable in a given zone is dependent

on the assessed flood risk of that zone and flood vulnerability

of the proposed development.
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	Standard of

protection


	Strategic flood risk

assessment


	Source Protection

Zone (SPZ)


	Sustainable drainage

systems (SUDS)


	Watercourse 
	Water Cycle Strategy 
	The estimated probability of a design event occurring, or

being exceeded, in any year. Thus it is the estimated

probability of an event occurring which is more severe than

those against which an area is protected by flood defences.


	A study to examine flood risk issues on a sub-regional scale,

typically for a river catchment or local authority area during

the preparation of a development plan.


	Defined areas showing he risk of contamination to selected

groundwater sources used for public drinking water supply,

from any activities that might cause pollution in the area.


	A sequence of management practices and control structures,

often referred to as SUDS, designed to drain surface water in

a more sustainable manner. Typically, these techniques are

used to attenuate rates of runoff from development sites.


	Any natural or artificial channel that conveys surface water.


	Provides a plan and programme of Water Services

Infrastructure implementation. It is determined through an

assessment of the environment and infrastructure capacity

for: water supply; sewage disposal; flood risk management;

and surface water drainage.
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	ABBREVIATIONS

ADR 
	CAMS CEH CFMP CIRIA DCLG DEFRA EA FAS FRA FZ GIS JFLOW LDD LDF LiDAR LPA MSfW NFCDD Ofwat OS OSR PPS25 R & D RFRA 
	Area of Development Restraint


	Catchment Abstraction Management Strategy

Centre for Ecology and Hydrology

Catchment Flood Management Plan


	Construction Industry Research and Information Association

Department of Communities and Local Governments

Department for Environment, Food and Rural Affairs


	Environment Agency

Flood Alleviation Scheme

Flood Risk Assessment

Flood Zone


	Geographical Information System

A type of 2-Dimensional Hydraulic Model


	Local Development Documents

Local Development Framework

Light Detection And Ranging

Local Planning Authority

Making Space for Water


	National Flood and Coastal Defence Database


	Office of Water Services

Ordnance Survey

Oilseed Rape


	Planning Policy Statement 25 – Development and Flood Risk

Research and Development


	Regional Flood Risk Assessment
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	RSS 
	SFRA 
	STW 
	SUDS 
	WCS 
	Regional Spatial Strategy


	Strategic Flood Risk Assessment


	Severn Trent Water


	Sustainable Drainage Systems


	Water Cycle Strategy
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	1 BACKGROUND

1.1 General Overview


	1 BACKGROUND

1.1 General Overview



	In February 2008 Royal Haskoning was appointed by Bromsgrove District Council and

Redditch Borough Council (hereafter “the Councils”) to produce a Level 1 Strategic

Flood Risk Assessment (SFRA) and Water Cycle Strategy (WCS). This report relates to

the production of the Level 1 SFRA.


	Although the SFRA has been carried out jointly between two neighbouring Local

Authority areas and this report covers both, the information has been separated, as far

as is practical, into the Borough of Redditch and the District of Bromsgrove to allow ease

of reference for the individual Councils.


	1.2 Scope


	The scope for this SFRA is in accordance with PPS25 guidelines (Communities and

Local Government, 2006, Planning Policy Statement 25: Development and Flood Risk),

Development and Flood Risk a Practice Guide Companion to PPS25, 2008, and Royal

Haskoning’s proposal dated 11th January 2008.


	The Councils are in the process of preparing their Local Development Frameworks

(LDFs), as required by the Planning and Compulsory Purchase Act 2004, and in

particular, their Core Strategies. The growth targets for the two local authorities

currently stand as follows:


	• An additional 2,100 new homes in Bromsgrove District, plus up to an another

3,300 ‘overflow’ from Redditch Borough, by 2026.


	• An additional 2,100 new homes in Bromsgrove District, plus up to an another

3,300 ‘overflow’ from Redditch Borough, by 2026.


	• An additional 3,300 new homes in Redditch Borough by 2026.


	• Development of 21ha of employment land in Bromsgrove District, plus an

additional 24ha ‘overflow’ from Redditch by 2026.


	• Development of 27ha of employment land in Redditch Borough by 2026.



	The two towns within the area, Bromsgrove and Redditch, are the focal points for growth

in the region, although some of the larger villages within Bromsgrove District have also

been sited for expansion. Flood risk is a key consideration in the allocation of land for

development, especially with the current concerns over climate change. Therefore, to

enable the developments to be sited in appropriate locations to minimise damage to

property and threat to life, the Council needs to be given adequate information on flood

risk to make informed decisions.


	The key aims of the Level 1 SFRA are to broadly assess all sources of flooding and the

other key flood risk considerations expected by PPS25 across the entire Councils’

areas.


	Royal Haskoning produced this Level 1 report in close consultation with the Council and

the Environment Agency (EA). Input to the SFRA was also provided by Severn Trent

Water, British Waterways and the Highways Agency.
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	1.3 Study Area

Bromsgrove District and Redditch Borough form the northeastern corner of the County

of Worcestershire, south of the West Midlands conurbation. With the Birmingham

Plateau and Clent and Lickey Hills located in the north of the area, the headwaters of

watercourses lie in the District and Borough. As such, flooding is dominated by rapid

response flash flooding from the Main Rivers and ordinary watercourses. Figure 1


	1.3 Study Area

Bromsgrove District and Redditch Borough form the northeastern corner of the County

of Worcestershire, south of the West Midlands conurbation. With the Birmingham

Plateau and Clent and Lickey Hills located in the north of the area, the headwaters of

watercourses lie in the District and Borough. As such, flooding is dominated by rapid

response flash flooding from the Main Rivers and ordinary watercourses. Figure 1



	shows the Bromsgrove District and Redditch Borough boundaries and includes key

features such as main towns, villages, watercourses, roads and railways. Figure 2

presents the locations of the development sites provided by the Councils, which are

labelled with the identification numbers used throughout this report. These sites are

discussed in greater detail in Section 4.1. The District and Borough are bounded by

seven planning authority areas:


	• Dudley District;


	• Dudley District;


	• Birmingham District;


	• Solihull District;


	• Stratford-on-Avon District;


	• Wychavon District;


	• Wyre Forest District; and


	• South Staffordshire District.



	The remainder of this section discusses the District and Borough individually, in greater

detail.


	BROMSGROVE DISTRICT


	The District of Bromsgrove lies to the north of the Borough of Redditch with an area of

nearly 217km². In 2001, the population of the District totalled 87,837 (2001 census) with

27,633 living in Bromsgrove, the only town. With the exception of a small segment of

the Birmingham suburb of Rubery spreading into the north, the rest of the District is rural

containing a few larger villages and numerous smaller settlements and hamlets. The

larger villages include West Hagley, Romsley, Catshill, Marlbrook, Barnt Green,

Alvechurch, Hollywood and Wythall. The largest concentration of settlements in the

District is to the north and northeast of Bromsgrove town, located roughly along the M5

and M42 motorway corridors.


	The District contains the headwaters of three Main Rivers:


	• The River Salwarpe/ Sugar Brook/ Spadesbourne Brook/ Battlefield Brook,

which initiates as Main River just downstream of the M5 (as Battlefield Brook),

flows to the southeast through Bromsgrove (as Spadesbourne Brook) before

turning to the southwest (Sugar Brook) and flowing out of the District past Stoke

Prior and towards Droitwich (River Salwarpe);


	• The River Salwarpe/ Sugar Brook/ Spadesbourne Brook/ Battlefield Brook,

which initiates as Main River just downstream of the M5 (as Battlefield Brook),

flows to the southeast through Bromsgrove (as Spadesbourne Brook) before

turning to the southwest (Sugar Brook) and flowing out of the District past Stoke

Prior and towards Droitwich (River Salwarpe);


	• The Gallows Brook, which is located in the northwestern corner of the District

and flows due west from the Stourbridge Road, bisecting the village of West

Hagley; and


	• The River Arrow, which initiates as Main River to the east of Alvechurch and

flows south, parallel to the A441 towards Redditch.
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	All three Rivers can be traced as Ordinary Watercourses back to their sources, located

within the Clent and Lickey Hills in the northeastern area of the District. The rest of

Bromsgrove District is drained by numerous ordinary watercourses, all of which have

their sources located within the District boundaries, most notably to the north, on the

Birmingham Plateau. This is an area of relatively high ground – ranging from 150m to

300m above sea level – which underlies the city of Birmingham and marks the main

north-south watershed between the basins of the Rivers Severn and Trent. It is marked

by a fairly steep incline which is indicated within Bromsgrove District by the Tardebigge

lock flight on the Worcester and Birmingham canal and the Lickey Incline on the

Bromsgrove to Birmingham railway.


	The District also contains sections of two canals: the Worcester and Birmingham Canal

which bisects the District from the northeast to the southwest; and the Stratford-on-Avon

Canal of which approximately 700m cuts across the very northeastern corner of the

District. Although there are no reports of flooding from the section of Stratford-upon�Avon canal, overtopping of the Worcester and Birmingham Canal has been blamed for

flooding in the Stoke Prior area of Bromsgrove, most notably in 2007.


	In addition, there are numerous pools and reservoirs within the District. The two largest

are the Upper and Lower Bittel Reservoirs, which were built as canal feeders, as was

the smaller Tardebigge Reservoir located further south.


	Due to its headwater location, lack of Main Rivers and small watercourses, Bromsgrove

District has not suffered from the severe fluvial flooding experienced further downstream

in Worcestershire during June and July 2007. However, due to the number of

watercourses present, there have been numerous occurrences of smaller-scale flooding,

most notably flash flooding from rapid catchment response. In many cases this has

resulted in an overwhelming of the road, rail and canal networks and their associated

drains and outflows. Along many of the ordinary watercourses flooding is attributable to

a lack of maintenance resulting in blockages and reduced flow capacity. Bromsgrove

town has suffered primarily from flooding of the Spadesbourne and Battlefield Brooks,

the latter of which has also resulted in flooding of the village of Catshill, north of

Bromsgrove town.


	There are multiple occurrences of sewer flooding within the District with reports located

in Bromsgrove town and nearly all of the larger villages.


	REDDITCH BOROUGH


	The Borough of Redditch is much smaller than Bromsgrove District, covering just

54.25km². However, it’s population is not proportionally lower. In 2001 it’s population

was 78,807 (2001 census) with 73,506 living in Redditch town. The town covers the

northern half of the Borough, leaving the southern half primarily rural, with only a few

minor settlements, the largest of which is Astwood Bank. The two halves are split by a

ridge of higher ground extending from the Birmingham plateau, along the route of the

A448, although a portion of Redditch town is located to the south of this ridge.


	The northern half of the Borough is bisected from north to south by the River Arrow,

classified as Main River. Numerous ordinary watercourses drain through the town from

the east and the west and feed into the River Arrow. Most of these smaller
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	watercourses have their headwaters located on the southern extent of the Birmingham

Plateau, in the area to the south of Bromsgrove District.


	The southern, more rural, half of Redditch Borough is drained by two Main Rivers, which

flow from north to south. The western branch is referred to as Swans, or Elcocks,

Brook. The eastern branch is referred to as The Wharrage at its upstream end before

becoming the Wixon Brook south of Windmill Drive. Downstream of their confluence,

the watercourse is referred to as Swans Brook and, to the south of ‘The Dingle’, located

to the west of Feckenham village, as Bow Brook. This Brook continues flowing south

until Beanhall Mill Farm on the Borough boundary at which point it turns west and flows

parallel to the edge of the Borough as far as Priest Bridge where it crosses over the

boundary. These Main Rivers are also fed by numerous ordinary watercourses, which

primarily flow from the north and east.


	Although there are numerous balancing ponds located within the Borough, there are no

major reservoirs or canals. The only notable water body is the Arrow Valley Lake which

is situated within and above the floodplain of the River Arrow, just north of the

confluence of the Blacksoils Brook.


	As Redditch is located at the base of the incline up to the Birmingham plateau and is on

relatively flat land, it suffers from rapid flash flooding as its numerous brooks and

ordinary watercourses deliver storm water from the higher ground to the River Arrow.

As the gradient suddenly reduces, the watercourses rapidly exceed their capacity and

have a tendency to ‘pool’, flooding the surrounding area. This is most notable on the

Batchley Brook, which flows into the northwestern corner of Redditch town.


	Similarly to Bromsgrove District, multiple accounts of sewer flooding have been reported

within the Borough, although limited to Redditch town, Astwood Bank and the village of

Feckenham.


	1.4 Data Used


	The data used in the study derives from several sources, most notably the Environment

Agency and the Council Drainage Engineers. A data register is provided in Appendix

E.


	The key types of data obtained include:


	• OS background mapping;


	• OS background mapping;


	• Topographic survey – LiDAR;


	• National Flood Zones and historic flooding records from all sources of flooding;


	• Flood defences, structures and flood alleviation measures;


	• Flood risk studies and modelling reports;


	• Catchment Flood Management Plan (CFMP);


	• Flood warning and Flood watch areas;


	• Groundwater Source Protection Zones and Vulnerability Maps; and


	• Local plan and LDF documents and development proposals.
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	1.5 Limitations and Assumptions


	The conclusions of this SFRA are based on information currently available. The areas of

the proposed potential development sites are indicative only. The final sites will be

subject to the outcome of ongoing studies commissioned by the Councils that will

provide the evidence base for the emerging Local Development Framework.


	The Level 1 SFRA maps for the entire Bromsgrove District and Redditch Borough are

based on the Environment Agency’s latest released Flood Zone information, (September

2007).
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	2 CATCHMENT DESCRIPTION AND CAUSES OF FLOODING

2.1 Catchment Description


	2 CATCHMENT DESCRIPTION AND CAUSES OF FLOODING

2.1 Catchment Description



	2.1.1 General


	Figure 1 illustrates the river system within Bromsgrove District and Redditch Borough,

which largely falls within the following four Main River catchments:


	• River Salwarpe


	• River Salwarpe


	• Gallows Brook


	• River Arrow


	• Bow Brook



	BROMSGROVE DISTRICT


	2.1.2 River Salwarpe Catchment


	River Salwarpe


	The River Salwarpe flows in a southeasterly direction from just upstream of Sugarbrook

Lane to the District Boundary south of Bromsgrove town, beyond which it flows through

Droitwich and on to its confluence with the River Severn. The watercourse retains the

status of Main River upstream of Sugarbrook Lane as far as the M5 motorway, however

its name changes repeatedly along this stretch, encompassing the titles ‘the Sugar

Brook’, ‘the Spadesbourne Brook’ and ‘the Battlefield Brook’. All these ‘Main River’

sections were initially classified from Ordinary Watercourses into Critical Ordinary

Watercourses (C.O.Ws) before becoming enmained. These individual sections of the

Main River will be referred to individually below.


	The source of the River Salwarpe is located in the Clent and Lickey hills, to the north of

the District, at an elevation of approximately 250m AOD. It flows as Main River for

roughly 30km before its confluence with the River Severn upstream of Worcester at

approximately 30m AOD. Downstream of Bromsgrove town the River Salwarpe carries

flows of 12.6m³/s in a 1 in 100 year return period event (CEH dataset). At this point, as

the topography flattens out and the catchment dramatically increases in size as multiple

tributaries feed in, including the Spadesbourne Brook and the Sugar Brook, the River

Salwarpe is prone to flooding along most of its length. Most of this results from

exceedance of the channel capacity, most notably due to lack of maintenance, although

runoff from the roads and railways is thought to be a prime factor and overtopping of the

canal has contributed in the past (outlined by the Bromsgrove Council Drainage

Engineer and Historical Flooding Survey, Section 3.1)


	No formal Flood Alleviation Scheme (FAS) exists along the River Salwarpe although

there is one section of privately maintained raised defence beside Fish House Lane.


	Sugar Brook


	The Sugar Brook rises to the north of Bromsgrove town, just south of Alcester Road

(B4096) and flows in a southerly direction through Bromsgrove town, parallel to the A38.

It joins the Spadesbourne Brook just north of Charford Road and from this point

becomes Main River as it flows under the A38 and then south towards the junction of
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	Buntsford Hill Road, Fish House Lane and Sugarbrook Lane. Beyond this point the

watercourse is renamed as the River Salwarpe. In its Main River reach, the Sugar

Brook carries a flow of approximately 8m³/s in a 1 in 100 year return period event (CEH

dataset).


	There are no reports of major flooding from this Brook, although repeated flooding has

occurred between Morrisons and the Indoor Bowls Centre beside the A38. In addition

both the A38 and Sherwood Road were closed in July 2007 due to flooding. This may

be due to out of bank flow from the Brook, due to blocking of highway drains or

exceedance of sewer capacity. Further upstream, along Stonehouse Road and

Wellington Road, one of the Brook’s tributary streams divides properties and suffers

from a lack of maintenance and capacity, thus flooding gardens.


	There are two short sections of raised defence, one maintained privately, located beside

Aston Road and the other by the Environment Agency, parallel to Sugarbrook Road. In

addition, an Environment Agency maintained weir is located slightly downstream of the

latter, upstream, defence. The channel is maintained by the Environment Agency where

it is enmained.


	Spadesbourne Brook


	This Brook rises in the Lickey Hills and flows in a southwesterly direction through

Bromsgrove town to its confluence with Battlefield Brook, just south of Sanders Park.

From this point it becomes Main River and flows in a more southeasterly direction until

its confluence with Sugar Brook. Where it is Main River the Spadesbourne Brook

carries a flow of 6.8m³/s in a 1 in 100 year return period event (CEH dataset).


	Although it has a low profile through Bromsgrove town, the Spadesbourne Brook has

produced fairly severe flooding in the past, as shown by the plaque on the wall of the

MFG Solicitors building on the High Street. However there are no reports of a repetition

of such flooding indicating that the channel generally copes, although the A448 was

closed near West Road Junction in July 2007, which may be attributed to the

overtopping of the Brook channel. The Brook is restricted at a number of locations

through Bromsgrove, most notably a culvert underneath The Strand, which has a

tendency to become blocked, and two hidden weirs located near Market Street which, if

obstructed, will cause flooding at the southern end of the High Street. Further

downstream, Ford Road, Watt Close and Brook Road are situated in a low-lying area of

ground which has flooded repeatedly in the past. Along Charford Road the brook has a

deep profile and thus acts as a storage area and protects the Sugarbrook area.

Retaining this area, and the area surrounding Watt Close as balancing areas would

assist in easing the flooding both locally and downstream.


	There are no formal flood defences situated on this watercourse although it is

maintained by the Environment Agency where it is considered Main River. According to

the Council Drainage Engineer, the Spadesbourne Brook suffers more from blockages

than out of bank flow.
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	Battlefield Brook


	Battlefield Brook also rises in the Lickey Hills, to the northwest of Spadesbourne Brook.

It then flows as two tributaries which converge in the village of Catshill. The Brook then

flows in a southerly direction, roughly parallel to the Spadesbourne Brook and crosses

under the M42 motorway. It then flows slightly west, under the M5, to which it runs

parallel until crossing back under the motorway south of Red Cross, at which point it

becomes enmained and enters Bromsgrove town next to Whitford Farm. It then flows

through Sanders Park before converging with the Spadesbourne Brook. At the point at

which the watercourse becomes enmained, just downstream of the M42, it carries a flow

of 3.2m³/s in a 1 in 100 year return period event (CEH dataset).


	Flooding has occurred down much of its length, although most notably on its easterly

upstream fork in Catshill and Marlbrook. This was especially notable in 1998-1999 when

the catchment experienced a series of heavy storms, a situation which was repeated in

July 2007. The Bromsgrove Council Drainage Engineer attributes much of this to runoff

problems associated with development of the catchment and has noted that it is the

Catshill area which warrants urgent attention to control localised flooding. However,

further downstream, where the Brook enters Sanders Park under Whitford Road, it

suffers from low flow. As a result there is an Environment Agency bore hole and pump

by the Whitford Road bridge to assist the flow if necessary.


	There are no flood defences located along this Brook, although it is maintained by the

Environment Agency through Sanders Park.


	Hen Brook


	Hen Brook is located at the south of the District with its source in the hills to the east of

the village of Woodgate. It flows in a westerly direction roughly parallel with the River

Salwarpe to their confluence at the village of Henbrook, outside the District boundary, to

the southwest. Close to the District Boundary, this Brook carries a flow of 5.9m³/s in a 1

in 100 year return period event (CEH dataset).


	Flooding on this Brook has most notably been associated with overtopping of the

Worcester and Birmingham Canal in July 2007, resulting in localised flooding in Stoke

Prior. Flooding resulting from the interaction of the canal can be serious, although, as

stated by the Council Drainage Engineer, potentially impracticable to remedy. In 2000,

water, presumably from the overtopping of the Brook collected under the railway bridge,

resulting in waist-height flooding. Balanced outfalls into the Hen Brook and Worcester

and Birmingham Canal from the highway drains serving the trading estates off Hanbury

Road have also resulted in flooding in the area, most notably south of the canal,

although the paddles have now been raised on one of the locks.


	Frequent flooding from this Brook has occurred around Stoke Prior/Stoke Wharf, from a

combination of badly maintained watercourses and flooding from the Canal, mentioned

above. As a result the Environment Agency has stated that if any more allocations are

expected in this area then these flooding problems need to be investigated further in a

more detailed Level 2 SFRA.


	Although small flood prevention methods have been utilised in recent planning

applications, the valley outlet is obstructed by a fairly large sized (approximately 2m),
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	although inadequate, culvert underneath the Salt Pans located downstream of Stoke

Wharf.


	2.1.3 Gallows Brook Catchment


	Gallows Brook


	Gallows Brook is located in the northwestern corner of the District, with its source

located in the Clent Hills. It flows almost due West and becomes Main River

downstream of the Stourbridge Road, the A491. It then bisects the village of West

Hagley and outflows into the River Stour. It has two main, unnamed, tributaries, both of

which join Gallows Brook within West Hagley, one from the north and one from the

south. Just upstream of the District boundary Gallows Brook carries a flow of just over

2m³/s in a 1 in 100 year return period event (CEH dataset).


	There are relatively few reports of flooding within West Hagley which are attributable to

this Brook or its tributaries. The most notable occurrences have been due to restrictions

in the channel width, where it passes beneath road bridges or enters culverts, or

capacity problems due to lack of maintenance. The culvert underneath Hagley Village

at the junction of Weston Road with Kidderminster Road is a known location of where

this problem has occurred in the recent past and has resulted in the flooding of gardens.

Restrictive culverts have also caused flooding problems on the tributaries from Gallows

Brook, most notably those serving the area around Clent village. The naturally quick run

off from the high ground flows through deep valleys, known locally as ‘bratches’ which

results in flooding problems, especially where the culverts suffer from a lack of capacity.


	As with many of the other watercourses within Bromsgrove District, the Gallows Brook

receives a quick run off from upstream land, in this case, Cobhams Estate, but also

suffers from highway drainage and storm infiltration into the foul sewers.


	The channel has no formal defences, but is maintained by the Environment Agency

where it is classified as Main River. The Council Drainage Engineer has also noted that

a hydrobrake has been installed at a low point of private development on a tributary

channel just upstream of Willow Close. A number of balancing ponds are also present

along the southerly tributary of Gallows Brook, most notably upstream of Clent.


	2.1.4 River Arrow Catchment


	River Arrow


	Bromsgrove District contains the upstream 4.7km stretch of the enmained River Arrow,

above which the river flows for approximately 6km as an ordinary watercourse from its

source in the Lickey Hills. It flows in a roughly southeastern direction, feeding the

Cofton Hackett and Lower Bittell reservoirs in its upper reaches before passing under

the Worcester and Birmingham canal. It then flows along the eastern edge of the village

of Alvechurch before leaving the District and entering the Borough of Redditch. Slightly

upstream of the District boundary with Redditch Borough, the River Arrow carries a 1 in

100 year return period event flow of 15.3m³/s (CEH dataset).


	There are no reports of major flooding on the River within Bromsgrove District.

However, minor local flooding has occurred in many locations due to culvert restrictions
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	and, on the minor tributary streams, very local flooding from storm runoff (both as a

result of steep topography, urban runoff and conflict with both the canal and railway)

combined with a lack of channel capacity. Flooding has also occurred in Alvechuch due

to the combination of high level river flows with mill leets and in the Parish Fields, which

is a natural holding area above a weir.


	With the exception of an Environment Agency maintained unflapped outfall at Grange

Farm Road Bridge, there are no flood defence structures or sections of maintained

channel along the reach of the Arrow within Bromsgrove District.


	The River Arrow has numerous many smaller tributaries which flow through the District

of Bromsgrove. The most notable of these are the Dagnell Brook and the Batchley

Brook. The headwaters of the Church Hill and the Blacksoils Brooks are located in the

southeastern corner of the District.


	Dagnell Brook


	The source of the Dagnell Brook is located to the southwest of Weatheroak Hill, north of

the M42 and east of Alvechurch. It is classified as ordinary watercourse for its entire

length and flows almost due south, joining the River Arrow just inside the Redditch

Borough boundary.


	There are no formal flood defence structures or reports of fluvial flooding along this

Brook. However there are plans to construct a nature reserve alongside the Brook

which may help to alleviate the flooding further downstream, most notably where the

Brook passes beneath Dagnell End Lane. Land drainage due to heavy clay and surface

water discharge are the main concerns in this catchment.


	Batchley Brook


	The source of the Batchley Brook is located south of Barnt Green and east of Linthurst

village. It flows in a southeasterly direction, crossing the Worcester and Birmingham

canal and through the grounds of the Hewell Grange HM Young Offender Institution and

‘The Lake’. It has many headwater tributaries which drain a fairly large area of the

Birmingham Plateau in the central area of Bromsgrove District. It eventually flows in an

easterly direction across the District boundary and into Redditch.


	There are no reports of flooding or formal defences along this section of the Batchley

Brook, although it is thought that ‘The Lake’, located within the HM Prison grounds, acts

as a flood attenuation measure.


	There has been a significant series of developments of the various Prison complexes

over the last two decades, and the measures and effects of dealing with any additional

run-off is not definitively known. This could have the effect of reducing the efficiency of

any previous flow attenuation and cause an adverse impact on flow regimes

downstream, primarily within the Redditch area.
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	2.1.5 Bow Brook Catchment


	Bow Brook: Spring Brook and Swans Brook


	The Bow Brook is located within the Borough of Redditch and will be discussed below.

However, the sources of two of its tributaries – Spring Brook and Swans Brook – are

located within Bromsgrove District. Their sources are located on the edge of the

Birmingham Plateau in the Holyoakes and Bank’s Green areas. These two tributaries

flow in a southeasterly direction, and merge just upstream of the District boundary. Both

tributaries flow through very rural areas and there are no formal defences or reports of

flooding along their length, although land drainage does cause minor surface water

flooding problems.


	2.1.6 Other Watercourses


	In addition to the watercourses falling into the four Main River catchments mentioned

above, there are numerous other Ordinary Watercourses located within the District of

Bromsgrove.


	These include the River Cole and its tributaries which drain the northeastern corner of

the District, including the villages of Hollywood and Wythall. There are no formal

defences on these watercourses, although there are reports of minor flooding along the

River Cole and its minor tributaries. This has occurred within the developed areas of

Hollywood, and some of the more rural areas of the catchment, due to restrictions in

flow from culverts. The area is also underlain with Etruria Marl (a type of clay) which

results in rapid runoff from the surrounding landscape and thus exceedence of channel

capacity. In addition the River Cole is known to flood at the ford on Houndsfield Lane,

where it has been reported to be 6ft deep on occasions.


	Three tributary systems of ordinary watercourses drain the western side of the District

between West Hagley and Bromsgrove. The most northerly system includes the Fenn

Brook which drains from the Clent Hills through the village of Belbroughton into Hoo

Brook. This system has numerous mill ponds, culverts and weirs in its upper reaches,

which, to a certain degree, protect Belbroughton from flooding. However, many of these

are suffering from a lack of maintenance and capacity problems, resulting in minor local

flooding which has affected properties in the village of Belbroughton. The potential

severity of this problem was evidenced in September 2008 when it was reported that a

series of mill ponds had breached, resulting in a three foot “tidal wave” of water

travelling approximately four miles downstream. This caused serious flooding of the

areas around North Lane and The Queens public house car park. Bromsgrove

Council’s Drainage Engineer highlighted the need to survey all the ponds within the

catchment. The central system drains into the Hockley Brook, with its source located

just north of Pepper Wood. This system flows through the village of Dordale. Although

there are no reported flooding problems, the channel needs to be kept clear of

blockages to allow rapid runoff to be conveyed. The most southerly system does not

include any named watercourses. It initiates in the hills to the southwest of Bournheath

village and drains to the southwest through the village of Dodford. There are no formal

defences along this watercourse, although flooding has been reported due to culvert

problems, or, as identified within Bournheath, as a consequence of the confluence of

two catchments interacting with highway drains and sewers.
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	The final two tributary groups drain the very north of the catchment. The largest group

drains the northerly slopes of the Clent Hills and includes the source of the River Stour,

which subsequently outflows through Halesowen. There are no reported instances of

fluvial flooding along these watercourses, although this may be due to the lack of

reporting due to the rural nature of the area. The smaller group include the Callow

Brook which has its source located in the Waseley Hills Country Park and drains east

through the area of Rubery located within Bromsgrove District. There are numerous

reports of flooding within Rubery, which are primarily associated with rapid runoff from

the upstream hillsides creating culvert capacity problems and interactions with the sewer

network. There are no formal defences on either of these systems.


	2.1.7 Canals


	In addition to the natural watercourses mentioned above, two canals cross the District

namely the Worcester and Birmingham Canal and the Stratford-on-Avon Canal.


	Worcester and Birmingham Canal


	This canal bisects the District from the northeast, south of West Heath, to the southwest,

south of Bromsgrove and Stoke Prior. This 18km stretch of canal contains the

Tardebigge lock flight (the longest flight in the UK, consisting of 30 narrow locks) and

three tunnels – the Wasthill Tunnel, Shortwood Tunnel and Tardibigge Tunnel. In

addition, the District contains three canal feeder water stores – the Upper Bittell, Lower

Bittell and Tardebigge Reservoirs. In addition to acting as navigational features, the lock

structures also serve to regulate water levels. This is achieved through a series of fixed

and manually operated sluices and weirs, which aim to maintain a freeboard of 300mm.


	The lower section of this canal, in the Stoke Prior area of Bromsgrove, has been

reported to overtop following heavy rainfall and resulted in the repeated flooding of

Fishhouse Lane, most recently 2007. The canal, along with the Hen Brook has a

tendency to overspill at Hanbury Road, by the Navigation Public House, resulting in the

flooding of properties and factory units. It is also reported that excess water at the top of

the Tardebigge lock flight following storms in the late 1970s resulting in overtopping of

the canal which fed water down the Batchley Brook and flooded parts of Redditch,

although this has not been confirmed by British Waterways. Although the paddles have

been raised on one of the locks, the Council Drainage Engineer claims that more

improvement work is required on the pound upstream of Hanbury Road. However, some

of the flooding from this canal as been attributed to vandalism of the lock gates.


	Stratford-upon-Avon Canal


	A very short, 700m, stretch of this canal cuts through the northeastern corner of the

District. There are no locks or reports of flooding from this channel, within the District.
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	REDDITCH BOROUGH


	2.1.8 River Arrow Catchment


	River Arrow


	The River Arrow flows from the northwest to the southeast through the centre of

Redditch town. It is a fast moving river in terms of channel position and, as a result,

there are numerous old channel sections located on either side of the active channel

through Redditch town. Multiple ordinary watercourses feed into this River from both the

east and west along its course through Redditch. In the centre of Redditch town the

River Arrow carries a 1 in 100 year return period event flow of 31.5m³/s (CEH dataset).


	There are very few reports of destructive flooding from the River Arrow within Redditch,

with latest reported occurrences in 1900 and 1960, both of which precede any flood

defences and channel maintenance. This is most likely attributable to its wide,

undeveloped floodplain, most notable to the east of the river, and the location of

Redditch in the upstream end of the catchment.


	One Environment Agency maintained raised flood defence structure is located to the

north of Park Way and protects Papermill Farm, situated just south of the confluence

between the Dagnell Brook and the River Arrow. In addition there are two flood defence

outfall culverts associated with this defence which are also maintained by the

Environment Agency. Although it is not listed as formally maintained, the Environment

Agency does check the channel for blockages and carries out basic maintenance. The

Council Drainage Engineer has also stated that the channel to the East of Holloway

Drive and Old Forge Drive has been artificially improved, although this has not been

confirmed by the Environment Agency.


	Reference to current OS data and the 1955 edition clearly shows that the River Arrow’s

course has been substantially re-aligned and mostly formalised as a result of the

construction of Holloway Drive and Old Forge Drive. This is between SP05386802 (rear

of Dolphin Road, Abbeydale) and SP06826516 (its confluence with the Ipsley Brook at

Washford). Visible remnants of its original course have been retained as swales and

these extant examples can be found near New Meadow Road (Lakeside), Ravensmere

Road (Greenlands) and Nash Road (Park Farm North). As a result of these

realignments, in conjunction with the Environment Agency, the standard of protection

from the River Arrow was raised throughout its entire reach within Redditch to 1 in 100

year levels. An associated project with the Dagnell Brook at the site of the former Paper

Mill Farm was the last phase of this improvement strategy, which was completed in

1994/5.


	Dagnell Brook


	Only a very short section of this Ordinary Watercourse is located within the Borough of

Redditch before it joins the River Arrow. A few Council maintained culverts are located

on the downstream end of this Brook but there are no formal defences. There are a

series of weirs along the various former mill ponds, as well as at the historic confluence

with the River Arrow at Five Tunnels (SP05246887). These assist in managing peak

water levels and as part of the joint strategy referred to above, an additional 750mm

overflow pipe was constructured, direct to the River Arrow (SP05396847 to
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	SP05366852). One instance of property flooding has been reported on Brooklands

Lane as a result of overtopping of this Brook.


	Batchley Brook


	The Batchley Brook is an Ordinary Watercourse which enters the northwestern corner of

the Borough, crossing under Brockhill Drive. It then flows southeast, through a number

of balancing ponds, constructed circa 1949, before crossing under Batchley Road and

flowing northeast beside Windsor Road and through Riverside before joining the River

Arrow. At its downstream end this Brook carries a 1 in 100 year return period event flow

of 8.1m³/s (CEH dataset).


	The headwaters of this Brook are located on the Birmingham plateau and it carries flows

rapidly down the steep plateau sides. Once it reaches Redditch Borough the

topography flattens, which subsequently slows the flow down. In storm conditions this,

combined with runoff from the urban area of Redditch, results in the overtopping of the

Brook banks and thus the pooling of flood waters within the urban area. Multiple

occurrences of flooding have been reported around the Batchley area of Redditch.


	The exceptional events of 2007 and, more recently 2008, have served to demonstrate

that this watercourse is extremely vulnerable to rapid run-off from saturated, rural areas,

which previous policies and strategies had not taken into account.


	There are currently no formal flood defences on this Brook, although following flooding

in 2007, the newly constructed balancing ponds, which serve the Brockhill residential

development, were modified with vortex flow controls to their outlets. These rapidly

rotating flows are initiated by self-activating flow control devices which reduce future

flooding by controlling the rate at which water is allowed to leave the balancing pond and

enter Batchley Brook. However, flooding has not been alleviated in the subway

underneath Brockhill Road, which is too low (only 85mm above the bed level of the

stream). These balancing ponds also act to attenuate the surface sewer water flow.

There are no reports of flooding on this Brook east of the railway.


	Red Ditch


	The Red Ditch rises in Brockhill Wood, just outside the Borough boundary in

Bromsgrove District and one tributary flows southeast under the B4184 to Salters Lane.

It is then culverted underneath Salters Lane before crossing back under the B4184 and

emerging in the Enfield area of Redditch. Finally it joins the other main tributary, and

passes by a newly constructed off-line balancing pond as well as passing through an

existing on-line one, situated within an established industrial area before joining

Bordesley Brook. The former tributary has caused flooding problems in the past.


	There are many culverts along this brook and problems have occurred due to lack of

capacity. During the 2007 storm event this Brook was noted to be flowing in opposite

directions simultaneously. This storm also resulted in the flooding of the Red Ditch

along Windsor Road in the Enfield area of the town. The Environment Agency is aware

that some sections of the Red Ditch have been infilled and they are currently working

with Redditch Borough Council to identify a solution.
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	In addition, an old 1920s Highways Agency overflow pipe is in existence between the

Red Ditch and the Batchley Brook which has caused flooding in the past. This is now

being replaced with a larger version which will help reduce the flood risk.


	Bordesley Brook


	The Bordesly Brook flows south beside the railway line, although most of its upstream

extent has been infilled. It receives flow from the Red Ditch and outfalls into the

Batchley Brook beside the B4184, downstream of the Enfield Industrial Estate.


	Church Hill Brook


	The Church Hill Brook drains the northeastern area of Redditch town. It rises within the

District of Bromsgrove north of the village of Holt End. It then flows almost due south

through the Moons Moat area of the town and under the Coventry Highway before

joining the Blacksoils Brook beside Winyates Way. This brook overtopped on numerous

occasions in 2007, along most of its length, flooding multiple properties.


	Blacksoils Brook


	The Blacksoils Brook rises south of Green Hills Farm in Bromsgrove District and then

flows east to the north of the Ipsley Alders Marsh and along the northern perimeter of

the Winyates area of Redditch town before joining the River Arrow slightly downstream

of the Arrow Valley Lake. There are no formal defences along this brook, although there

are numerous Council maintained culverts, of which the majority are classified as critical

and checked on a regular basis for blockages. At its downstream extent this brook

carries a 1 in 100 year return period event flow of 8.5m³/s (CEH dataset). Numerous

occurrences of flooding have been reported along this Brook, although not directly

attributed to the overtopping of the Brook. The Council Drainage Engineer has also

stated that this Brook has recently been improved and no longer poses such a risk of


	flooding. These works briefly comprised the removal of in-channel obstructions and


	reconstruction and improvement of the outlets into the Arrow Valley Lake as well as

restoring flows to the adjacent former open channel.


	Ipsley Brook


	The Ipsley Brook drains the southeastern quadrant of Redditch. It rises in the Ipsley

Alders Marsh in Winyates Green and flows southwest through the suburbs of Winyates,

Matchborough and Washford before joining the River Arrow just upstream of the

Borough boundary. This brook only carries a 1 in 100 year event flow of 2.8m³/s (CEH

dataset), but was identified as the source of many occurrences of flooding in 2007. The

culvert underneath the A4189 is the source of much of the flooding as it is too small and

has a tendency to become blocked.


	Downstream of this location there are some enforcement issues and also due to the

normally low or non-existent baseflows, there is a tendency for fly-tipping. Robust

maintenance regimes are in place to reflect this situation. It also has many, unnamed

channels and tributaries which feed into it throughout its course downstream of Ipsley

Alders Marsh.
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	Park Brook


	This Brook is a minor tributary of the River Arrow and drains the Lakeside area of

Redditch town. There are no formal defences along its length, although there are many

culverts present. No reports of flooding have been obtained from this watercourse.


	Wharrington Brook


	The Wharrington Brook rises on the east side of the ridge which divides the two halves

of Redditch Borough and flows northeast through the Oakenshaw and Greenlands area

of the town before joining the River Arrow slightly south of Park Brook. There are no

formal defences along this brook, although there is one critical culvert located upstream

of Wishaw Close. Two houses were flooded externally beside this Brook in 2007.


	Broadground Ditch


	This watercourse probably originally rose in Oakenshaw or Southcrest Woods.

However, little evidence of it remains and the first visible section is between the A4189

and Harport Road, Greenlands, where it is fed by local surface water sewers. The

second section, which is no longer in direct connection with the upstream reach is extant

north of Nash Road and Old Forge Drive, the location of its former confluence with the

Wharrington Brook. There are no reports of flooding attributable to this brook and no

formal flood defences.


	2.1.9 Bow Brook Catchment


	Bow Brook


	The Bow Brook is enmained for all of its length through Redditch District. However, the

Main River channel is only referred to as Bow Brook downstream of ‘The Dingle’ west of

the village of Feckenham. Upstream of this point the River is referred to as Swans

Brook as far as the Bunker’s Hole at Old Yarr, which marks the confluence of two

separate Main River channels. Upstream of here, the western channel is referred to as

Swans Brook or Elcocks Brook and the eastern channel is referred to as The Wharrage,

upstream of Windmill Drive, and the Wixon Brook, downstream of Windmill Drive. The

source of The Wharrage is the initiation of the Main River and is in the Recreation

Ground north of Swinburne Road. The Swans Brook is an Ordinary Watercourse at its

upstream end and becomes enmained at Elcocks Brook, downstream of Sillins Lane.


	The Bow Brook itself flows due south from The Dingle until Beanhall Mill Farm on the

Borough boundary, at which points it meanders and flows westwards to Priest Bridge

where it leaves the Borough. At Priest Bridge, the Bow Brook has a 1 in 100 year return

period event flow of 24.8m³/s (CEH dataset).


	This Brook flooded in 2007 and caused some property damage along Droitwich Road in

Feckenham.


	There are no formal defences on any of the watercourses within this catchment.

However to the west of Feckenham village, where the Swans Brook becomes renamed

as Bow Brook, is an area referred to as ‘the Whirly Hole’, which is a historical flooding

area dating back to Medieval times. The Swans Brook and the Bow Brook are artificial
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	channels along a distance of 1.4km (between OS grid coordinates SP016026 1950 and

SP00493 61054). Two weirs are present on the upstream and downstream extents of

the Whirley Hole – one at location SP00528 61773 and one at SP00483 61390. The

Plack Brook, a tributary of the Bow Brook, discharges through an outlet culvert

downstream of the upstream weir. The height of the upstream weir results in elevated

water levels in the vicinity of Swansbrook Lane in times of spate. The downstream weir

poses potential flood risks to adjacent properties, including those immediately

downstream of the Whirly Hole, although these properties were not flooded in the July

2007 event.


	Swans Brook


	Inside the Borough of Redditch Swans Brook flows in a southeasterly direction as far as

its confluence with Wixon Brook after which it turns southwest, flowing alongside

Swansbrook Lane for most of its course.


	In 2007 high flows in this Brook resulted in the flooding of property in Elcocks Brook. On

20th July 2007, flooding of Swansbrook Lane further downstream, partially due to the

effect of the Whirly Hole weir, outlined above, resulted in the marooning of the village

and the need to accommodate 30 to 35 people overnight. The living accommodation of

8 properties was flooded during this event.


	The Wharrage / Wixon Brook


	The Wharrage flows due south from Swinburne Road, where it becomes enmained, until

it reaches Windmill Drive. At this point it turns to flow southwest as the Wixon Brook. A

number of balancing ponds and culverts are present along The Wharrage, with the

majority of culverts being marked as critical. Another balancing area is present at the

end of Dunlop Road, on the Wixon Brook. Sewer flooding in 2007 badly affected ten

businesses. However, during this event The Wharrage which, despite high flows, was

found to be within the banks both upstream and downstream of the location concerned.

There are no formal flood defences along either of these watercourses.


	Plack Brook


	The Plack Brook rises just north of the village of Astwood Bank and flows in a

southwesterly direction towards the village of Feckenham. It then flows through the

northern end of the village before outfalling into the Whirly Hole. Flooding has occurred

along this Brook due to its shallow gradient (typically 1/300 on average), the collapse of

a culvert and a lack of channel capacity and has resulted in the marooning of properties

in the past. One solution suggested by the Council Drainage Engineer is to cut a new

channel, slightly north of the original, slightly upstream of Feckenham.


	Works subsequently carried out by Worcestershire County Council have proved partially

effective in reducing flooding in the Poplars Lane, Astwood Lane vicinity. However,

minor obstructions (natural and man-made) and the lack of general maintenance west of

Swansbrook Lane remain the primary causes of flooding associated with the Plack

Brook, as observed during the recent September 2008 event.
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	Alders Brook


	The Alders Brook rises in Morton Stanley Park and flows west to join the Swans Brook.

A few culverts exist on the upper reaches of the watercourse, but none of these are

deemed to be critical. There are also no reports of major flooding along this

watercourse. A balancing area is located in the village of Callow Hill on one of the

headwater tributaries but there are no formal defences along the watercourse.


	Thickwithey Brook


	The Thickwithey Brook is a short watercourse rising just west of Blaze Lane and

outflows into the Swans Brook, slightly north of Fox Covert. There are no defences or

records of flooding along the Brook and it does not flow through any settlements.

However, there is a second, unnamed, ordinary watercourse flowing parallel and slightly

to the north of Thickwithey Brook. This watercourse initiates slightly north of Love Lyne

and caused flooding of Lanehouse Farm in 2007.


	Doe Bank Brook


	The Doe Bank Brook initiates in Astwood Bank and flows southwest to its confluence

with Brandon Brook just east of Andys Barn Farm. There are a number of culverts

present along this watercourse but none are considered critical. A couple of instances

of flooding have been noted in Astwood Bank due to surface water runoff, but these may

have been assisted by lack of channel capacity in the developed area. Astwood Lane

and the substation just north of Meadow Farm have been identified by the Council

Drainage Engineer as being at risk of flooding and Mutton Hall, on Astwood Lane, as

being at risk of becoming marooned.


	Brandon Brook


	The Brandon Brook rises just south of Astwood Bank, close to Newlands Farm. It flows

in a southwesterly direction, joining the Brandon Brook slightly upstream of Beanhall Mill

Farm. The Brook flows through a culvert under Alcester Road, slightly upstream of

Shurnock Hall, an area which suffered flooding in 2007.


	2.2 Causes of Flooding


	The possible causes of flooding within Bromsgrove District and Redditch Borough

include:


	i. Overflow of watercourses and existing flood defences including water retention

facilities such as flood storage reservoirs/washlands and storm water balancing

ponds;


	i. Overflow of watercourses and existing flood defences including water retention

facilities such as flood storage reservoirs/washlands and storm water balancing

ponds;



	ii. Breaching of flood defences (including flood storage areas);


	iii. Mechanical, structural or operational failure (including due to blockages) of hydraulic


	structures, pumps etc;


	iv. Localised surface water flooding (including sewer flooding, highway drainage


	flooding and overland flooding);


	v. Manmade waterways such as reservoirs and canals;

vi. Functional Floodplains or Washlands; and


	v. Manmade waterways such as reservoirs and canals;

vi. Functional Floodplains or Washlands; and



	vii. Groundwater flooding.
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	These will be discussed in more detail in Section 3.1, but the brief review of the main

catchments above has highlighted the most common causes as being i, iii and iv.


	2.3 Geology


	Geology is an important factor which requires consideration when investigating the

cause or prevention of flooding. If the ground is impermeable then overland flow is a

more significant consideration for flooding, whereas if it is permeable then infiltration

may be sufficient to reduce the surface runoff. Geology is therefore also an important

consideration when implementing SUDS measures as it dictates the methods required

to attenuate flow. SUDS methods are discussed in greater detail in Section 4.8.4 and

Appendix D. Interactive soils maps are available to view on the National Soils

Research Institute website: www.landis.org.uk/soilscapes/, which provides information

regarding the soil type, drainage, fertility, texture, landcover and habitats.


	BROMSGROVE DISTRICT


	Bromsgrove District is underlain by seven key soil types:


	• Freely draining, slightly acid loamy soils;


	• Freely draining, slightly acid loamy soils;


	• Slightly acid loamy and clayey soils with impeded drainage;


	• Freely draining, slightly acid sandy soils;


	• Slowly permeable, seasonally wet, slightly acid but base-rich loamy and clayey

soils;


	• Loamy soils with naturally high groundwater (depicting the course of the

Battlefield Brook);


	• Slowly permeable seasonally wet acid loamy and clayey soils; and


	• Shallow very acid peaty soils over rock.



	A large swathe of the District, stretching from West Hagley and Clent to the northwest,

underneath Catshill and Bromsgrove town to the southeast and underneath Cofton

Hackett and stretching up to the east of Rubery to the north is an area of freely draining

slightly acid loamy soils. Within and beside this are large patches of freely draining,

slightly acidic sandy soils, underlaying Burcot and Linthurst. These areas depict the

general location of the Triassic Sandstone Aquifer. Elsewhere, most notably the north,

southwest and eastern areas of the District, Bromsgrove is underlain by loamy and

clayey soils which suffer from impeded drainage.


	REDDITCH BOROUGH


	Redditch Borough is underlain by five key soil types:


	• Slowly permeable, seasonally wet, slightly acid but base-rich loamy and clayey

soils;


	• Slowly permeable, seasonally wet, slightly acid but base-rich loamy and clayey

soils;


	• Slightly acid loamy and clayey soils with impeded drainage;


	• Loamy and clayey floodplain soils with naturally high groundwater;


	• Loamy soils with naturally high groundwater; and


	• Freely draining slightly acid loamy soils (only falls slightly within the District)
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	The geology is dominated by loamy and clayey soils which suffer from impeded

drainage, although the north of Redditch town has slightly more permeable soils than

the rest of the Borough. The areas surrounding the Dagnell Brook and the Batchley

Brook and the upstream section of the River Arrow are characterised by loamy soils with

naturally high groundwater, as are the floodplain soils underlying the rest of the River

Arrow and the areas surrounding the Bow Brook and the Brandon Brook, south and east

of Feckenham. Drainage in these areas is therefore also naturally poor.
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3.1 Historic Flooding


	3 DATA COLLECTION AND REVIEW

3.1 Historic Flooding



	3.1.1 General


	Historical flood information from all sources of flooding has been collected from the

Environment Agency, the Councils, Severn Trent Water, the Highways Agency and

British Waterways in addition to anecdotal and media reports.


	Due to their location in the headwaters of catchments, with relatively few Environment

Agency Main Rivers, the areas of Bromsgrove District and Redditch Borough is not

prone to major river flooding which is characteristic of low-land areas and affected much

of Worcestershire in the Summer of 2007. However, as shown in Figure 1, both the

Borough and District are dissected by an extensive network of ordinary watercourses

which drain the Birmingham Plateau. These watercourses have a rapid response to

rainfall during storm events and are prone to overtopping their banks, although in many

cases this is attributable to blockages in the channel or problematic culverts. In addition,

due to the rapid runoff experienced in the area, a number of events are attributable to

surface or highway runoff or the flooding of the sewer network.


	Figure 3 indicates the locations that are known to have been affected from all forms of

flooding within the Borough and District. The towns of Bromsgrove and Redditch are

shown in greater detail in Figures 4 and 5, respectively. These three figures also

include the outlines of the Environment Agency Flood Zones 2 and 3. Tables B1 to B4

in Appendix B summarise the different historic flood events including an indication of

the cause of flooding (if known). For ease of reference, each event has a unique

identification number (“ID”) enabling cross reference with Figures 3, 4 and 5.

Occurrences of sewer flooding are shown by triangles. However, in many cases flooding

is the consequence of many sources, all of which have impacts on each other, meaning

a single cause is difficult to identify. To enable viewing of the development sites on a

larger scale, a GIS containing all the layers included in the Figures will be provided on a

CD with the final version of this report. This will allow the viewer to select the layers

they wish to see and zoom in to the area of interest.


	Whereas a single incident of Main River flooding has the potential to cause disruption to

a large number of properties, the characteristic ‘flash flooding’ of the Borough and

District has the potential to result in large numbers of individual local floods, such as

occurred during the 2007 summer storms. The management of surface water run-off in

the entire Borough is therefore an important issue for all developments, which in turn

highlights the need for Sustainable Drainage Systems (SUDS) to maximise the use of

source control measures.


	3.1.2 Flooding from Watercourses


	Records of flooding from watercourses have been obtained from the Environment

Agency, the Council Drainage Engineers, press cuttings and anecdotal evidence.
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	BROMSGROVE DISTRICT


	As outlined in Section 2.1, there are relatively few Main Rivers in Bromsgrove District,

but a high density of ordinary watercourses. As a result the District does not tend to

experience extensive fluvial flooding, as illustrated by the narrow Flood Zones, shown in

Figures 3 and 5.


	As the District includes the sources and headwaters of the watercourses they are, for

much of the year, small in size with fairly low flows. However, due to the topography,

geology and the effect of development, the catchments have a rapid rainfall-runoff

response and thus during rain storms the water levels within the watercourses increase

rapidly. This increase in flow causes many of the watercourses to overtop during severe

storms and cause rapid localised flooding. In addition to the increase in flow, the

localised flooding within the District is exacerbated by the lack of maintenance, infilling

of the watercourses due to development and culvert collapse along the ordinary

watercourse channels resulting in blockages and thus a decreased channel capacity.


	As illustrated in Appendix B and Figures 3 and 4, the majority of flooding from

watercourses within Bromsgrove town has occurred along the Spadesbourne Brook, the

Sugar Brook and the River Salwarpe, with four main clusters located around Market

Street and The Strand, Brook Road/Ford Road, between the Bowls Centre and the

Supermarket, close to the A38 and the junction of Fish House Lane and Sugar Brook

Lane. All events have been fairly local in scale and affected mainly roads and a few

properties. In many of these locations such flooding has occurred repeatedly over living

memory.


	REDDITCH BOROUGH


	Although the enmained River Arrow bisects the town of Redditch, it is located sufficiently

high in the catchment to avoid extensive fluvial flooding, as indicated by the relatively

narrow extent of its Flood Zones. Only two occurrences of flooding, originating from the

River Arrow, have been identified within this study and only one of these, which

occurred in 1900, was reported to have caused extensive flooding along the

watercourse.


	The main sources of fluvial flooding within Redditch Borough, and most notably

Redditch town, have originated from the ordinary watercourses draining through the

developed areas to the River Arrow. Many of these originate in the rural areas of the

Birmingham Plateau and therefore flow down fairly steep topography before entering the

flatter urban areas where the watercourses become restricted by development. These

watercourses receive rapid rainfall-runoff due to the topography, geology and the effect

of development. Due to the restrictions in their capacity and the size and condition of

culverts, which restrict flow, many of these watercourses struggle to carry the volume of

water received and therefore overtop their banks. As illustrated in Appendix B and

Figures 3 and 5, the Ipsley Brook, Churchill Brook and Batchley Brooks are most

vulnerable to exceeding their flow capacity to an extent to which properties have been

affected. In particular the western, upstream section of the Batchley Brook suffers from

the rapid decrease in gradient as the Brook enters the urban area of Redditch. The

combination of the flow already within the Brook with the urban runoff has caused this

Brook to rapidly exceed its capacity on a number of occasions, although the recent

construction of a number of balancing ponds has reduced the scale of the flooding.
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	In the southern, more rural, part of Redditch Borough, there is a much lower density of

flooding occurrences. Drainage in this area is dominated by Main Rivers, consisting of

the Swans Brook, The Wharrage, the Wixon Brook and the Bow Brook. Fairly isolated

flooding events were experienced along these watercourses during the 2007 floods,

most notably along The Wharrage, where ten business units were flooded, and the Bow

Brook, which affected a number of houses in the village of Feckenham. Only a couple

of fluvial flooding events have been recorded along the ordinary watercourses within this

area of Redditch Borough, including the Brandon Brook and the unnamed watercourses

located to the northeast of the Thickwithey Brook.


	3.1.3 Sewer Flooding


	Records of sewer flooding have been obtained from Severn Trent Water and the Council

Drainage Engineers.


	There are a number of properties on Severn Trent Water’s “At Risk Flooding Register”,

referred to as ‘Floods2’, which Severn Trent Water uses to capture reported incidents of

sewer flooding within their area. Those properties affected by sewer flooding are

reported to the Office of Water Services (Ofwat) as part of Director General

Performance Measure 5 (known as DG5).


	DG5 is the performance measure that Ofwat judges water companies by for sewer

flooding. It covers two measures:


	• The number of properties at risk of internal flooding from sewers due to hydraulic

overloading within the last ten years; and


	• The number of properties at risk of internal flooding from sewers due to hydraulic

overloading within the last ten years; and


	• Properties which are internally flooded. Sewer flooding can be caused by

temporary problems, such as blockages or sewer collapses, or because of

hydraulic overloading.



	The locations of previously flooded properties are covered by the Data Protection Act.

For this reason Severn Trent Water was unable to supply a map indicating properties at

risk of sewer flooding but they agreed to supply this information in an alternative less

detailed format. This makes it possible to broadly identify the areas where sewer

flooding has occurred.


	Figures 3, 4 and 5 include the locations that have been subject to some localised sewer

flooding according to the information released by Severn Trent Water. These locations

are indicated by the red, brown and green triangles. The red triangles indicate foul

sewer flooding, the brown indicate surface water flooding and the green are unspecified.


	BROMSGROVE DISTRICT


	Many occurrences of sewer flooding, both foul and storm, have been recorded within

Bromsgrove District, as shown on Figures 3 and 4. As would be expected the greatest

concentrations of these events are located in the developed areas, including

Bromsgrove town, Catshill and Marlbrook, Barnt Green, Rubery, Cofton Hackett,

Hollywood, Wythall and West Hagley. However, there are also some occurrences in the

rural areas, for example around Clent, Bournheath and Dodford villages and to the north

of Romsley.
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	The wastewater infrastructure is outlined in more detail within the Bromsgrove District

and Redditch Borough Water Cycle Strategy1, which accompanies this SFRA report.

Over much of the District there is no storm water infrastructure in place and in some

locations there are combined, or partially combined, systems. Very few locations, such

as the Rubery and Wythall areas, have separate storm and foul sewers (a necessity due

to the underlying clay substrata). However both the combined and separate systems

suffer from the rapid rainfall-runoff response of the catchments and infiltration of storm

water into many of the foul water systems. As a result many of the sewers do not cope

during storm events, resulting in foul and/or surface water flooding. Such events

occurred during the summer of 2007 and resulted in the internal and external flooding of

properties.


	REDDITCH BOROUGH


	Similarly to Bromsgrove District, there have been numerous occurrences of sewer

flooding within Redditch Borough, mainly within Redditch town. As explained within the

accompanying Bromsgrove District and Redditch Borough Water Cycle Strategy report1,

the sewers within Redditch are operating at capacity and are suffering from problems of

storm water infiltration into the foul sewers, even though there is also an extensive

network of storm water sewers within the town. In July 2007 there were numerous

occurrences of sewer flooding which affected dozens of properties, both internally and

externally.


	Many of the areas outside Redditch town are served by combined sewer systems, which


	are also overwhelmed during heavy rainfall events. 
	Figures 3 and 5 indicate the


	general locations of these events, which are clustered within Astwood Bank and

Feckenham village.


	3.1.4 Highway Drainage and Overland Flooding


	Records of Highway and Overland Flooding have been obtained from the Highways

Agency, the Council Drainage Engineers, press cuttings and anecdotal evidence. The

Highways Agency were able to supply information for the A38, A456, M42 and M5

relating to the June/July 2007 and January 2008 rainfall events.


	BROMSGROVE DISTRICT


	Due to the clayey and loamy soils underlying most of the District, most notably to the

east, causing rapid rainfall-runoff, overland flow is a common form of flooding, as

detailed in Appendix B. Due to the extensive road network, including the M42 and M5

motorways, much of the surface runoff and overland flow is attributable to a general lack

of maintenance of the highway drains. As shown on Figures 3 and 4, this has resulted

in the flooding and closure of some roads and the flooding of property. As many of the

highway drains connect or infiltrate, unattenuated, into the sewer system, the rapid

response of runoff from the road network also contributes to the high levels of sewer

flooding noted across the District.


	1 Bromsgrove District and Redditch Borough Water Cycle Strategy, Royal Haskoning, September 2008
	1 Bromsgrove District and Redditch Borough Water Cycle Strategy, Royal Haskoning, September 2008
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	REDDITCH BOROUGH


	Redditch town suffers from urban runoff and underlying impermeable clayey substrata.

These two factors result in fairly high levels of overland flow, which has caused flooding

on numerous occasions, affecting both highways and properties. The rapid response of

the catchments, coupled with a lack of highway drains maintenance, also attributes to

flooding of the road system and overloading of the sewers.


	Overland flooding was a particular problem in the summer of 2007 and resulted in the

flooding, both internally and externally, of many properties.


	3.1.5 Groundwater Flooding


	Information regarding groundwater flooding has been obtained from consultation with

both the Environment Agency’s groundwater team and the Council Drainage Engineers.


	BROMSGROVE DISTRICT


	Groundwater flooding is not a particular cause for concern within Bromsgrove District as

the underlying aquifer tends to drain when water levels within it become too high. The

Environment Agency has also stated that due to the high levels of abstraction from this

aquifer for water supply, the groundwater levels have never reached the surface. There

are no reports of groundwater flooding within the District.


	REDDITCH BOROUGH


	Groundwater flooding is also not a particular cause for concern within Redditch

Borough. Although, as mentioned in Section 2.3, the substrata beneath and

surrounding the River Arrow, the Dagnell Brook and the Batchley Brook, has naturally

high groundwater levels. However, there are no reports of groundwater flooding or

issues that the Environment Agency is aware of within the Borough.


	3.1.6 Canal Flooding


	British Waterways were consulted in order to gain an understanding of the flood risk

arising from the Stratford upon Avon and Worcester and Birmingham canals, both of

which are located within Bromsgrove District. The canal system is effectively self�regulating, with water levels controlled through a system of sluices and weirs, aiming to

maintain a freeboard of 300mm. In isolation, the canal system operates effectively, and

is able to accommodate the flows that enter it from feeder streams and its own small

catchment areas.


	British Waterways has provided a guidance note regarding canal flooding for Flood Risk

Assessments. For reference, this has been attached in Appendix D of this report.
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	BROMSGROVE DISTRICT


	There are no reports of flooding from the short stretch of the Stratford upon Avon Canal

located within the District boundaries. However, there are multiple reports of flooding

from the Worcester and Birmingham Canal. The most numerous set of reports relate to

the overflowing of the canal at times of intense rainfall due to the mixing of its waters

with Hen Brook, resulting in the flooding of Hanbury Road and the Industrial Estate

further downstream. The occurrence of this event in July 2007 was confirmed by British

Waterways with the following statement:


	“The only evidence of overtopping of the Worcester and Birmingham canal is

in Stoke Prior adjacent to the B4091. This was due to the extreme weather

conditions in 2007, which resulted in water inundation of the canal from the

adjacent Hen Brook, and extreme surface water volumes entering the canal.”


	However, the Bromsgrove Drainage Engineer claims this has occurred on multiple

occasions previous to 2007. It has also been suggested that flooding of Fish House

Lane at the confluence of a minor, unnamed ordinary watercourse with the River

Salwarpe, just downstream of Sugar Brook Lane, was the result of excess water

entering the Brook from the canal upstream. This was not confirmed by British

Waterways. In addition, the canal has been identified as the source of flooding in

Redditch Borough, due to interactions with Batchley Brook, as outlined below.


	REDDITCH BOROUGH


	There are no canals present within the Borough, so canal flooding is not an issue.

However, the Redditch Drainage Engineer has suggested that flooding in Redditch from

the Batchley Brook in the 1970s was the result of the overtopping of the Worcester and

Birmingham Canal just north of Brockhill Lane in Bromsgrove District. This has not been

confirmed by British Waterways.


	3.1.7 Reservoir Flooding


	The operation of reservoirs is strictly managed and legislation has been in place since

the 1930s when a dam failure resulted in the loss of life. This early legislation was

updated by the Reservoirs Act 1975. Reservoir owners have ultimate responsibility for

the safety of their reservoirs. The Environment Agency has the role of enforcing the

Reservoirs Act 1975. The Reservoir Act 1975 places a demand on the reservoir owner

to appoint a Panel Engineer to supervise and inspect the operation and management of

the reservoir.


	The only records of flooding within the region have been obtained from the Environment

Agency who have commented on previous flooding problems at the Marlbrook Reservoir

at Marlbrook quarry resulting from the collapse of a culvert. It should be noted that

proposals have been put forward to rectify this, but the works have still not been

implemented.


	BROMSGROVE DISTRICT


	There are no major reports of reservoir flooding within Bromsgrove District, although

work was recently required on a series of culverts joining the Upper Bittell reservoir to
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	the River Arrow. Work has been carried out on the culverts along the trackway to Bittell

Farm Road, but additional work is required, which is the responsibility of British

Waterways.


	REDDITCH BOROUGH


	There are no reports of reservoir flooding within Redditch Borough.


	3.2 Topographical Data


	The Environment Agency has provided filtered and unfiltered LiDAR (Light Detection


	And Ranging). Borough.


	Figure 6 shows the extent of LiDAR currently available within the


	The LiDAR spatial resolution in this area is 2m. Taken together with the generally

accepted vertical accuracy of ±11cm to 25cm, this indicates that in the areas covered by

the LiDAR data would provide a good representation of ground surface for the analysis

of flood risk to the potential development sites.


	BROMSGROVE DISTRICT


	The LiDAR coverage is patchy over the District of Bromsgrove. However, it does still

provide full coverage of the Main watercourses and most of the ordinary watercourses,

with the exception of the Hockley Brook, the unnamed Brook located to the south of the

Hockley Brook and the Callows Brook. The headwaters of many of the Ordinary

watercourses are also excluded, including the Spadesbourne Brook, the Battlefield

Brook, the Gallows Brook, the River Stour, the Chinn Brook, the River Cole, the River

Arrow and the Fenn Brook. However, it does cover most of the urban areas of the

District, with the exception of the region of Catshill, Barnt Green, Marlbrook, Lickey End

and Blackwell. A total of eleven development sites fall completely outside the area

covered by LiDAR – PR9, PR14, PR16, PR24, PR28, PR31, PR40, E3, E4, A4 and A10.

Five are partially affected by the lack of LiDAR – A1, UZ1, PR29, Sh5 and Sh10. In

addition, the village envelopes of Fairfield, Bournheath, Burcot, Romsley, Holt End and

Beoley are located entirely outside the extent of the LiDAR and Holy Cross is partially

located outside the extent of the LiDAR. Although useful as a reference source, this

data is not essential for the completion of the Level 1 SFRA, although the gaps in the

data may be problematic for the completion of a Level 2 SFRA or site specific Flood

Risk Assessments (FRAs).


	REDDITCH BOROUGH


	The LiDAR provides almost full coverage over the Borough of Redditch, only excluding

the top northeast corner – the areas of Moons Moat and Winyates. This area also

includes the headwaters of the Blacksoils Brook, the Church Hill Brook, the Ipsley Brook

and their minor tributaries. Four development sites are also affected – three sites

identified for Employment development (E15, E19 and E13) and one identified as an

Area of Development Restraint (A14). Sites E15, E19 and E13 fall completely outside

the area covered by LiDAR, whereas only half of development site A14 is affected.

Although useful as a reference source, this data is not essential for the completion of the

Level 1 SFRA, although the gaps in the data may be problematic for the completion of a

Level 2 SFRA or site specific Flood Risk Assessments (FRAs).
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	3.2.1 Existing Studies and Hydraulic Models


	Appendix C summarises the hydraulic models that have been undertaken for

watercourses within the Borough. The extents of the models are also presented in

Figure 7. Due to discrepancies in the naming of the watercourses within the Bow Brook

catchment in Redditch Borough, the names of some of the modelled watercourses have

changed. Therefore, the Bow, Elcocks and Shell Brook model, refers to the

watercourses currently named the Bow Brook, the Swans Brook, the Wixon Brook and

The Wharrage. The names ‘Elcocks Brook’ and ‘Shell Brook’ are no longer widely used

to refer to these watercourses.


	3.3 Land at Flood Risk


	The sources of flooding and historic flooding information are identified above. Figure 8

shows the Environment Agency’s Flood Zones and the proposed development sites

within the Redditch Borough and Bromsgrove District. Bromsgrove and Redditch towns

are shown in greater detail in Figures 9 and 10, respectively. Table 1, below, has been

taken from the PPS25 Practice Guide (pp35) and defines the annual probability of

flooding associated with each Flood Zone. The latest Flood Zone information

(September 2007), which depicts Flood Zones 2 and 3a, was provided by the

Environment Agency as GIS layers. Flood Zone 1 is the area shown as falling outside

Flood Zone 2.


	Table 1 – Annual Probabilities of Flooding Associated with PPS25 Flood Zones


	Figure
	It should be noted that Flood Zones are only provided for Environment Agency Main

Rivers and for watercourses with a catchment area greater than 3km². There are

therefore a great many of watercourses within the Borough and District for which Flood

Zones are not provided. These include a number of ordinary watercourses which have

experienced flooding in the past, including the Ipsley Brook, the Church Hill Brook, the

Blacksoils Brook and the Red Ditch in Redditch and the upstream sections of the Callow

Brook, the Sugar Brook and the Battlefield Brook in Bromsgrove.


	All the Flood Zone extents are derived from modelling studies – either from specific

models for particular watercourses or JFLOW. As outlined in Section 3.2.1 and

Appendix C, three hydraulic models were available for the study area, covering many of

the Main Rivers within the study area. All these models include simulations of the 1%

(100 year return period) flood, but only one, the River Salwarpe model, contains a
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	simulation of the 0.1% (1000 year return period) flood. Comparison between the

modelled flood outlines and the Environment Agency Flood Zones and discussion with

the Environment Agency has indicated how the Environment Agency Flood Zones were

derived along the modelled watercourses, as outlined in Table 2.


	JFLOW is a broad-scale modelling programme designed to provide quick and simple

results for a wide area. JFLOW does not take into account the presence of structures

such as embankments and bridges which will affect flood levels and extents. Flood

Zones derived solely from JFLOW must therefore be treated with caution. This

information represents the best currently available, however measures should be

undertaken to improve confidence in Flood Zones at key locations.


	Table 2 – Derivation of Flood Zones 2 and 3 for modelled watercourses


	Derivation

of FZ2


	Derivation

of FZ2


	Derivation

of FZ2


	100yr 1000yr



	Model Watercourses covered


	TD
	Model Watercourses covered


	Model Watercourses covered



	Return Periods


	Return Periods


	Modelled



	Derivation

of FZ3


	Derivation

of FZ3



	TD

	TR
	TD
	TD
	Figure
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	BROMSGROVE DISTRICT


	BROMSGROVE DISTRICT


	BROMSGROVE DISTRICT




	River Salwarpe


	River Salwarpe


	River Salwarpe


	200m d/s of M5 north

of Catshill to District

Boundary



	River Salwarpe


	River Salwarpe


	Sugar Brook (Main River)

Spadesbourne Brook (Main River)

Battlefield Brook (Main and Ordinary)



	TD
	TD
	Yes Yes Model Model


	Yes Yes Model Model



	TD

	REDDITCH BOROUGH


	REDDITCH BOROUGH


	REDDITCH BOROUGH




	Bow, Elcocks and

Shell Brook


	Bow, Elcocks and

Shell Brook


	Bow, Elcocks and

Shell Brook



	Bow Brook

Swans Brook

Wixon Brook

The Wharrage

(Main River only)


	Bow Brook

Swans Brook

Wixon Brook

The Wharrage

(Main River only)



	TD
	TD
	Yes No Model JFLOW


	Yes No Model JFLOW



	TD

	Arrow Alne 
	Arrow Alne 
	Arrow Alne 

	River Arrow


	River Arrow


	(d/s of Dagnell Brook confluence)



	Yes No


	Yes No



	TD
	Model and

JFLOW1 
	Model and

JFLOW1 

	JFLOW


	JFLOW





	Notes


	1 – The River Arrow model is currently being updated and is due for release in 2009. The Environment Agency

wished to show the FZ3 extent without including the effect of defences so combined the model results with JFLOW

outlines. They have also stated that there are some small discrepancies, with a couple of areas currently not shown

in FZ3 when they should be, and in some locations, the JFLOW outlines were chosen above the Arrow model. The

FZ3 outlines for the River Arrow should therefore be treated with caution and changes taken into account when the

new model is finalised. There is also the potential for the River Arrow model to be extended upstream as far as

Alvechurch, although this has not been confirmed.


	A model was also planned by the Environment Agency Flood Mapping and Data

Management team for Spadesbourne Brook in Bromsgrove District, but this has been

downgraded, due to budget costs, and will now only be a hydrology study to assist with

flood warning.


	Figures 8, 9 and 10 also show the Functional Floodplain (Flood Zone 3b) where defined

as part of this SFRA. Further details on the definition of Flood Zone 3b is given in

Section 4.3.2. The land at risk of flooding shown in this figure should also be considered

in conjunction with historic flooding information given in Figures 3, 4 and 5 and Section

3.1.


	The land at risk is depicted in terms of the Flood Zones and the locations known to have

experienced flooding problems in the past. This includes the floodplains of all the Main
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	Rivers present within the Borough and District in addition to the floodplains of many of

the ordinary watercourses. Table D.1 and Table D.2 of PPS25 define the Environment

Agency’s Flood Zones and provide flood risk vulnerability classification, including policy

aims and Flood Risk Assessment (FRA) requirements.
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	3.4 Existing Flood Management Measures


	3.4.1 General


	Figure 11 identifies the key flood risk management structures within the Redditch

Borough and Bromsgrove District, as provided in the NFCDD database and includes

raised defences, flood defence structures, maintained channel and culverts.


	The Environment Agency has the responsibility for looking after the formal defences that

are owned by them. In addition to inspection and routine maintenance of their formal

defences and other structures, the Environment Agency carries out the routine

maintenance, such as bank clearance or in-channel work to remove weed growth and

silt, and non-routine maintenance (e.g. removal of blockages) of the designated Main

Rivers. Therefore, although it is not classified as ‘maintained channel’ within the

NFCDD database, the Environment Agency does maintain the channel of the River

Arrow through Redditch to keep it clear from blockages.


	The maintenance and operation of all key hydraulic structures including flood defences

has a significant impact upon flood risk management and it is therefore critical to identify

the owners and standard of the defences. If a Level 2 SFRA were to be carried out, it

would then be necessary to also appraise the condition of such structures.


	Tables 3 and 4 provide a brief summary of the data provided within the NFCDD

database relating to existing raised defences and flood defence structures.


	BROMSGROVE DISTRICT


	Table 3 – NFCDD defences located within Bromsgrove District


	NFCDD Reference Watercourse Asset


	NFCDD Reference Watercourse Asset


	NFCDD Reference Watercourse Asset


	NFCDD Reference Watercourse Asset



	TD
	Description


	Description



	Asset Location Maintainer Design


	Asset Location Maintainer Design



	TD
	Standard


	Standard



	Bank


	Bank




	Raised Defences


	Raised Defences


	Raised Defences




	0310312600903L03


	0310312600903L03


	0310312600903L03



	River


	River


	Salwarpe



	brick wall


	brick wall



	Fish House


	Fish House


	Lane



	private - left


	private - left



	TD
	TD

	0310315150101L03 Sugar Brook - - private - left


	0310315150101L03 Sugar Brook - - private - left


	0310315150101L03 Sugar Brook - - private - left



	TD
	TD
	TD
	TD
	TD
	TD

	0310315150101L06 Sugar Brook wall


	0310315150101L06 Sugar Brook wall


	0310315150101L06 Sugar Brook wall



	TD
	TD
	Stoke Road,

Bromsgrove


	Stoke Road,

Bromsgrove



	EA - left


	EA - left



	TD
	TD

	Flood Defence Structures


	Flood Defence Structures


	Flood Defence Structures




	0331125060604L02001 River Arrow


	0331125060604L02001 River Arrow


	0331125060604L02001 River Arrow



	TD
	Unflapped outfall,

200mm diameter.

Plastic pipe set in

brick structure.


	Unflapped outfall,

200mm diameter.

Plastic pipe set in

brick structure.



	Grange Farm

road bridge


	Grange Farm

road bridge



	EA - n/a


	EA - n/a



	TD
	TD

	0310315150101R04002 Sugar Brook Weir


	0310315150101R04002 Sugar Brook Weir


	0310315150101R04002 Sugar Brook Weir



	TD
	TD
	Between A38

and Sugarbrook

Road.

Bromsgrove.


	Between A38

and Sugarbrook

Road.

Bromsgrove.



	EA - n/a
	EA - n/a

	TD
	TD
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	REDDITCH BOROUGH


	Table 4 – NFCDD defences located within Redditch Borough


	NFCDD Reference Watercourse Asset


	NFCDD Reference Watercourse Asset


	NFCDD Reference Watercourse Asset


	NFCDD Reference Watercourse Asset



	TD
	Description


	Description



	Asset Location Maintainer Design


	Asset Location Maintainer Design



	TD
	Standard


	Standard



	Bank


	Bank




	Raised Defences


	Raised Defences


	Raised Defences




	0331125060601L01 River Arrow


	0331125060601L01 River Arrow


	0331125060601L01 River Arrow



	TD
	Earth


	Earth


	Embankment


	Defence



	Paper Mill Farm,

Beoley


	Paper Mill Farm,

Beoley



	EA 100 Left


	EA 100 Left



	TD
	TD

	Flood Defence Structures


	Flood Defence Structures


	Flood Defence Structures




	0310725310201L03


	0310725310201L03


	0310725310201L03



	The


	The


	Wharrage



	culvert


	culvert



	Walkwood

Road, Hunt End,

Redditch


	Walkwood

Road, Hunt End,

Redditch



	EA 100 left


	EA 100 left



	TD
	TD

	0310725310201L04


	0310725310201L04


	0310725310201L04



	The


	The


	Wharrage



	TD
	stone pitching EA 100 left


	stone pitching EA 100 left



	TD
	TD
	TD

	0310725310201R04


	0310725310201R04


	0310725310201R04



	The


	The


	Wharrage



	stone pitching


	stone pitching



	Walkwood

Road, Hunt End,

Redditch


	Walkwood

Road, Hunt End,

Redditch



	EA 100 right


	EA 100 right



	TD
	TD

	0331125060601L01001


	0331125060601L01001


	0331125060601L01001



	Dagnell


	Dagnell


	Brook



	300mm diameter

outfall in 0.6m X

0.6m brickwork

head wall.


	300mm diameter

outfall in 0.6m X

0.6m brickwork

head wall.



	Papermill Farm


	Papermill Farm


	Drains ditch

behind

embankment



	EA - -


	EA - -



	TD
	TD

	0331125060601L01002


	0331125060601L01002


	0331125060601L01002



	Dagnell


	Dagnell


	Brook



	600mm diameter

unflapped outfall

in 5.5m x 2.2m

brickwork

headwall. (not

Main River)


	600mm diameter

unflapped outfall

in 5.5m x 2.2m

brickwork

headwall. (not

Main River)



	Papermill Farm


	Papermill Farm


	Drains from

Dagnell Brook



	EA - -


	EA - -



	TD
	TD

	0310725310201L02001


	0310725310201L02001


	0310725310201L02001



	The


	The


	Wharrage



	700mm diameter

pipe


	700mm diameter

pipe



	Hunt End,

Redditch


	Hunt End,

Redditch



	EA - -


	EA - -



	TD
	TD

	0310725310201B04001


	0310725310201B04001


	0310725310201B04001



	The


	The


	Wharrage



	chamber


	chamber



	Walkwood

Road, Hunt End,

Redditch


	Walkwood

Road, Hunt End,

Redditch



	EA - -


	EA - -



	TD
	TD

	0310725310201L06001


	0310725310201L06001


	0310725310201L06001



	The


	The


	Wharrage



	outfall


	outfall



	Walkwood

Road, Hunt End,

Redditch


	Walkwood

Road, Hunt End,

Redditch



	EA - -


	EA - -



	TD
	TD

	0310725310201L02002


	0310725310201L02002


	0310725310201L02002



	The


	The


	Wharrage



	300mm diameter

pipe


	300mm diameter

pipe



	Hunt End,

Redditch


	Hunt End,

Redditch



	EA - -
	EA - -

	TD
	TD
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	3.5 Flood Warning and Emergency Response


	3.5.1 Flood Warning


	Across the whole of England, the responsibility for flood warning rests primarily with the

Environment Agency. It provides flood warnings for designated Flood Warning Areas

that are based on risk categories, which take into account factors such as the likelihood

and impact of flooding, and the resulting risk for each area. The Environment Agency

has supplied the details of present flood warning arrangements for Bromsgrove District

and Redditch Borough and it appears that none of the watercourses within this study are

covered by the warnings, with the Flood Warning area for the River Arrow terminating

just downstream of the Redditch Borough boundary. However, the Environment Agency

continuously updates its flood warning system and therefore the relevant Agency Area

staff should be contacted for the latest information. The location of Flood Warning areas

can also be obtained from the Environment Agency’s online maps, available at the

following website:


	www.environment-agency.gov.uk/maps/info/fwa/


	The Environment Agency also provides a Flood Watch service which gives a general

early alert to possible flooding. Figure 11 shows the areas covered by the flood watch

service.


	BROMSGROVE DISTRICT


	The Flood Watch service within Bromsgrove District includes most of the area lying

within the boundary of Flood Zones 2 and 3 along the following watercourses:


	• River Salwarpe (entire extent through Bromsgrove District)


	• River Salwarpe (entire extent through Bromsgrove District)


	• Sugar Brook (where it is enmained, plus its unnamed tributary flowing parallel to

the railway line, with the upstream extent of St Godwald’s Road)


	• Spadesbourne Brook (upstream extent just north of Lickey End)


	• Battlefield Brook (upstream extent is Silvadale, Wildmoor)


	• Hen Brook (upstream extent is Orchard Farm)


	• Unnamed ordinary watercourse west of Bromsgrove (upstream extent is

Dodford)


	• Hockley Brook (upstream extent of Dordale Road)


	• River Arrow (upstream extent is Lower Bittell Reservoir)


	• Batchley Brook (very short stretch slightly upstream of Redditch Borough

boundary)


	• Dagnell Brook (very short stretch slightly upstream of Redditch Borough

boundary)



	For most of these watercourses, the Flood Watch outline matches Flood Zone 2.

However, the Flood Watch outlines for the River Arrow, the Dagnell Brook and the

Batchley Brook do not match the Flood Zones.
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	REDDITCH BOROUGH


	The Flood Watch service within Redditch District includes the following watercourses:


	• River Arrow (entire extent through Borough)


	• River Arrow (entire extent through Borough)


	• Dagnell Brook (entire extent through Borough)


	• Batchley Brook (entire extent through Borough)



	3.5.2 Warning Dissemination


	Flood Warnings are disseminated by the Environment Agency via a system known as

Floodline Warnings Direct. The service is a free flood warning service that provides

warnings direct to customers 24 hours a day by telephone, mobile, fax or pager. It

replaces the older Automatic Voice Messaging System which was used to send out

flood warnings direct to the public since 1996. The message details the level of warning

issued for the area for which the warning is in force and advice on what action to take.

As flood events develop the public is encouraged to phone Floodline for updates. This

system requires residents of “at risk property” to register their telephone numbers with

the Environment Agency. Concerned parties are able to obtain current flood warning

information according to a particular river or Flood Warning Risk Area.


	The Floodline dial-up service is also available for the Flood Watch Areas. The usual

Floodline number is dialled 0845 9881188 and the appropriate prompts followed. Quick

Dial numbers are also now being introduced to speed up the dissemination of data.

Every Flood Warning or Flood Watch area is given a unique six or seven digit code

which can be entered when prompted to bypass the rest of the choice menus. Callers

are then given the option to listen recorded flood warning information 24 hours a day or

speak to a trained operator for more advice. Any advice given for a Flood Watch Area

will be general.


	Other current methods of warning dissemination include:


	• The media – warnings are issued through the media; they are broadcast on TV

weather bulletins and on radio weather and travel reports. Flood warnings are also

displayed on ITV Teletext regional weather pages (page 154) and on the BBC


	• The media – warnings are issued through the media; they are broadcast on TV

weather bulletins and on radio weather and travel reports. Flood warnings are also

displayed on ITV Teletext regional weather pages (page 154) and on the BBC



	Ceefax (page 419).


	• Internet – The Environment Agency’s website agency.gov.uk/flood contains live warning information.


	• Internet – The Environment Agency’s website agency.gov.uk/flood contains live warning information.



	www.environment�
	If the Flood Warning areas extend into the Borough or District, anyone who is at risk of

flooding should consider contacting the Environment Agency.


	The Environment Agency issues flood warnings using a set of four easily recognisable

codes which include:


	• Flood Watch, where flooding of low-lying land and roads is possible;


	• Flood Watch, where flooding of low-lying land and roads is possible;


	• Flood Warning, where flooding of homes, businesses and main roads is expected;


	• Severe Flood Warning, where severe flooding is expected. Extreme danger to life

and property; and


	• All Clear, where flood watches or warnings are no longer in force.
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	A Flood Watch would be issued when water levels along the river are forecast to cause

out-of-bank flooding of low-lying land and roads.


	A Flood Warning is issued when the Environment Agency anticipate flooding to

property. The trigger levels currently set for this are based on the levels of permanent

dwellings.


	The trigger for issue of a Severe Flood Warning is dependent on a number of factors,

but is essentially used when there is thought to be extreme danger to life.


	The Environment Agency generally aims to give a two-hour lead time for all of the above

levels of warning prior to any properties being flooded. However in certain cases of

severe or “flash flooding” this may not always be possible. The Environment Agency can

not provide flood warnings for surface water, road drains, sewer flooding and burst

drains. The information on these will come from the Highways Agency, Council, Severn

Trent Water and the public. Certain areas may be at additional risk due to their location

downstream of heavily urbanised areas and urban areas that have the potential for

“flash flooding”, surcharging the capacity of existing sewers and watercourses.


	3.5.3 Emergency Response


	Neither of the Councils have produced Emergency Flood Plans of their own, both being

included within the Worcestershire County Emergency Flood Plan2, re-issued in

September 2005. However, this has not been updated since September 2005. No

other local Flood Action Plans have been obtained.


	3.6 Land Management


	Flood risk is not only influenced by the volume of rainfall and the capacity of the

watercourses, but also by the flood propagation in the floodplain and the rate and speed

of land runoff within the catchment. The awareness of the link between rural land use

and land management and flood generation has risen in recent years following the major

flood events in the UK and Europe. Although the general intensity of farming practices

has increased over the last 50 years, the impacts of these practices in terms of runoff

generation at the catchment scale have been difficult to quantify. A number of projects

have been undertaken to explore specific land use of land management effects on runoff

generation at a variety of scales, including the Defra/EA R&D Project FD2114. This

review found that although there as substantial evidence of changes in land use and

management practices affecting runoff generation at the local scale, there was very

limited evidence that these local changes were transferred to the arterial drainage

network and propagated downstream to the larger catchment scale. However, this may

mean that the nature of the effect differs between catchments and is usually difficult to

detect rather than that there is no catchment scale effect whatsoever.


	In order to develop new and sustainable approaches for flood and coastal erosion risk

management in England, Defra has launched a new cross Government programme

entitled ‘Making Space for Water’3. This programme sets out a strategic direction on a

number of key issues and outlines a programme of work required to resolve difficult

policy issues over the next 20 years. It consists of four key themes, one of which


	2

EA ‘High Level Target 3: Emergency Exercises and Emergency Plans’ Report to DEFRA April 2005


	2

EA ‘High Level Target 3: Emergency Exercises and Emergency Plans’ Report to DEFRA April 2005


	3 MSfW homepage: http://www.defra.gov.uk/environ/fcd/policy/strategy.htm
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	considers a ‘holistic approach to managing flood and coastal erosion risk’. Under this

section of the programme, the Environment Agency has carried out two projects with the

purpose to investigate the role that rural land use and land management can play in

reducing flood risk at the farm and catchment scale: HA6, Catchment Scale Land-Use

Management; and HA7, Land Management Practices (which considers land

management at the farm scale). Two reports were released regarding these projects in

January 2008, outlining the current position of the Environment Agency with respect to

their knowledge on the subject. The ongoing research projects should provide more

direct evidence of the catchment scale effects for dissemination to the appropriate

stakeholders and policy makers.


	It is therefore important to assess, and account for, the effect of land management

practices upon flood risk. Using the information gained from these publications and

discussions with the Council Drainage Engineers, Section 3.6 will discuss the impact of

land management practices upon flood risk and the sustainability of current land uses

within Bromsgrove District and Redditch Borough.
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	4 DEVELOPMENT AND FLOOD RISK ISSUES

4.1 Potential Development Sites


	4 DEVELOPMENT AND FLOOD RISK ISSUES

4.1 Potential Development Sites



	This Level 1 SFRA has been prepared mindful of the current potential development

sites, both Brownfield and Greenfield, as provided by the Councils. The locations of

potential development sites are presented in Figures 2, 8, 9 and 10. For ease of

reference each development site has been given a unique identification number for


	cross-reference with these figures. Tables 5 and 6 summarise the development


	shapefiles given and the unique identification numbers used within this report.


	Table 5 – Proposed Development Sites within Bromsgrove District


	GIS Shapefile 
	GIS Shapefile 
	GIS Shapefile 
	GIS Shapefile 

	Proposed Development Sites


	Proposed Development Sites




	Employment Zoning 
	Employment Zoning 
	Employment Zoning 

	E1 – E8


	E1 – E8




	Employment Policies 
	Employment Policies 
	Employment Policies 

	PR1 – PR5


	PR1 – PR5




	Residential Policies 
	Residential Policies 
	Residential Policies 

	PR41 – PR43


	PR41 – PR43




	Residential Zoning 
	Residential Zoning 
	Residential Zoning 

	PR34 – PR40


	PR34 – PR40




	Areas of Development Restraint (ADRs) 
	Areas of Development Restraint (ADRs) 
	Areas of Development Restraint (ADRs) 

	A1 – A13


	A1 – A13




	Green Belt Zoning 
	Green Belt Zoning 
	Green Belt Zoning 

	PR6 – PR19


	PR6 – PR19




	Unzoned 
	Unzoned 
	Unzoned 

	UZ1


	UZ1




	Open Space Policies 
	Open Space Policies 
	Open Space Policies 

	PR2 – PR33


	PR2 – PR33




	Shopping Regions 
	Shopping Regions 
	Shopping Regions 

	Sh1 – Sh10


	Sh1 – Sh10





	Table 6 – Proposed Development Sites within Redditch Borough


	GIS Shapefile 
	GIS Shapefile 
	GIS Shapefile 
	GIS Shapefile 

	Proposed Development Sites


	Proposed Development Sites




	Housing 
	Housing 
	Housing 

	H1 – H13


	H1 – H13




	Employment 
	Employment 
	Employment 

	E9 – E27


	E9 – E27




	ADRs 
	ADRs 
	ADRs 

	A14 – A16


	A14 – A16




	Strategic Sites


	Strategic Sites


	Strategic Sites


	- Housing 
	- Housing 
	- Employment 
	- Unidentified 
	- Mixed Use 


	St5, St9

St6, St8

St7


	St5, St9

St6, St8

St7


	St1 – St4, St10





	4.2 PPS25 Requirements


	PPS25 is a new-style PPS reflecting the expectations of the Government’s Planning

Green Paper, Planning: delivering a fundamental change. It focuses on national policy

and provides clarity on what is required at regional and local levels to ensure that

decisions are made at the most appropriate level and in a timely fashion to deliver

sustainable planning for development and flood risk.


	Section 3.47 of Development and Flood Risk a Practice Guide Companion to PPS25,

states the key outputs from a Level 1 SFRA to be as follows:


	• Plans showing the LPA area, Main Rivers, ordinary watercourses and flood

zones, including the functional floodplain if appropriate (as defined in annex D

table D.1 of PPS25), across the local authority area as well as all previously

allocated development sites (or sites to be considered in the future);
	• Plans showing the LPA area, Main Rivers, ordinary watercourses and flood

zones, including the functional floodplain if appropriate (as defined in annex D

table D.1 of PPS25), across the local authority area as well as all previously

allocated development sites (or sites to be considered in the future);
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	Figure
	• An assessment of the implications of climate change for flood risk at allocated

development sites over an appropriate time period, if this has not been factored

into the plans above.


	• An assessment of the implications of climate change for flood risk at allocated

development sites over an appropriate time period, if this has not been factored

into the plans above.


	• Areas at risk from other sources of flooding such as surface water and

groundwater flooding (N.B. the Environment Agency Flood Map only shows

rivers and tidal flood risk);


	• The location of any flood risk management measures, including standard of

infrastructure and the coverage of flood warning systems.


	• Locations where additional development may significantly increase flood risk

elsewhere through the impact on existing sources of flooding, or by the

generation of increased surface water run-off;


	• Guidance on the preparation of FRAs for allocated development sites; and


	• Guidance on the likely applicability of different sustainable drainage systems

(SUDS) techniques for managing surface water run-off at key development sites.



	(Development and Flood Risk: A Practice Guide, Communities and Local Government, June 2008)


	The remainder of Section 4 highlights how these outputs have been addressed in the

production of this Level 1 SFRA.


	4.3 Mapping, Flood Zones and Development Areas


	Plans showing the LPA area, Main Rivers, ordinary watercourses and flood zones,


	including the functional floodplain if appropriate (as defined in annex D table D.1 of


	PPS25), across the local authority area as well as all previously allocated development


	sites (or sites to be considered in the future)


	4.3.1 General


	Figure 1 of this report shows the Bromsgrove District and Redditch Borough

boundaries, the Main Rivers and ordinary watercourses.


	The Environment Agency’s Flood Zones 2 and 3a (1000 and 100 year return periods

respectively) are presented in Figures 8, 9 and 10, along with the current potential

development sites. The derivation of these Flood Zones is explained in Section 3.3 and

Table 1.


	4.3.2 Functional Floodplain


	As defined in PPS25, the Functional Floodplain (i.e. Zone 3b) comprises land where

water has to flow or be stored in times of flood. It includes the land which would flood

with an annual probability of 1 in 20 (5%) or greater in any year or is designed to flood in

an extreme (0.1%) flood, or at another probability to be agreed between the LPA and the

Environment Agency, including planned water conveyance routes.


	This zone takes into account the effect of existing flood risk management measures and

other infrastructure in accordance with the guidance given in the Practice Guide.

Functional Floodplain has been determined for all watercourses for which modelled

flood outlines or levels are currently available. Functional Floodplain is also presented

in Figures 8, 9 and 10. It should be noted that only three of the watercourses within the

Borough and District have been modelled and, for these, flood levels and outlines were
	Level 1 SFRA -40- 9T1791/R00003/303671/Birm
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	Figure
	not available at the 1 in 20 (5%) return period. However, the 1 in 25 (4%) outlines were

provided for each of these models and have therefore been used as a conservative

approximation to indicate the extent of the Functional Floodplain for the following

watercourses:


	BROMSGROVE DISTRICT


	• the River Salwarpe (including the enmained stretches of the Sugar Brook and

the Spadesbourne Brook and the Battlefield Brook with the upstream extent of

the modelled outlines located 200m downstream of the M5 north of Catshill);


	• the River Salwarpe (including the enmained stretches of the Sugar Brook and

the Spadesbourne Brook and the Battlefield Brook with the upstream extent of

the modelled outlines located 200m downstream of the M5 north of Catshill);



	REDDITCH BOROUGH


	• the River Arrow (upstream extent is north of Arrow valley park, SP052507); and


	• the River Arrow (upstream extent is north of Arrow valley park, SP052507); and


	• the Bow Brook, the Swans Brook, the Wixon Brook and the Wharrage (upstream

extent of Sillins Lane on the Swans Brook and Swinbourne Road on The

Wharrage).



	Therefore the Functional Floodplain has been based on the results of the 25 year return

period models where available. Further details describing the current availability of

hydraulic modelling within the Borough and District is given in Appendix C of this report.

However, as described in Section 3.3, it must be noted that the River Arrow model is

currently being updated, which may alter the extents of all the Flood Zones, including

the 25 year outline. It must also be noted that the Flood Zone 3 outline for the River

Arrow was determined using a combination of the model outputs and JFLOW modelling.

As a result the Flood Zone 3 extent is, in some locations through Redditch, more

extensive than the model outline would suggest. This may also apply to the 25 year

model outlines so the extent of the Functional Floodplain should be reviewed with

caution and will require updating once the new River Arrow model is completed.


	Additional hydraulic modelling is beyond the scope of the Level 1 SFRA and therefore

the Functional Floodplain has still to be identified for the many other watercourses,

which have development sites in close proximity, either as part of a future Level 2 SFRA

or a site specific FRA:


	BROMSGROVE DISTRICT

• Hen Brook;


	• Sugar Brook (where it is classified as ordinary watercourse);


	• Sugar Brook (where it is classified as ordinary watercourse);


	• Spadesbourne Brook (where it is classified as ordinary watercourse);


	• Minor tributaries of the Sugar Brook, flowing through Finstall, Aston Fields and

Tardebigge;


	• Eastern branch of the Battlefield Brook through Upper and Lower Marlbrook and

Catshill;


	• Callow Brook;


	• Hoo Brook;


	• Gallows Brook;


	• Churchill Brook (upstream section);


	• Blacksoils Brook (upstream section);


	• River Cole; and


	• Other, minor, unnamed tributaries of the ordinary watercourses listed above

where they border or intersect proposed development sites.
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	REDDITCH BOROUGH


	• Batchely Brook;


	• Batchely Brook;


	• Red Ditch;


	• Churchill Brook;


	• Blacksoils Brook;


	• Ipsley Brook;


	• Wharrington Brook;


	• Bordesley Brook;


	• Plack Brook; and


	• Other, minor, unnamed tributaries of the ordinary watercourses listed above

where they border or intersect proposed development sites.



	Until a Level 2 SFRA has been produced or appropriate site specific FRAs show this

zone for the above watercourses to the satisfaction of the Environment Agency, it is

recommended that all areas within the Flood Zone 3a, where available, should be

considered as the Functional Floodplain.


	4.3.3 Assessment of Fluvial Flood Risk to Proposed Development Areas

Tables 7a – 7f and 8a – 8d indicate the details of the potential development sites within

the Borough and District and whether they are located within Flood Zones 2 and 3. All

planning applications for development proposals of 1 hectare or greater in Flood Zone 1


	4.3.3 Assessment of Fluvial Flood Risk to Proposed Development Areas

Tables 7a – 7f and 8a – 8d indicate the details of the potential development sites within

the Borough and District and whether they are located within Flood Zones 2 and 3. All

planning applications for development proposals of 1 hectare or greater in Flood Zone 1



	and all proposals for new development located in Flood Zones 2 and 3 should be

accompanied by a FRA to satisfy the requirements of PPS25. These sites will also need

to be sequentially tested, especially those which are in a flood risk area, with sites of a

lesser risk being potentially considered. Sites within these tables which are allocated for

development and contain significant parts of the site within a flood risk area will require

further work in a Level 2 SFRA in order to demonstrate that the sites can be developed

without increasing flood risk, preferably reducing it, and that the developments are safe.


	Some of the sites, such as A3, A4 and A5, have watercourses running through them that

have not been included within the Environment Agency’s Flood Zone Mapping (due to

their catchment areas being smaller than 3km²) or been modeled independently. These

sites will therefore require further analysis within site specific FRAs or a Level 2 SFRA to

gain a more detailed understanding of the floor risk within these locations. .

	Part
	Figure
	BROMSGROVE DISTRICT


	Table 7a: Potential Development Sites – Areas of Development Restraint


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Total


	Location Total



	Area

(ha)


	Area

(ha)



	Within

Flood

Zone 22


	Within

Flood

Zone 22


	Within

Flood

Zone 22




	Within


	Within


	Flood


	Zone 3a2



	Within


	Within


	Flood


	Zone 3b2



	Brownfield/


	Brownfield/


	Greenfield



	Designated


	Designated


	Use




	A1


	A1


	A1



	West Hagley

(Kidderminster/West

ern and Stourbridge

Roads)


	West Hagley

(Kidderminster/West

ern and Stourbridge

Roads)



	22.6


	22.6



	No Flood Zone Definition


	No Flood Zone Definition


	Gallows Brook (Main River)



	Mostly


	Mostly


	Greenfield



	Reserved for

future

development


	Reserved for

future

development




	A2


	A2


	A2



	Willow Brook Road,

Alvechurch


	Willow Brook Road,

Alvechurch



	1.3


	1.3



	No


	No


	(Canal)



	No


	No


	(Canal)



	No


	No


	(Canal)



	Greenfield


	Greenfield



	Reserved for

future

development


	Reserved for

future

development




	A3


	A3


	A3



	Birmingham Road,

Alvechurch


	Birmingham Road,

Alvechurch



	2.8


	2.8



	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourse



	Greenfield


	Greenfield



	Reserved for

future

development


	Reserved for

future

development




	A4


	A4


	A4



	Ravensbank


	Ravensbank


	Business Park



	10.0


	10.0



	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourses, including

Blacksoils Brook



	Greenfield


	Greenfield



	Reserved for

future

development


	Reserved for

future

development




	A5


	A5


	A5



	Bleakhouse Farm,

Grimes Farm


	Bleakhouse Farm,

Grimes Farm



	6.3


	6.3



	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourse



	Mostly


	Mostly


	Greenfield



	Reserved for

future

development


	Reserved for

future

development




	A6


	A6


	A6



	Selsdon Close,

Grimes Hill


	Selsdon Close,

Grimes Hill



	3.1


	3.1



	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourse



	Greenfield


	Greenfield



	Reserved for

future

development


	Reserved for

future

development




	A7


	A7


	A7



	Birmingham Road,

Alvechurch


	Birmingham Road,

Alvechurch



	1.1


	1.1



	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourse



	Greenfield


	Greenfield



	Reserved for

future

development


	Reserved for

future

development




	A8


	A8


	A8



	Rutherford Road,

Bromsgrove


	Rutherford Road,

Bromsgrove



	7.6


	7.6



	Yes

20%


	Yes

20%



	Yes

10%


	Yes

10%



	No

model


	No

model



	Greenfield


	Greenfield



	Reserved for

future

development


	Reserved for

future

development




	No Flood Zone Definition


	No Flood Zone Definition


	No Flood Zone Definition


	Second ordinary watercourse




	A9


	A9


	A9



	Whitford Road,

Bromsgrove


	Whitford Road,

Bromsgrove



	24.4 
	24.4 

	Slightly 
	Slightly 

	TD
	TD
	No No Greenfield


	No No Greenfield



	Reserved for

future

development


	Reserved for

future

development




	A10


	A10


	A10



	Egghill Lane,

Rubery


	Egghill Lane,

Rubery



	TD
	6.4 No No No Greenfield


	6.4 No No No Greenfield



	TD
	TD
	TD
	Reserved for

future

development


	Reserved for

future

development




	A11


	A11


	A11



	Perryfields Road,

Bromsgrove


	Perryfields Road,

Bromsgrove



	65.7


	65.7



	Yes

~5%


	Yes

~5%



	Yes

~3%


	Yes

~3%



	Yes

~2%


	Yes

~2%



	Greenfield


	Greenfield



	Reserved for

future

development


	Reserved for

future

development




	No Flood Zone Definition


	No Flood Zone Definition


	No Flood Zone Definition


	Second ordinary watercourse




	A12


	A12


	A12



	Church Road,

Catshill


	Church Road,

Catshill



	5.9


	5.9



	Yes

~30%


	Yes

~30%



	Yes

~20%


	Yes

~20%



	Yes

~15%


	Yes

~15%



	Greenfield


	Greenfield



	Reserved for

future

development


	Reserved for

future

development




	+ misalignment at north end


	+ misalignment at north end


	+ misalignment at north end




	A13


	A13


	A13



	Birmingham Road,

Bromsgrove


	Birmingham Road,

Bromsgrove



	TD
	11.9 No No No Greenfield


	11.9 No No No Greenfield



	TD
	TD
	TD
	Reserved for

future

development


	Reserved for

future

development





	Notes:
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	Figure
	1 - For Cross Reference with Figures 8 and 9


	1 - For Cross Reference with Figures 8 and 9


	2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone



	Table 7b: Potential Development Sites – Employment


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Total


	Area

(ha)


	Within

Flood

Zone 22


	Within

Flood

Zone 22


	Within

Flood

Zone 22




	Within


	Within


	Flood


	Zone 3a2



	Within


	Within


	Flood


	Zone 3b2



	Brownfield/


	Brownfield/


	Greenfield



	Designated


	Designated


	Use




	E1


	E1


	Factory Lane,

Bromsgrove


	2.5


	Yes

~ 30%


	Yes

~20%


	Yes

~5%


	Brownfield


	Multiple


	Multiple


	Employment


	Policies




	E2


	E2


	Wythall Green


	Wythall Green


	Cricket Ground



	TD
	17.3 No No No


	TD
	TD
	Brownfield &

Greenfield


	Multiple


	Multiple


	Employment


	Policies




	E3


	E3


	Depot Site, The

Avenue, Rubery


	3.4


	TD
	No No No


	TD
	Brownfield


	Multiple


	Multiple


	Employment


	Policies




	Callow Brook nearby, un�modelled


	Callow Brook nearby, un�modelled



	E4


	E4


	Ravensbank

Business Park,


	29.9


	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourse



	Brownfield


	Multiple


	Multiple


	Employment


	Policies




	E5


	E5


	Ford Road,

Bromsgrove


	0.6


	Yes

~ 70%


	Yes

~50%


	Yes

~30%


	Brownfield


	Multiple


	Multiple


	Employment


	Policies




	E6 
	E6 
	Saxon Business

Park, Stoke Prior


	50.3


	Yes

~40%


	Yes

~40%


	+ Canal



	Yes

~30%


	Yes

~30%


	+ Canal



	No

model

+ Canal


	Brownfield


	Multiple


	Multiple


	Employment


	Policies




	+ misalignment


	+ misalignment



	E7


	E7


	Parsonage Drive,

Cofton Hackett


	38.0


	No Flood Zone Definition


	No Flood Zone Definition


	River Arrow



	Brownfield


	Multiple


	Multiple


	Employment


	Policies




	E8


	E8


	Bromsgrove Eastern

By-Pass/Stoke

Road, Bromsgrove


	78.9


	Yes

~40%


	Yes

~30%


	Yes

~10%


	Mostly


	Mostly


	Brownfield



	Multiple


	Multiple


	Employment


	Policies




	+ misalignments


	+ misalignments




	Notes:

1 - For Cross Reference with Figures 8 and 9


	Notes:

1 - For Cross Reference with Figures 8 and 9



	2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone
	2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone
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	Table 7c: Potential Development Sites – Policy Reference


	                                                                                                                                                                                                                                                                
	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Total


	Area

(ha)


	Within

Flood

Zone 22


	Within

Flood

Zone 22


	Within

Flood

Zone 22




	Within


	Within


	Flood


	Zone 3a2



	Within


	Within


	Flood


	Zone 3b2



	Brownfield/


	Brownfield/


	Greenfield



	Designated


	Designated


	Use




	PR1


	PR1


	Newton Road,

Bromsgrove


	3.1


	Yes

~95%


	Yes

~90%


	No

model


	TD
	Brownfield Employment



	PR2


	PR2


	Saxon Business

Park, Stoke Prior


	26.6


	Yes

~50%


	Yes

~45%


	No

model


	TD
	Brownfield Employment



	PR3


	PR3


	Buntsford Drive,

Bromsgrove


	TD
	TD
	TD
	TD
	9.2 No No No Brownfield


	Employment

(car sales)



	PR4


	PR4


	Bunstford Park


	Bunstford Park


	Road/Buntsford Hill



	TD
	TD
	TD
	TD
	2.3 No No No Brownfield Employment


	TD

	PR5 
	PR5 
	Aston Road,

Bromsgrove


	1.4


	Yes

~70%


	No FZ


	No FZ


	Definition



	No

model


	TD
	Brownfield Employment



	+ misalignment


	+ misalignment



	PR6


	PR6


	Houndsfield Lane

Caravan Site,

Trueman’s Heath


	1.4


	Yes

100%


	Yes

100%


	Yes

100%


	Greenfield


	Green Belt


	Green Belt


	Zoning




	PR7 
	PR7 
	Sweet Pool, West

Hagley


	1.8


	Yes

~95%


	Yes

~90%


	No

model


	Greenfield


	Green Belt


	Green Belt


	Zoning




	+ misalignment


	+ misalignment



	PR8


	PR8


	Wilmore Lane, Silver

Street


	TD
	TD
	TD
	TD
	0.7 No No No Greenfield


	Green Belt


	Green Belt


	Zoning




	PR9 Church Hill, Beoley 0.3


	TD
	PR9 Church Hill, Beoley 0.3


	TD
	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourse



	Greenfield


	Green Belt


	Green Belt


	Zoning




	PR10 Shirley Quarry 13.4


	TD
	PR10 Shirley Quarry 13.4


	TD
	Yes

~4%


	Yes

~2%


	No

model


	Greenfield


	Green Belt


	Green Belt


	Zoning




	PR11


	PR11


	Crown Meadow,

Alvechurch


	1.2


	No


	No


	Canal



	No


	No


	Canal



	No


	No


	Canal



	Greenfield


	Green Belt


	Green Belt


	Zoning




	PR12


	PR12


	(playground)

Penmanor Road,

Finstall


	TD
	TD
	TD
	TD
	0.8 No No No Greenfield


	Green Belt


	Green Belt


	Zoning




	PR13


	PR13


	Heydon Road,

Finstall


	1.2


	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourse



	Greenfield


	Green Belt


	Green Belt


	Zoning




	PR14


	PR14


	Recreation Ground,

New Inns Lane,

Rubery


	TD
	TD
	TD
	TD
	3.3 No No No Greenfield


	Green Belt


	Green Belt


	Zoning




	PR15


	PR15


	Transport Museum,

Wythall Green


	TD
	TD
	TD
	TD
	1.5 No No No Brownfield


	Green Belt


	Green Belt


	Zoning




	PR16 Dark Lane, Romsley 1.3 No No No Greenfield


	TD
	PR16 Dark Lane, Romsley 1.3 No No No Greenfield


	TD
	TD
	TD
	TD
	TD
	Green Belt


	Green Belt


	Zoning




	PR17


	PR17


	Wythall Park, Silver

Street


	TD
	TD
	TD
	TD
	16.1 No No No Greenfield


	Green Belt


	Green Belt


	Zoning




	PR18


	PR18


	Staple Flat Road,

Lower Marlbrook


	TD
	TD
	TD
	TD
	8.9 No No No Greenfield


	Green Belt


	Green Belt


	Zoning




	PR19


	PR19


	Museum of

Buildings, Redditch

Road, Bromsgrove


	TD
	TD
	TD
	TD
	7.1 No No No Brownfield


	Green Belt


	Green Belt


	Zoning
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	Figure
	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Total


	Area

(ha)


	Within

Flood

Zone 22


	Within

Flood

Zone 22


	Within

Flood

Zone 22




	Within


	Within


	Flood


	Zone 3a2



	Within


	Within


	Flood


	Zone 3b2



	Brownfield/


	Brownfield/


	Greenfield



	Designated


	Designated


	Use




	PR20


	PR20


	Whitford Road,

Bromsgrove


	TD
	TD
	TD
	TD
	0.5 No No No Greenfield Open Space


	TD

	PR21


	PR21


	Indoor Bowls

Centre, Stoke Road,

Bromsgrove


	3.5


	Yes

~ 5%


	Yes

~2%


	No


	Mostly


	Mostly


	Greenfield



	Open Space



	PR22


	PR22


	Grayshott Close,

Bromsgrove


	0.2


	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourse



	TD
	Greenfield Open Space



	PR23


	PR23


	Granary Road,

Bromsgrove


	TD
	TD
	TD
	TD
	0.8 No No No Greenfield Open Space


	TD

	PR24 Byron Way, Catshill 0.2 No No No Greenfield Open Space


	TD
	PR24 Byron Way, Catshill 0.2 No No No Greenfield Open Space


	TD
	TD
	TD
	TD
	TD
	TD

	PR25


	PR25


	Sycamore Drive,

Hollywood


	TD
	TD
	TD
	TD
	1.3 No No No Greenfield Open Space


	TD

	PR26


	PR26


	Falstaff Avenue,

Hollywood


	TD
	TD
	TD
	TD
	0.2 No No No Greenfield Open Space


	TD

	PR27 Beaudesert Road 0.7


	TD
	PR27 Beaudesert Road 0.7


	TD
	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourse



	Greenfield &

Brownfield


	Open Space



	PR28


	PR28


	Marlbrook Lane,

Lower Marlbrook


	1.6


	No Flood Zone Definition


	No Flood Zone Definition


	Battlefield Brook



	TD
	Greenfield Open Space



	PR29 
	PR29 
	Mayfield Close,

Upper Catshill


	3.3


	Yes

~45%


	Yes

~40%


	No

model


	TD
	Greenfield Open Space



	+ misalignment


	+ misalignment



	PR30


	PR30


	Upland Grove,

Lowes Hill


	TD
	TD
	TD
	TD
	0.5 No No No Greenfield Open Space


	TD

	PR31


	PR31


	Staple Flat Road,

Lower Marlbrook


	TD
	TD
	TD
	TD
	8.9 No No No Greenfield Open Space


	TD

	PR32


	PR32


	Worcester Road,

Bromsgrove


	0.9


	Yes

~80%


	Yes

~70%


	Yes

~50%


	TD
	Greenfield Open Space



	PR33


	PR33


	New Road,

Bromsgrove


	0.1


	TD
	No No No


	TD
	Mostly


	Mostly


	Greenfield



	Open Space



	Sugar Brook nearby, un-modelled


	Sugar Brook nearby, un-modelled



	PR34


	PR34


	Tel Ex and Station,

Barnt Green


	TD
	TD
	TD
	TD
	0.5 No No No Brownfield


	Residential


	Residential


	Zoning




	PR35


	PR35


	Willow Road,

Bromsgrove


	TD
	TD
	TD
	TD
	0.4 No No No Brownfield


	Residential


	Residential


	Zoning




	PR36 Bromsgrove Station 0.2 No No No Brownfield


	TD
	PR36 Bromsgrove Station 0.2 No No No Brownfield


	TD
	TD
	TD
	TD
	TD
	Residential


	Residential


	Zoning




	PR37 Lickey Road, Rednal 3.4 No No No


	TD
	PR37 Lickey Road, Rednal 3.4 No No No


	TD
	TD
	TD
	TD
	Brownfield &

Greenfield


	Residential


	Residential


	Zoning




	PR38


	PR38


	School Lane,

Alvechuch


	8.6 No
	3 
	No3 
	No3 
	Brownfield &

Greenfield


	Residential


	Residential


	Zoning




	PR39


	PR39


	(market) St John

Street, Bromsgrove


	0.7


	Yes

~90%


	Yes

~80%


	No

model


	Brownfield


	Residential


	Residential


	Zoning
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	Part
	Figure
	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Total


	Area

(ha)


	Within Flood Zone 22 
	Within


	Within


	Flood Zone


	3a2



	Within Flood


	Within Flood


	Zone 3b2




	PR40 Barnt Green 88.4


	TD
	PR40 Barnt Green 88.4


	TD
	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourses



	Brownfield &

Greenfield


	Residential


	Residential


	Zoning




	PR41


	PR41


	Whettybridge Road,

Rubery


	TD
	TD
	TD
	TD
	0.1 No No No Greenfield


	Residential


	Residential


	Policies




	PR42


	PR42


	Cheltenham

Avenue, Upper

Catshill


	TD
	TD
	TD
	TD
	8.0 No No No Brownfield


	Residential


	Residential


	Policies




	PR43


	PR43


	Stoney Hill,

Bromsgrove


	37.5


	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourse



	Brownfield


	Residential


	Residential


	Policies





	Notes:

1 - For Cross Reference with Figures 8 and 9


	Notes:

1 - For Cross Reference with Figures 8 and 9



	2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone


	2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone


	3 – If the River Arrow model is extended upstream to Alvechurch, the Flood Zone outlines in proximity to this site

may be altered.
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	Part
	Figure
	Table 7d: Potential Development Sites – Shopping


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Total


	Area

(ha)


	Within

Flood

Zone 22


	Within

Flood

Zone 22


	Within

Flood

Zone 22




	Within


	Within


	Flood


	Zone 3a2



	Within


	Within


	Flood


	Zone 3b2



	Brownfield/


	Brownfield/


	Greenfield



	Designated


	Designated


	Use




	Sh1


	Sh1


	Station Road,

Grimes Hill


	TD
	TD
	TD
	TD
	0.2 No No No Brownfield


	Shopping


	Shopping


	Region




	Sh2


	Sh2


	Red Lion Street,

Alvechurch


	0.8


	No Flood Zone Definition2


	No Flood Zone Definition2


	Ordinary watercourse



	Brownfield


	Shopping


	Shopping


	Region




	Sh3


	Sh3


	Alcester Road,

Hollywood


	0.3


	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourse 

	Brownfield


	Shopping


	Shopping


	Region




	Sh4


	Sh4


	Worcester Road,

West Hagley


	TD
	TD
	TD
	TD
	2.0 No No No Brownfield


	Shopping


	Shopping


	Region




	Sh5


	Sh5


	Golden Cross Lane,

Catshill


	0.9


	No Flood Zone Definition


	No Flood Zone Definition


	Battlefield Brook



	Brownfield


	Shopping


	Shopping


	Region




	Sh6


	Sh6


	(superstore)

Bromsgrove Eastern

By-Pass,

Bromsgrove


	2.6


	Yes

~5%


	Yes

~3%


	Yes

~1%


	Brownfield


	Shopping


	Shopping


	Region




	Sh7


	Sh7


	Stoke Road, Aston

Fields, Bromsgrove


	TD
	TD
	TD
	TD
	0.8 No No No Brownfield


	Shopping


	Shopping


	Region




	Sh8


	Sh8


	May Lane,

Hollywood


	0.4


	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourse



	Brownfield


	Shopping


	Shopping


	Region




	Sh9


	Sh9


	Hewell Road, Barnt

Green


	TD
	TD
	TD
	TD
	0.7 No No No Brownfield


	Shopping


	Shopping


	Region




	Sh10 New Road, Rubery 3.5


	TD
	Sh10 New Road, Rubery 3.5


	TD
	No Flood Zone Definition


	No Flood Zone Definition


	Callow Brook



	Brownfield


	Shopping


	Shopping


	Region





	Notes:

1 - For Cross Reference with Figures 8 and 9


	Notes:

1 - For Cross Reference with Figures 8 and 9



	2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone


	2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone


	3 – If the River Arrow model is extended upstream to Alvechurch, the Flood Zone outlines in proximity to this site

may be altered.
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	Part
	Figure
	Table 7e: Potential Development Sites – ‘Unzoned’


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Total


	Area

(ha)


	Within

Flood

Zone 22


	Within

Flood

Zone 22


	Within

Flood

Zone 22




	Within


	Within


	Flood


	Zone 3a2



	Within


	Within


	Flood


	Zone 3b2



	Brownfield/


	Brownfield/


	Greenfield



	Current


	Current


	Status




	UZ1


	UZ1


	Cherry Hill Road,

Barnt Green


	TD
	TD
	TD
	TD
	8.7 No No No Greenfield Unzoned


	TD


	Notes:

1 - For Cross Reference with Figures 8 and 9


	Notes:

1 - For Cross Reference with Figures 8 and 9



	2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone


	2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone



	Table 7f: Potential Development Sites – Village Envelopes


	Unique ID1 
	Unique ID1 
	Unique ID1 
	Location Total


	Area

(ha) 2


	Within

Flood

Zone 22


	Within

Flood

Zone 22


	Within

Flood

Zone 22




	Within


	Within


	Flood


	Zone 3a2



	Within


	Within


	Flood


	Zone 3b2



	Brownfield/


	Brownfield/


	Greenfield



	Designated


	Designated


	Use




	Adams Hill


	Adams Hill


	East of West

Hagley


	TD
	4.5 No No No


	TD
	TD
	Brownfield &

Greenfield


	Infill


	Infill


	Development




	Belbroughton


	Belbroughton


	Southeast of

West Hagley


	18.5


	Yes

~15%


	Yes

~15%


	No


	No


	Model



	Brownfield &

Greenfield


	Infill


	Infill


	Development




	Bournheath


	Bournheath


	West of

Catshill


	7.6


	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourse



	Brownfield &

Greenfield


	Infill


	Infill


	Development




	Burcot


	Burcot


	Southeast of

Lickey


	TD
	4.3 No No No


	TD
	TD
	Brownfield &

Greenfield


	Infill


	Infill


	Development




	Clent


	Clent


	East of West

Hagley


	2.8


	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourse



	Brownfield &

Greenfield


	Infill


	Infill


	Development




	Fairfield


	Fairfield


	Northwest of

Catshill


	TD
	4.4 No No No


	TD
	TD
	Brownfield &

Greenfield


	Infill


	Infill


	Development




	Finstall


	Finstall


	East of

Bromsgrove


	12.1


	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourse



	Brownfield &

Greenfield


	Infill


	Infill


	Development




	Holt End


	Holt End


	Northeast of

Redditch


	6.5


	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourse



	Brownfield &

Greenfield


	Infill


	Infill


	Development




	Holy Cross


	Holy Cross


	Southeast of

West Hagley


	TD
	11.6 No No No


	TD
	TD
	Brownfield &

Greenfield


	Infill


	Infill


	Development




	Hopwood


	Hopwood


	North of

Alvechurch


	TD
	5.1 No No No


	TD
	TD
	Brownfield &

Greenfield


	Infill


	Infill


	Development




	Lower Clent


	Lower Clent


	East of West

Hagley


	TD
	2.3 No No No


	TD
	TD
	Brownfield &

Greenfield


	Infill


	Infill


	Development




	Romsley


	Romsley


	East of West

Hagley


	TD
	26.2 No No No


	TD
	TD
	Brownfield &

Greenfield


	Infill


	Infill


	Development




	Rowney Green


	Rowney Green


	Southeast of

Alvechurch


	TD
	15.2 No No No


	TD
	TD
	Brownfield &

Greenfield


	Infill


	Infill


	Development





	Notes:

1 - For Cross Reference with Figures 8 and 9


	Notes:

1 - For Cross Reference with Figures 8 and 9



	2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone
	2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone
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	Part
	Figure
	REDDITCH BOROUGH


	Table 8a: Potential Development Sites – Areas of Development Restraint


	Unique ID1 
	Unique ID1 
	Unique ID1 
	Unique ID1 

	Location Total


	Location Total



	Area

(ha)


	Area

(ha)



	Within

Flood

Zone 22


	Within

Flood

Zone 22


	Within

Flood

Zone 22




	Within


	Within


	Flood


	Zone 3a2



	Within


	Within


	Flood


	Zone 3b2



	Brownfield/


	Brownfield/


	Greenfield



	Designated


	Designated


	Use




	A14


	A14


	A14



	A435, Redditch

Webheath,

Redditch


	A435, Redditch

Webheath,

Redditch



	33.4


	33.4



	Yes3

~5%


	Yes3

~5%



	No3 
	No3 

	No3


	No3



	Greenfield


	Greenfield



	Reserved for

future

development


	Reserved for

future

development




	No Flood Zone Definition


	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourses




	A15


	A15


	A15



	Brockhill,

Redditch


	Brockhill,

Redditch



	47.7


	47.7



	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourse



	Brownfield &

Greenfield


	Brownfield &

Greenfield



	Reserved for

future

development


	Reserved for

future

development




	A16 A435, Redditch 25.5


	TD
	A16 A435, Redditch 25.5


	A16 A435, Redditch 25.5



	TD
	No Flood Zone Definition


	No Flood Zone Definition


	Bordesley Brook



	Greenfield


	Greenfield



	Reserved for

future

development


	Reserved for

future

development





	Notes:

1 - For Cross Reference with Figures 8 and 10


	Notes:

1 - For Cross Reference with Figures 8 and 10



	2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone


	2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone


	3 – The River Arrow model has been identified as being inaccurate and is currently being remodelled. The extent of

the flood outlines are therefore being updated and may cause these results to change.
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	Figure
	Table 8b: Potential Development Sites – Employment


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Total


	Area

(ha)


	Within

Flood

Zone 22


	Within

Flood

Zone 22


	Within

Flood

Zone 22




	Within


	Within


	Flood


	Zone 3a2



	Within


	Within


	Flood


	Zone 3b2



	Brownfield/


	Brownfield/


	Greenfield



	Designated


	Designated


	Use




	E9


	E9


	Barn Close Farm,

Love Lyne, Hunt

End


	0.2


	TD
	No No No


	TD
	Brownfield &

Greenfield


	Employment



	E10


	E10


	North of Red Ditch,

Enfield


	11


	No Flood Zone Definition


	No Flood Zone Definition


	Red Ditch



	TD
	Greenfield Employment



	E11 Green Lane, Wirehill 2.0


	TD
	E11 Green Lane, Wirehill 2.0


	TD
	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary Watercourse



	TD
	Greenfield Employment



	E12


	E12


	Enfield Industrial

Estate, Redditch


	TD
	0.9 No No No


	TD
	TD
	Greenfield &

Brownfield


	Employment



	E13


	E13


	Palmers Road,

Redditch


	0.3


	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourse



	TD
	Greenfield Employment



	E14


	E14


	Washford Industrial

Estate, Redditch


	0.2


	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourse



	Mostly


	Mostly


	Greenfield



	Employment



	E15


	E15


	Merse Road, Moons

Moat, Redditch


	TD
	TD
	TD
	TD
	0.7 No No No Greenfield Employment


	TD

	E16


	E16


	Bartleet Road,

Redditch


	TD
	TD
	TD
	TD
	0.6 No No No Greenfield Employment


	TD

	E17


	E17


	Studley Road,

Redditch


	0.4


	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourse



	Mostly


	Mostly


	Greenfield



	Employment



	E18


	E18


	Studley Road,

Redditch


	0.4


	No Flood Zone Definition


	No Flood Zone Definition


	Wharrington Brook



	Greenfield &

Brownfield


	Employment



	E19


	E19


	Fringe Meadow

Road, Moons Moat,

Redditch


	0.1


	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary watercourse



	TD
	Greenfield Employment



	E20


	E20


	Old Forge Drive,

Redditch


	1.3


	Yes

100%


	Yes

100%


	No2


	TD
	Greenfield Employment



	Broadground Ditch not modelled


	Broadground Ditch not modelled



	E21


	E21


	Park Farm Industrial

Estate, Redditch


	1.1 
	Partially3 
	No3 
	No3 
	TD
	Greenfield Employment



	E22


	E22


	Shawbank Road,

Redditch


	1.0


	Yes3

~50%


	Yes3

~45%


	No3 
	TD
	Greenfield Employment



	E23


	E23


	Upper Crossgate

Road, Redditch


	0.4 No
	3 
	No3 
	No3 
	Mostly


	Mostly


	Brownfield



	Employment



	E24


	E24


	Trescott Road,

Smallwood,

Redditch


	TD
	TD
	TD
	TD
	0.2 No No No Brownfield Employment


	TD

	E25


	E25


	Old Forge Drive,

Redditch


	0.4


	Yes3

~95%


	No3 
	No3 
	TD
	Brownfield Employment



	E26


	E26


	Evesham Road,

Astwood Bank


	TD
	TD
	TD
	TD
	0.02 No No No Brownfield Employment


	TD

	E27


	E27


	Beoley Road West,

St George’s,

Redditch


	TD
	TD
	TD
	TD
	0.01 No No No Brownfield Employment


	TD


	Notes:
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	Part
	Figure
	1 - For Cross Reference with Figures 8 and 10


	1 - For Cross Reference with Figures 8 and 10


	2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone


	3 – The River Arrow model has been identified as being inaccurate and is currently being remodelled. The extent of

the flood outlines are therefore being updated and may cause these results to change.



	Table 8c: Potential Development Sites – Housing


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Total


	Area

(ha)


	Within

Flood

Zone 22


	Within

Flood

Zone 22


	Within

Flood

Zone 22




	Within


	Within


	Flood


	Zone 3a2



	Within


	Within


	Flood


	Zone 3b2



	Brownfield/


	Brownfield/


	Greenfield



	Designated


	Designated


	Use




	H1


	H1


	Prospect Hill,

Redditch


	TD
	TD
	TD
	TD
	1.5 No No No Brownfield Housing


	TD

	H2


	H2


	Pheasant Lane,

Oakenshaw,

Redditch


	0.5


	No Flood Zone Definition


	No Flood Zone Definition


	Wharrington Brook



	Greenfield Housing


	TD

	H3


	H3


	(old school) Dilwyn

Close, Redditch


	TD
	TD
	TD
	TD
	0.7 No No No Brownfield Housing


	TD

	H4


	H4


	Harris Close,

Redditch


	TD
	TD
	TD
	TD
	0.9 No No No Greenfield Housing


	TD

	H5


	H5


	Greenlands Drive,

Redditch


	TD
	TD
	TD
	TD
	1.0 No No No Greenfield Housing


	TD

	H6


	H6


	Middlehouse Lane/


	Middlehouse Lane/


	Alvechurch Highway



	1.0


	Yes

~100%


	Yes

~95%


	No

model


	Brownfield &

Greenfield


	Housing



	H7


	H7


	Enfield Industrial

Estate, Redditch


	5.7


	Misalignment – will be in flood

zones


	Brownfield Housing


	TD

	H8


	H8


	Easemore Road,

Redditch


	TD
	TD
	TD
	TD
	0.4 No No No Greenfield Housing


	TD

	H9


	H9


	Woodrow North,

Redditch


	TD
	0.7 No No No


	TD
	TD
	Brownfield &

Greenfield


	Housing



	H10


	H10


	South Street,

Redditch


	TD
	TD
	TD
	TD
	0.3 No No No Greenfield Housing


	TD

	H11


	H11


	Grange Road,

Redditch


	TD
	TD
	TD
	TD
	0.2 No No No Brownfield Housing


	TD

	H12


	H12


	Alton Close,

Redditch


	TD
	TD
	TD
	TD
	0.4 No No No Brownfield Housing


	TD

	H13


	H13


	Rock Hill Farm,

Feckenham


	0.4


	No Flood Zone Definition


	No Flood Zone Definition


	Plack Brook



	Greenfield Housing


	TD


	Notes:

1 - For Cross Reference with Figures 8 and 10


	Notes:

1 - For Cross Reference with Figures 8 and 10



	2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone
	2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone
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	Table 8d: Potential Development Sites – Strategic Sites


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Total


	Location Total



	Area

(ha)


	Area

(ha)



	Within

Flood

Zone 22


	Within

Flood

Zone 22


	Within

Flood

Zone 22




	Within


	Within


	Flood


	Zone 3a2



	Within


	Within


	Flood


	Zone 3b2



	Brownfield/


	Brownfield/


	Greenfield



	Designated


	Designated


	Use




	St1


	St1


	St1



	Church Hill,

Redditch


	Church Hill,

Redditch



	TD
	2.3 No No No


	2.3 No No No



	TD
	TD
	Mostly


	Mostly


	Brownfield



	District Centre


	District Centre




	St2 Winyates, Redditch 2.5 No No No


	TD
	St2 Winyates, Redditch 2.5 No No No


	St2 Winyates, Redditch 2.5 No No No



	TD
	TD
	TD
	TD
	Mostly


	Mostly


	Brownfield



	District Centre


	District Centre




	St3


	St3


	St3



	Matchborough,

Redditch


	Matchborough,

Redditch



	0.9


	0.9



	TD
	No No No


	No No No



	TD
	Brownfield &

Greenfield


	Brownfield &

Greenfield



	District Centre


	District Centre




	Un-modelled watercourse nearby


	Un-modelled watercourse nearby


	Un-modelled watercourse nearby




	St4 Woodrow, Redditch 1.7 No No No


	TD
	St4 Woodrow, Redditch 1.7 No No No


	St4 Woodrow, Redditch 1.7 No No No



	TD
	TD
	TD
	TD
	Mostly


	Mostly


	Brownfield



	District Centre


	District Centre




	St5


	St5


	St5



	Woodrow North,

Redditch


	Woodrow North,

Redditch



	TD
	0.7 No No No


	0.7 No No No



	TD
	TD
	Brownfield &

Greenfield


	Brownfield &

Greenfield



	Residential

development

(Strategic

Housing)


	Residential

development

(Strategic

Housing)




	St6 Green Lane, Wirehill 2.0


	TD
	St6 Green Lane, Wirehill 2.0


	St6 Green Lane, Wirehill 2.0



	TD
	No Flood Zone Definition


	No Flood Zone Definition


	Ordinary Watercourse



	TD
	Greenfield Employment


	Greenfield Employment




	St7 B4184, Redditch 1.3


	TD
	St7 B4184, Redditch 1.3


	St7 B4184, Redditch 1.3



	TD
	No Flood Zone Definition


	No Flood Zone Definition


	Red Ditch



	TD
	Brownfield Not Specified


	Brownfield Not Specified




	St8 Edward Street 0.5 No No No Brownfield Employment


	TD
	St8 Edward Street 0.5 No No No Brownfield Employment


	St8 Edward Street 0.5 No No No Brownfield Employment



	TD
	TD
	TD
	TD
	TD
	TD

	St9


	St9


	St9



	Prospect Hill,

Redditch


	Prospect Hill,

Redditch



	TD
	TD
	TD
	TD
	1.4 No No No Brownfield


	1.4 No No No Brownfield



	Residential

development

(Strategic

Housing)


	Residential

development

(Strategic

Housing)




	St10


	St10


	St10



	Town Centre,

Northwest Quadrant


	Town Centre,

Northwest Quadrant



	TD
	TD
	TD
	TD
	4.6 No No No Brownfield


	4.6 No No No Brownfield



	Employment &

Unspecified


	Employment &

Unspecified





	Notes:

1 - For Cross Reference with Figures 8 and 10


	Notes:

1 - For Cross Reference with Figures 8 and 10



	2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone


	2 - The percentage given in brackets indicates the area of the development site which is located within the specified

flood zone



	As can be seen from the Tables 7a – 7f and 8a – 8d, there are number of sites that are

located, or partially located, within Flood Zone 3a which, if taken forward, would require

passing the Exception Test following the application of Sequential Test under PPS25

guidance. The Councils will need to clarify with the Environment Agency how to handle

these sites when determining planning permission. There are also a number of sites

which are partially located within the Functional Floodplain, (Flood Zone 3b) and no

development should be permitted within this zone. Additional analysis should be

undertaken to determine whether sites located next to unmodelled watercourses

(including watercourses with no Flood Zone definition) are located within Flood Zone 2,

Flood 3a or the Functional Floodplain.
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	4.4 Impacts of Climate Change


	An assessment of the implications of climate change for flood risk at allocated


	development sites over an appropriate time period, if this has not been factored into the


	plans above.


	PPS25 clearly emphasises the need for addressing climate change impacts to deal with

the increased and new risks of flooding within the lifetime of planned development.

Also, Planning Policy Statement 1: Delivering Sustainable Development and its

supplementary draft Planning Statement on Planning and Climate Change (consultation

completed in March 2007) provide further guidance on how to address the new threat of

climate change within the planning system.


	This Level 1 SFRA has assessed the impacts of climate change eighty years hence

(2088) by assessing the impact on the existing Flood Zone 3, taking into account the

impact of climate change on river flows. In accordance with PPS25 this process has

only been undertaken in the vicinity of potential development sites.


	The River Salwarpe model included a run for the climate change scenario (100 year plus

20% increase on the flows for climate change) and flood outlines for this event were

provided. These outlines were therefore used to determine the impact of climate

change for the development sites located in proximity to the enmained sections of the

River Salwarpe, the Sugar Brook, the Spadesboune Brook and the Battlefield Brook.


	The River Arrow model did not include a climate change scenario, although it was taken

into account during the sensitivity analysis included within the model report and

concluded that the 200 year flood outline was equivalent to the 100 year outline plus

20% increase in flow to represent climate change. However, due to the uncertainties

surrounding the 100 year model outline discussed previously, the 200 year outline was

not considered to be sufficiently accurate enough to portray the climate change

scenario. Due to the combination of model outputs and JFLOW used by the

Environment Agency to derive Flood Zone 3, the 200 year outline was found, in places,

to be less extensive than Flood Zone 3 (which represents the 100 year return period

flood). As a result, the 1000 year return period flood outline, derived from JFLOW, has

been used as a conservative estimate of climate change within this Level 1 SFRA. The

accuracy of the River Arrow model should be improved with the re-running currently

being undertaken. As a result, this Level 1 SFRA may require reviewing to give a more

accurate account of the climate change scenario once the new model results are

available.


	As no development sites are located within Flood Zone 2 of the Bow Brook, the Swans

Brook, the Wixon Brook or The Wharrage, it was not considered necessary to

approximate an increase in flood level for the watercourses contained within the Bow,

Shell and Elcocks Brooks model.


	For watercourses with Flood Zones derived from JFLOW, and as a conservative

approach, it was considered that this outline should be the same as the present-day

Flood Zone 2, until demonstrated otherwise in a Level 2 SFRA or a detailed site specific

FRA.

	Part
	Figure
	The extent of the flood outlines used for the analysis of climate change, as discussed

above, are shown in Figure 12.


	Using this approach, the currently allocated sites can be broadly assessed against the

potential risk from climate change, as shown in Tables 9a – 9f and 10a – 10d.

However, they will need further assessment as per the guidance in Annex B of PPS25

by fully taking into account the presence of existing flood defences through an updated

Level 2 SFRA or site-specific FRAs. In addition, site specific FRAs or new models will

be required to assess the potential flood risk from climate change from the Brooks which

have not been modelled by JFLOW and therefore have no Flood Zone definition.


	In addition to accounting for the potential increase in flood risk to a site with respect of

climate change, the consequences of the development in terms of additional runoff and

increased flood risk elsewhere due to climate change should also be considered for

every site. The flood risk from development is discussed further in Section 4.7.


	Table 9a: Potential Development Sites – Areas of Development Restraint


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Impact of Climate Change


	Location Impact of Climate Change



	TD

	A1


	A1


	A1



	West Hagley

(Kidderminster/Western and

Stourbridge Roads)


	West Hagley

(Kidderminster/Western and

Stourbridge Roads)



	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.




	A2 Willow Brook Road, Alvechurch


	TD
	A2 Willow Brook Road, Alvechurch


	A2 Willow Brook Road, Alvechurch



	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding not

directly affected by climate change.


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding not

directly affected by climate change.




	A3 Birmingham Road, Alvechurch


	TD
	A3 Birmingham Road, Alvechurch


	A3 Birmingham Road, Alvechurch



	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.




	A4 Ravensbank Business Park


	TD
	A4 Ravensbank Business Park


	A4 Ravensbank Business Park



	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.




	A5 Bleakhouse Farm, Grimes Farm


	TD
	A5 Bleakhouse Farm, Grimes Farm


	A5 Bleakhouse Farm, Grimes Farm



	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.




	A6 Selsdon Close, Grimes Hill


	TD
	A6 Selsdon Close, Grimes Hill


	A6 Selsdon Close, Grimes Hill



	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.




	A7 Birmingham Road, Alvechurch


	TD
	A7 Birmingham Road, Alvechurch


	A7 Birmingham Road, Alvechurch



	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.
	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.
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	Part
	Figure
	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Impact of Climate Change


	TD

	A8 Rutherford Road, Bromsgrove


	TD
	A8 Rutherford Road, Bromsgrove


	The adjacent watercourse has not been modelled. It is recommended

that the existing Flood Zone 2 be used to represent Flood Zone 3 with



	climate change until the watercourse has been assessed in greater

detail. A second adjacent watercourse has no flood zone definition
	climate change until the watercourse has been assessed in greater

detail. A second adjacent watercourse has no flood zone definition

	. It


	is recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site from this watercourse,

including the effect of climate change.


	is recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site from this watercourse,

including the effect of climate change.



	A9 Whitford Road, Bromsgrove


	TD
	A9 Whitford Road, Bromsgrove


	Within the 100 year plus climate change Flood Zone outline provided in



	the River Salwarpe model. Only a very small area at the edge of the

site is affected.


	the River Salwarpe model. Only a very small area at the edge of the

site is affected.



	A10 Egghill Lane, Rubery


	TD
	A10 Egghill Lane, Rubery


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding not

directly affected by climate change.



	A11 Perryfields Road, Bromsgrove


	TD
	A11 Perryfields Road, Bromsgrove


	Within the 100 year plus climate change Flood Zone outline provided in



	the River Salwarpe model. Approximately 4% of the site is affected. A

second adjacent watercourse has no flood zone definition. It is


	the River Salwarpe model. Approximately 4% of the site is affected. A

second adjacent watercourse has no flood zone definition. It is



	recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site from this watercourse,

including the effect of climate change


	recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site from this watercourse,

including the effect of climate change



	A12 Church Road, Catshill


	TD
	A12 Church Road, Catshill


	Within the 100 year plus climate change Flood Zone outline provided in



	the River Salwarpe model. Approximately 25% of the site is affected.

A second adjacent watercourse has no flood zone definition. It is


	the River Salwarpe model. Approximately 25% of the site is affected.

A second adjacent watercourse has no flood zone definition. It is



	recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site from this watercourse,

including the effect of climate change


	recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site from this watercourse,

including the effect of climate change



	A13 Birmingham Road, Bromsgrove


	TD
	A13 Birmingham Road, Bromsgrove


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding not

directly affected by climate change.




	1 - For Cross Reference with Figures 2, 8 and 9
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	Part
	Figure
	Table 9b: Potential Development Sites – Employment


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Impact of Climate Change


	TD

	E1 Factory Lane, Bromsgrove


	TD
	E1 Factory Lane, Bromsgrove


	Within the 100 year plus climate change Flood Zone outline



	provided in the River Salwarpe model. Approximately 25% of the

site is affected.


	provided in the River Salwarpe model. Approximately 25% of the

site is affected.



	E2 Wythall Green Cricket Ground


	TD
	E2 Wythall Green Cricket Ground


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	E3 Depot Site, The Avenue, Rubery


	TD
	E3 Depot Site, The Avenue, Rubery


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change. A second adjacent

watercourse has no flood zone definition. It is recommended that a



	site specific FRA is carried out or a new model constructed to

assess the flood risk to the site from this watercourse, including the

effect of climate change


	site specific FRA is carried out or a new model constructed to

assess the flood risk to the site from this watercourse, including the

effect of climate change



	E4 Ravensbank Business Park,


	TD
	E4 Ravensbank Business Park,


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.



	E5 Ford Road, Bromsgrove


	TD
	E5 Ford Road, Bromsgrove


	Within the 100 year plus climate change Flood Zone outline



	provided in the River Salwarpe model. Approximately 60% of the

site is affected.


	provided in the River Salwarpe model. Approximately 60% of the

site is affected.



	E6


	E6


	Saxon Business Park, Stoke

Prior


	The adjacent watercourse has not been modelled. It is

recommended that the existing Flood Zone 2 be used to represent



	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail. The misalignment in the JFLOW

modelling must also be reviewed.


	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail. The misalignment in the JFLOW

modelling must also be reviewed.



	E7


	E7


	Parsonage Drive, Cofton

Hackett


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.



	E8


	E8


	Bromsgrove Eastern By�Pass/Stoke Road, Bromsgrove


	Within the 100 year plus climate change Flood Zone outline



	provided in the River Salwarpe model. Approximately 60% of the

site is affected. A second adjacent watercourse has not been

modelled. It is recommended that the existing Flood Zone 2 be

used to represent Flood Zone 3 with climate change until the


	provided in the River Salwarpe model. Approximately 60% of the

site is affected. A second adjacent watercourse has not been

modelled. It is recommended that the existing Flood Zone 2 be

used to represent Flood Zone 3 with climate change until the



	watercourse has been assessed in greater detail. The misalignment

in the JFLOW modelling on this watercourse must also be reviewed.


	watercourse has been assessed in greater detail. The misalignment

in the JFLOW modelling on this watercourse must also be reviewed.




	1 - For Cross Reference with Figures 2, 8 and 9
	1 - For Cross Reference with Figures 2, 8 and 9
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	Part
	Figure
	Table 9c: Potential Development Sites – Policy Reference


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Impact of Climate Change


	TD

	PR1 Newton Road, Bromsgrove


	TD
	PR1 Newton Road, Bromsgrove


	The adjacent watercourse has not been modelled. It is

recommended that the existing Flood Zone 2 be used to represent



	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail.


	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail.



	PR2


	PR2


	Saxon Business Park, Stoke

Prior


	The adjacent watercourse has not been modelled. It is

recommended that the existing Flood Zone 2 be used to represent



	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail.


	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail.



	PR3 Buntsford Drive, Bromsgrove


	TD
	PR3 Buntsford Drive, Bromsgrove


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR4


	PR4


	Bunstford Park Road/Buntsford


	Bunstford Park Road/Buntsford


	Hill



	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR5 Aston Road, Bromsgrove


	TD
	PR5 Aston Road, Bromsgrove


	The adjacent watercourse has not been modelled. It is

recommended that the existing Flood Zone 2 be used to represent


	The adjacent watercourse has not been modelled. It is

recommended that the existing Flood Zone 2 be used to represent


	Figure


	Figure
	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail. The misalignment in the JFLOW

modelling on this watercourse must also be reviewed


	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail. The misalignment in the JFLOW

modelling on this watercourse must also be reviewed



	PR6


	PR6


	Houndsfield Lane Caravan Site,

Trueman’s Heath


	The adjacent watercourse has not been modelled. It is

recommended that the existing Flood Zone 2 be used to represent



	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail.


	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail.



	PR7 Sweet Pool, West Hagley


	TD
	PR7 Sweet Pool, West Hagley


	The adjacent watercourse has not been modelled. It is

recommended that the existing Flood Zone 2 be used to represent



	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail. The misalignment in the JFLOW

modelling on this watercourse must also be reviewed


	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail. The misalignment in the JFLOW

modelling on this watercourse must also be reviewed



	PR8 Wilmore Lane, Silver Street


	TD
	PR8 Wilmore Lane, Silver Street


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR9 Church Hill, Beoley


	TD
	PR9 Church Hill, Beoley


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.



	PR10 Shirley Quarry


	TD
	PR10 Shirley Quarry


	The adjacent watercourse has not been modelled. It is

recommended that the existing Flood Zone 2 be used to represent



	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail. The misalignment in the JFLOW

modelling on this watercourse must also be reviewed


	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail. The misalignment in the JFLOW

modelling on this watercourse must also be reviewed



	PR11 Crown Meadow, Alvechurch


	TD
	PR11 Crown Meadow, Alvechurch


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR12


	PR12


	(playground) Penmanor Road,

Finstall


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR13 Heydon Road, Finstall


	TD
	PR13 Heydon Road, Finstall


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.
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	Part
	Figure
	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Impact of Climate Change


	TD

	PR14


	PR14


	Recreation Ground, New Inns

Lane, Rubery


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR15


	PR15


	Transport Museum, Wythall

Green


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR16 Dark Lane, Romsley


	TD
	PR16 Dark Lane, Romsley


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR17 Wythall Park, Silver Street


	TD
	PR17 Wythall Park, Silver Street


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	Figure
	Figure
	PR18


	PR18


	Staple Flat Road, Lower

Marlbrook


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR19


	PR19


	Museum of Buildings, Redditch

Road, Bromsgrove


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR20 Whitford Road, Bromsgrove


	TD
	PR20 Whitford Road, Bromsgrove


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR21


	PR21


	Indoor Bowls Centre, Stoke

Road, Bromsgrove


	Within the 100 year plus climate change Flood Zone outline



	provided in the River Salwarpe model. Approximately 4% of the site

is affected.


	provided in the River Salwarpe model. Approximately 4% of the site

is affected.



	PR22 Grayshott Close, Bromsgrove


	TD
	PR22 Grayshott Close, Bromsgrove


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.



	PR23 Granary Road, Bromsgrove


	TD
	PR23 Granary Road, Bromsgrove


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR24 Byron Way, Catshill


	TD
	PR24 Byron Way, Catshill


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR25 Sycamore Drive, Hollywood


	TD
	PR25 Sycamore Drive, Hollywood


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR26 Falstaff Avenue, Hollywood


	TD
	PR26 Falstaff Avenue, Hollywood


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR27 Beaudesert Road


	TD
	PR27 Beaudesert Road


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.



	PR28


	PR28


	Marlbrook Lane, Lower

Marlbrook


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.



	PR29 Mayfield Close, Upper Catshill


	TD
	PR29 Mayfield Close, Upper Catshill


	The adjacent watercourse has not been modelled. It is

recommended that the existing Flood Zone 2 be used to represent



	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail. The misalignment in the JFLOW

modelling on this watercourse must also be reviewed


	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail. The misalignment in the JFLOW

modelling on this watercourse must also be reviewed



	PR30 Upland Grove, Lowes Hill


	TD
	PR30 Upland Grove, Lowes Hill


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR31


	PR31


	Staple Flat Road, Lower

Marlbrook


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.
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	Part
	Figure
	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Impact of Climate Change


	TD

	PR32 Worcester Road, Bromsgrove


	TD
	PR32 Worcester Road, Bromsgrove


	Within the 100 year plus climate change Flood Zone outline



	provided in the River Salwarpe model. Approximately 75% of the

site is affected.


	provided in the River Salwarpe model. Approximately 75% of the

site is affected.



	PR33 New Road, Bromsgrove


	TD
	PR33 New Road, Bromsgrove


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change. A second adjacent

watercourse has no flood zone definition. It is recommended that a

site specific FRA is carried out or a new model constructed to

assess the flood risk to the site, including the effect of climate

change.



	PR34 Tel Ex and Station, Barnt Green


	TD
	PR34 Tel Ex and Station, Barnt Green


	Outside Flood Zone 2 
	Outside Flood Zone 2 
	(1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.


	Figure


	Figure
	PR35 Willow Road, Bromsgrove


	TD
	PR35 Willow Road, Bromsgrove


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR36 Bromsgrove Station


	TD
	PR36 Bromsgrove Station


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR37 Lickey Road, Rednal


	TD
	PR37 Lickey Road, Rednal


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR38 School Lane, Alvechuch


	TD
	PR38 School Lane, Alvechuch


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR39


	PR39


	(market) St John Street,

Bromsgrove


	The adjacent watercourse has not been modelled. It is

recommended that the existing Flood Zone 2 be used to represent


	The adjacent watercourse has not been modelled. It is

recommended that the existing Flood Zone 2 be used to represent


	Figure


	Figure
	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail. The misalignment in the JFLOW

modelling on this watercourse must also be reviewed. The

misalignment in the JFLOW modelling on this watercourse must

also be reviewed.


	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail. The misalignment in the JFLOW

modelling on this watercourse must also be reviewed. The

misalignment in the JFLOW modelling on this watercourse must

also be reviewed.



	PR40 Barnt Green


	TD
	PR40 Barnt Green


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.



	PR41 Whettybridge Road, Rubery


	TD
	PR41 Whettybridge Road, Rubery


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR42


	PR42


	Cheltenham Avenue, Upper

Catshill


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	PR43 Stoney Hill, Bromsgrove


	TD
	PR43 Stoney Hill, Bromsgrove


	The adjacent watercourse has no flood zone definition
	The adjacent watercourse has no flood zone definition
	. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.


	Figure


	Figure
	Figure
	Figure

	1 - For Cross Reference with Figures 2, 8 and 9
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	Table 9d: Potential Development Sites – Shopping


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Impact of Climate Change


	TD

	Sh1 Station Road, Grimes Hill


	TD
	Sh1 Station Road, Grimes Hill


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	Sh2 Red Lion Street, Alvechurch


	TD
	Sh2 Red Lion Street, Alvechurch


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.



	Sh3 Alcester Road, Hollywood


	TD
	Sh3 Alcester Road, Hollywood


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.



	Sh4 Worcester Road, West Hagley


	TD
	Sh4 Worcester Road, West Hagley


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	Sh5 Golden Cross Lane, Catshill


	TD
	Sh5 Golden Cross Lane, Catshill


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.



	Figure
	Figure
	Sh6


	Sh6


	(superstore) Bromsgrove

Eastern By-Pass, Bromsgrove


	Within the 100 year plus climate change Flood Zone outline



	provided in the River Salwarpe model. Approximately 4% of the site

is affected.


	provided in the River Salwarpe model. Approximately 4% of the site

is affected.



	Sh7


	Sh7


	Stoke Road, Aston Fields,

Bromsgrove


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	Sh8 May Lane, Hollywood


	TD
	Sh8 May Lane, Hollywood


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.



	Sh9 Hewell Road, Barnt Green


	TD
	Sh9 Hewell Road, Barnt Green


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	Sh10 New Road, Rubery


	TD
	Sh10 New Road, Rubery


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.




	1 - For Cross Reference with Figures 2, 8 and 9


	Table 9e: Potential Development Sites – ‘Unzoned’


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Impact of Climate Change


	TD

	UZ1 Cherry Hill Road, Barnt Green


	TD
	UZ1 Cherry Hill Road, Barnt Green


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.
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	Table 9f: Potential Development Sites – Village Envelopes


	Unique ID1 
	Unique ID1 
	Unique ID1 
	TD
	Location Impact of Climate Change



	Adams Hill East of West Hagley


	TD
	Adams Hill East of West Hagley


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	Belbroughton Southeast of West Hagley


	TD
	Belbroughton Southeast of West Hagley


	The adjacent watercourse has not been modelled. It is

recommended that the existing Flood Zone 2 be used to represent



	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail.


	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail.



	Bournheath West of Catshill


	TD
	Bournheath West of Catshill


	The adjacent watercourse has no flood zone definition
	The adjacent watercourse has no flood zone definition
	. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.


	Figure


	Figure
	Burcot Southeast of Lickey


	TD
	Burcot Southeast of Lickey


	Outside Flood Zone 2 
	Outside Flood Zone 2 
	(1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.


	Figure


	Figure
	Clent East of West Hagley


	TD
	Clent East of West Hagley


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.



	Fairfield Northwest of Catshill


	TD
	Fairfield Northwest of Catshill


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	Finstall East of Bromsgrove


	TD
	Finstall East of Bromsgrove


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.



	Holt End Northeast of Redditch


	TD
	Holt End Northeast of Redditch


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.



	Holy Cross Southeast of West Hagley


	TD
	Holy Cross Southeast of West Hagley


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	Hopwood North of Alvechurch


	TD
	Hopwood North of Alvechurch


	Outside Flood Zone 2 
	Outside Flood Zone 2 
	(1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.


	Figure


	Figure
	Lower Clent East of West Hagley


	TD
	Lower Clent East of West Hagley


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	Romsley East of West Hagley


	TD
	Romsley East of West Hagley


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	Rowney


	Rowney


	Rowney


	Green



	Southeast of Alvechurch


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.




	1 - For Cross Reference with Figures 2, 8 and 9
	1 - For Cross Reference with Figures 2, 8 and 9
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	REDDITCH BOROUGH


	Table 10a: Potential Development Sites – Areas of Development Restraint


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Impact of Climate Change


	Location Impact of Climate Change



	TD

	A14 A435, Redditch


	TD
	A14 A435, Redditch


	A14 A435, Redditch



	The adjacent watercourse has not been sufficiently modelled. It is

recommended that the existing Flood Zone 2 be used to represent


	The adjacent watercourse has not been sufficiently modelled. It is

recommended that the existing Flood Zone 2 be used to represent




	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail.


	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail.


	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail.




	A15 Webheath, Redditch


	TD
	A15 Webheath, Redditch


	A15 Webheath, Redditch



	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.




	A16


	A16


	A16



	Brockhill,

Redditch


	Brockhill,

Redditch



	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.





	1 - For Cross Reference with Figures 2, 8 and 10


	Table 10b: Potential Development Sites – Employment


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Impact of Climate Change


	Location Impact of Climate Change



	TD

	E9


	E9


	E9



	Barn Close Farm, Love Lyne,

Hunt End


	Barn Close Farm, Love Lyne,

Hunt End



	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.




	E10 North of Red Ditch, Enfield


	TD
	E10 North of Red Ditch, Enfield


	E10 North of Red Ditch, Enfield



	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.




	E11 Green Lane, Wirehill


	TD
	E11 Green Lane, Wirehill


	E11 Green Lane, Wirehill



	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.




	E12


	E12


	E12



	Enfield Industrial Estate,

Redditch


	Enfield Industrial Estate,

Redditch



	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.




	E13 Palmers Road, Redditch


	TD
	E13 Palmers Road, Redditch


	E13 Palmers Road, Redditch



	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.




	Figure
	Figure
	E14


	E14


	E14



	Washford Industrial Estate,

Redditch


	Washford Industrial Estate,

Redditch



	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.




	E15


	E15


	E15



	Merse Road, Moons Moat,

Redditch


	Merse Road, Moons Moat,

Redditch



	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.




	E16 Bartleet Road, Redditch


	TD
	E16 Bartleet Road, Redditch


	E16 Bartleet Road, Redditch



	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.
	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.
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	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Impact of Climate Change


	TD

	E17 Studley Road, Redditch


	TD
	E17 Studley Road, Redditch


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.



	E18 Studley Road, Redditch


	TD
	E18 Studley Road, Redditch


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.



	E19


	E19


	Fringe Meadow Road, Moons

Moat, Redditch


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.



	E20 Old Forge Drive, Redditch


	TD
	E20 Old Forge Drive, Redditch


	The adjacent watercourse has not been sufficiently modelled. It is

recommended that the existing Flood Zone 2 be used to represent



	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail.


	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail.



	E21


	E21


	Park Farm Industrial Estate,

Redditch


	The adjacent watercourse has not been sufficiently modelled. It is

recommended that the existing Flood Zone 2 be used to represent



	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail.


	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail.



	E22 Shawbank Road, Redditch


	TD
	E22 Shawbank Road, Redditch


	The adjacent watercourse has not been sufficiently modelled. It is

recommended that the existing Flood Zone 2 be used to represent



	Flood Zone 3 
	Flood Zone 3 
	Flood Zone 3 
	with climate change until the watercourse has been

assessed in greater detail.


	Figure


	Figure
	E23


	E23


	Upper Crossgate Road,

Redditch


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	E24


	E24


	Trescott Road, Smallwood,

Redditch


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	E25 Old Forge Drive, Redditch


	TD
	E25 Old Forge Drive, Redditch


	The adjacent watercourse has not been sufficiently modelled. It is

recommended that the existing Flood Zone 2 be used to represent



	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail.


	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail.



	E26 Evesham Road, Astwood Bank


	TD
	E26 Evesham Road, Astwood Bank


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	E27


	E27


	Beoley Road West, St George’s,

Redditch


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.




	1 - For Cross Reference with Figures 2, 8 and 10
	1 - For Cross Reference with Figures 2, 8 and 10
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	Table 10c: Potential Development Sites – Housing


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Impact of Climate Change


	TD

	H1 Prospect Hill, Redditch


	TD
	H1 Prospect Hill, Redditch


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	H2


	H2


	Pheasant Lane, Oakenshaw,

Redditch


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.



	H3


	H3


	(old school) Dilwyn Close,

Redditch


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	H4 Harris Close, Redditch


	TD
	H4 Harris Close, Redditch


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	H5 Greenlands Drive, Redditch


	TD
	H5 Greenlands Drive, Redditch


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	Figure
	Figure
	H6


	H6


	Middlehouse Lane/ Alvechurch


	Middlehouse Lane/ Alvechurch


	Highway



	The adjacent watercourse has not been modelled. It is

recommended that the existing Flood Zone 2 be used to represent



	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail.


	Flood Zone 3 with climate change until the watercourse has been

assessed in greater detail.



	H7


	H7


	Enfield Industrial Estate,

Redditch


	The misalignment in the JFLOW modelling on the adjacent

watercourse must be reviewed. The development site is currently

located outside Flood Zone 2 but some of its area will fall into both

Flood Zone 2 and Flood Zone 3 once it is corrected. If this is

carried out, it is recommended that the existing Flood Zone 2 be

used to represent Flood Zone 3 with climate change until the

watercourse has been assessed in greater detail.



	H8 Easemore Road, Redditch


	TD
	H8 Easemore Road, Redditch


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	H9 Woodrow North, Redditch


	TD
	H9 Woodrow North, Redditch


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	H10 South Street, Redditch


	TD
	H10 South Street, Redditch


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	H11 Grange Road, Redditch


	TD
	H11 Grange Road, Redditch


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	H12 Alton Close, Redditch


	TD
	H12 Alton Close, Redditch


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.



	H13 Rock Hill Farm, Feckenham


	TD
	H13 Rock Hill Farm, Feckenham


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.




	1 - For Cross Reference with Figures 2, 8 and 10
	1 - For Cross Reference with Figures 2, 8 and 10
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	Table 10d: Potential Development Sites – Strategic Sites


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Impact of Climate Change


	Location Impact of Climate Change



	TD

	St1 Church Hill, Redditch


	TD
	St1 Church Hill, Redditch


	St1 Church Hill, Redditch



	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.




	St2 Winyates, Redditch


	TD
	St2 Winyates, Redditch


	St2 Winyates, Redditch



	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.




	St3 Matchborough, Redditch


	TD
	St3 Matchborough, Redditch


	St3 Matchborough, Redditch



	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change. Second watercourse has no

flood zone definition. It is recommended that a site specific FRA is

carried out or a new model constructed to assess the flood risk to

the site, including the effect of climate change.


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change. Second watercourse has no

flood zone definition. It is recommended that a site specific FRA is

carried out or a new model constructed to assess the flood risk to

the site, including the effect of climate change.




	St4 Woodrow, Redditch


	TD
	St4 Woodrow, Redditch


	St4 Woodrow, Redditch



	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.




	St5 Woodrow North, Redditch


	TD
	St5 Woodrow North, Redditch


	St5 Woodrow North, Redditch



	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.




	St6 Green Lane, Wirehill


	TD
	St6 Green Lane, Wirehill


	St6 Green Lane, Wirehill



	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.




	St7 B4184, Redditch


	TD
	St7 B4184, Redditch


	St7 B4184, Redditch



	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.


	The adjacent watercourse has no flood zone definition. It is

recommended that a site specific FRA is carried out or a new model

constructed to assess the flood risk to the site, including the effect of

climate change.




	St8 Edward Street


	TD
	St8 Edward Street


	St8 Edward Street



	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.




	Figure
	Figure
	St9 Prospect Hill, Redditch


	TD
	St9 Prospect Hill, Redditch


	St9 Prospect Hill, Redditch



	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.




	St10


	St10


	St10



	Town Centre, Northwest

Quadrant


	Town Centre, Northwest

Quadrant



	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.


	Outside Flood Zone 2 (1 in 1000 year) and therefore risk of flooding

not directly affected by climate change.





	1 - For Cross Reference with Figures 2, 8 and 10


	4.5 Flood Risk from Sources other than the Rivers and the Sea


	Areas at risk from other sources of flooding such as surface water and groundwater


	flooding (N.B. the Environment Agency Flood Map only shows rivers and tidal flood risk).


	Figures 3, 4 and 5 show the location of all sources of historic flooding including:


	• Main River flooding;


	• Main River flooding;


	• Non-Main River flooding;


	• Sewer flooding;


	• Surface water flooding; and


	• Groundwater flooding (although this is not a recognised problem within

Bromsgrove District or Redditch Borough)



	These were discussed individually in greater detail in Section 3.
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	4.5.1 Impact of Land Management Practices


	As stated the MSfW report, ‘Identification of Catchments Sensitive to Land Use

Change4, the generation of runoff from rural land is strongly influenced by a number of

inherent physical characteristics, primarily the soils, topography and rainfall, together

with the characteristics of the land cover on the surface. Therefore, the way in which the

land has been managed, including cultivation techniques and livestock management

systems have affected the pathways by which the incident rainfall moves over or

through the soil and into the drainage network, including groundwater, streams and

rivers. This Environment Agency report draws upon the conclusions of previous work

undertaken by the National Soils Resources Institute as part of the Defra R&D Project,

FD2114 which identified the following key land use/land management practices as most

likely to give rise to the greatest hydrological impacts:


	• Land drainage practices that alter the natural soil water regime;


	• Land drainage practices that alter the natural soil water regime;


	• Practices which keep the soil surface bare in inherently weakly structured sandy

and silty soils that are susceptible to crusting and compaction; and


	• Practices that require access to the land when the soil hydrological cycle is at or

approaching its wettest period thereby causing compaction (especially on soils

with impeded drainage).



	From this work the following agricultural systems have been defined within the

Environment Agency report as vulnerable, in terms of making the soil susceptible to

compaction and crusting problems:


	• Late harvested arable crops (e.g. maize, sugarbeet, maincrop potatoes);


	• Late harvested arable crops (e.g. maize, sugarbeet, maincrop potatoes);


	• Autumn sown arable crops (winter cereals and winter OSR);


	• Managed grassland (especially sheep);


	• Orchards;


	• Winter harvested vegetables (e.g. winter cabbages, brussel sprouts, parsnips,

winter cauliflowers); and


	• Early potatoes and bulb flowers.



	Once the soil has been compacted and crusted, the infiltration capacity is slowed and

reduced. As a result, water from heavy rainstorms tends to pool on top of the soil and,

where the topography is sloping, rapidly runs off the surface. This increases the speed

at which rainwater falling on the catchments reaches the stream and river networks and

the foul and surface water drainage systems.


	Due to the clayey and silty soils characterising much of the rural area of Bromsgrove

District and Redditch Borough, reduced infiltration is already a widespread problem with

regards to the creation of runoff, as discussed in Section 3.1.4. When the surface of the

soil becomes compacted due to the farming practices mentioned above, the rapid runoff

can cause local flooding problems. This was noted by the Bromsgrove Council

Drainage Engineer as having occurred recently on Ashborough Hill, to the northeast of

Bromsgrove Town, south of Lickey End, when sheep were left to graze on root crops.

The topsoil became increasingly compacted and the resulting rapid runoff created from

rain storms quickly flowed down the steep topography and caused local flooding in the

housing estate located to the west of the A38. This has now been resolved through a

change in landuse back to pasture land on the hillside. The effect of such events has

been magnified due to a lack of capacity in the sewage networks (discussed in greater


	4 ‘Delivery of Making Space for Water, HA6 Catchment Scale Land-Use Management, HA7 Land Management

Practices: Identification of Catchments Sensitive to Land Use Change’ EA, January 2008
	4 ‘Delivery of Making Space for Water, HA6 Catchment Scale Land-Use Management, HA7 Land Management

Practices: Identification of Catchments Sensitive to Land Use Change’ EA, January 2008
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	detail in the Water Cycle Strategy which accompanies this report) and a lack of

consideration for surface water runoff in new developments.


	In addition a general lack of maintenance of agricultural land in general and, more

specifically, field ditches, have also been blamed by the Council Drainage Engineers as

increasing the effect of surface runoff. The lack of maintenance of the ditches has been

associated with ownership problems between the Council, the Highways Agency and

Private land owners.


	A paper regarding a new study into the impact of upland management on flooding has

just been published by Jackson et al in the Journal of Flood Risk Management5. This

study used a multidimensional physical based model to represent the Pontbren

catchment in mid Wales which is noted for its clay soils, intensification of sheep farming

and increasing flood runoff over the last decades. The model was used to examine the

effects of planting a small strip of trees within a grassed clay hillslope and demonstrated

that the careful placement of such interventions can reduce magnitudes of flood peaks

by 40% at the field scale. The is due to the action of the trees on the soil tending to

increase interception losses, available water storage within the soil and the rate at which

water can move from the ground surface into the subsurface. The most beneficial

location for the trees appears to be down-slope of areas where the water tends to collect

on the surface. Due to the similarities in soil type and problems with surface water

runoff, such mitigation techniques may also prove beneficial within the rural areas of

Bromsgrove District and Redditch Borough.


	4.5.2 Sustainability of Current Land Uses


	Due to the characteristic soil type, topography and flooding problems associated with

the rapid influx of runoff into the watercourses and sewer systems within Bromsgrove

District and Redditch Borough, land use is an important consideration in terms of flood

risk mitigation, both now and with regard to an increased risk of future flooding caused

by climate change. With an increase in density and extent of development proposed

within the study area, a reduction in runoff rate and volume may be a necessary

precaution.


	The Environment Agency report, ‘Identification of Catchments Sensitive to Land Use

Change’, available for download from the Defra website, identifies the potentially

sensitive areas of England and Wales where changes in the current land use and

associated land management practices may make the largest impact on flood risk

management downstream in terms of land cover, soil, slope, rainfall and the combined

effect of all these. The report displays the results on a broad scale, but indicates the

following sensitivity of Bromsgrove District and Redditch Borough:


	5


	‘The Impact of Upland Land Management on Flooding: insights from a multiscale experimental and modelling

programme’ Jackson et al, 2008, Journal of Flood Risk Management 1 pp71 - 80
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	Table 11 – General Sensitivity of Bromsgrove District and Redditch Borough to Key Runoff

Generation Parameters


	Parameter 
	Parameter 
	Parameter 
	Sensitivity



	Land Cover 
	Land Cover 
	Moderate to High



	Soil 
	Soil 
	Moderate to High



	Slope 
	Slope 
	Low to Moderate



	Rainfall 
	Rainfall 
	Low to Moderate



	Combined 
	Combined 
	Low to Moderate (High to the north of Bromsgrove District)




	Table 11 indicates that the key parameters affecting runoff generation in the study area

are land cover and soil type. This indicates a high proportion of sensitive land cover

types within the Borough and District, such as cereals or horticulture. For these land

uses to become sustainable and remain sustainable in the future, the adoption of

farming practices which seek to reduce the rate and volume of runoff produced in the

rural areas and an effort to increase the maintenance of land and ditches may be

necessary in order to reduce some of the local surface water flooding problems

identified within this report.


	The Environment Agency report, ‘The role of land use and land management in

delivering flood risk management’6, identifies three delivery mechanisms to achieve

changes in rural land use with potential benefits for flood risk:


	• Regulation


	• Regulation


	• Advice


	• Incentives



	These are all explained in greater detail within the Environment Agency report, which is

available to download from the Defra website. From the following link:


	www.defra.gov.uk/environ/fcd/adaptationandresilience/landmanagement.htm


	4.6 Flood Risk Management Infrastructure and Flood Warning


	The location of any flood risk management measures, including standard of


	infrastructure and the coverage of flood warning systems.


	4.6.1 Defences


	Section 3.4 of this report describes the existing flood risk management infrastructure

within the District and Borough, including the standard of protection. This information is

also presented graphically in Figure 11. The current Flood Warning and Flood Watch

procedures are documented in Section 3.5. Tables 12a – 12f and 13a – 13d identify

whether the potential development areas are protected by existing flood alleviation

measures or flood warning systems. For such areas the future safety of the site from

flooding will be dependent upon the future maintenance and operation of the flood

defence.


	P
	6

‘Delivery of Making Space for Water, HA6 Catchment Scale Land-Use Management, HA7 Land Management

Practices: The role of land use and land management in delivering flood risk management’ EA, January 2008
	6

‘Delivery of Making Space for Water, HA6 Catchment Scale Land-Use Management, HA7 Land Management

Practices: The role of land use and land management in delivering flood risk management’ EA, January 2008
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	4.6.2 Flood Warning


	The extents of the flood warning areas are shown in Figure 11.

BROMSGROVE DISTRICT


	Table 12a: Influence of Existing Flood Risk Management, Flood Warning and Flood Watch Systems –

Areas of Development Restraint


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Protected by Flood


	Location Protected by Flood



	Defence?


	Defence?



	Covered by Flood

Warning?


	Covered by Flood

Warning?



	Covered by Flood

Watch?


	Covered by Flood

Watch?




	A1


	A1


	A1



	West Hagley

(Kidderminster/Western

and Stourbridge Roads)


	West Hagley

(Kidderminster/Western

and Stourbridge Roads)



	TD
	No No No


	No No No



	TD

	A2


	A2


	A2



	Willow Brook Road,

Alvechurch


	Willow Brook Road,

Alvechurch



	TD
	No No No


	No No No



	TD

	A3


	A3


	A3



	Birmingham Road,

Alvechurch


	Birmingham Road,

Alvechurch



	TD
	No No No


	No No No



	TD

	A4


	A4


	A4



	Ravensbank Business


	Ravensbank Business


	Park



	TD
	No No No


	No No No



	TD

	A5


	A5


	A5



	Bleakhouse Farm,

Grimes Farm


	Bleakhouse Farm,

Grimes Farm



	TD
	No No No


	No No No



	TD

	A6


	A6


	A6



	Selsdon Close, Grimes

Hill


	Selsdon Close, Grimes

Hill



	TD
	No No No


	No No No



	TD

	A7


	A7


	A7



	Birmingham Road,

Alvechurch


	Birmingham Road,

Alvechurch



	TD
	No No No


	No No No



	TD

	A8


	A8


	A8



	Rutherford Road,

Bromsgrove


	Rutherford Road,

Bromsgrove



	TD
	No No 
	No No 

	Where FZ2 & FZ3


	Where FZ2 & FZ3




	A9


	A9


	A9



	Whitford Road,

Bromsgrove


	Whitford Road,

Bromsgrove



	TD
	No No 
	No No 

	Where FZ2


	Where FZ2




	A10 Egghill Lane, Rubery No No No


	TD
	TD
	TD
	A10 Egghill Lane, Rubery No No No


	A10 Egghill Lane, Rubery No No No



	TD

	A11


	A11


	A11



	Perryfields Road,

Bromsgrove


	Perryfields Road,

Bromsgrove



	TD
	No No 
	No No 

	Where FZ2 & FZ3


	Where FZ2 & FZ3




	A12 Church Road, Catshill No No 
	TD
	A12 Church Road, Catshill No No 
	A12 Church Road, Catshill No No 

	TD
	TD
	Where FZ2 & FZ3


	Where FZ2 & FZ3




	A13


	A13


	A13



	Birmingham Road,

Bromsgrove


	Birmingham Road,

Bromsgrove



	TD
	No No No


	No No No



	TD


	Notes:

1 - For Cross Reference with Figures 2, 8 and 9
	Notes:

1 - For Cross Reference with Figures 2, 8 and 9
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	Part
	Figure
	Table 12b: Influence of Existing Flood Risk Management, Flood Warning and Flood Watch Systems –

Employment


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Protected by Flood


	Defence?


	Covered by Flood

Warning?


	Covered by Flood

Watch?



	E1


	E1


	Factory Lane,

Bromsgrove


	TD
	No No 
	Where FZ2 & FZ3



	E2


	E2


	Wythall Green Cricket


	Wythall Green Cricket


	Ground



	TD
	No No No


	TD

	E3


	E3


	Depot Site, The Avenue,

Rubery


	TD
	No No No


	TD

	E4


	E4


	Ravensbank Business

Park,


	TD
	No No No


	TD

	E5 Ford Road, Bromsgrove No No 
	TD
	E5 Ford Road, Bromsgrove No No 
	TD
	TD
	Where FZ2 & FZ3



	E6


	E6


	Saxon Business Park,

Stoke Prior


	TD
	No No 
	Where FZ2 & FZ3



	E7


	E7


	Parsonage Drive, Cofton

Hackett


	TD
	No No No


	TD

	E8


	E8


	Bromsgrove Eastern By�Pass/Stoke Road,

Bromsgrove


	TD
	Figure
	Yes


	1. Private defence -

Aston Road


	2. EA flood defence

wall - Sugarbrook

Road


	3. EA Weir –

Sugarbrook Rd



	No 
	Where FZ2 & FZ3




	Notes:

1 - For Cross Reference with Figures 2, 8 and 9


	Notes:

1 - For Cross Reference with Figures 2, 8 and 9



	Table 12c: Influence of Existing Flood Risk Management, Flood Warning and Flood Watch Systems –

Policy Reference


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Protected by Flood


	Defence?


	Covered by Flood

Warning?


	Covered by Flood

Watch?



	PR1


	PR1


	Newton Road,

Bromsgrove


	TD
	No No 
	Where FZ2 & FZ3



	PR2


	PR2


	Saxon Business Park,

Stoke Prior


	TD
	No No 
	Where FZ2 & FZ3



	PR3


	PR3


	Buntsford Drive,

Bromsgrove


	TD
	No No No


	TD

	PR4


	PR4


	Bunstford Park


	Bunstford Park


	Road/Buntsford Hill



	TD
	No No No


	TD

	PR5


	PR5


	Aston Road,

Bromsgrove


	TD
	No No 
	Where FZ2



	PR6


	PR6


	Houndsfield Lane

Caravan Site,

Trueman’s Heath


	TD
	No No No
	TD
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	Part
	Figure
	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Protected by Flood


	Defence?


	Covered by Flood

Warning?


	Covered by Flood

Watch?



	PR7


	PR7


	Sweet Pool, West

Hagley


	TD
	No No No


	TD

	PR8


	PR8


	Wilmore Lane, Silver

Street


	TD
	No No No


	TD

	PR9 Church Hill, Beoley No No No


	TD
	TD
	TD
	PR9 Church Hill, Beoley No No No


	TD

	PR10 Shirley Quarry No No No


	TD
	TD
	TD
	PR10 Shirley Quarry No No No


	TD

	PR11


	PR11


	Crown Meadow,

Alvechurch


	TD
	No No No


	TD

	PR12


	PR12


	(playground) Penmanor

Road, Finstall


	TD
	No No No


	TD

	PR13 Heydon Road, Finstall No No No


	TD
	TD
	TD
	PR13 Heydon Road, Finstall No No No


	TD

	PR14


	PR14


	Recreation Ground, New

Inns Lane, Rubery


	TD
	No No No


	TD

	PR15


	PR15


	Transport Museum,

Wythall Green


	TD
	No No No


	TD

	PR16 Dark Lane, Romsley No No No


	TD
	TD
	TD
	PR16 Dark Lane, Romsley No No No


	TD

	PR17


	PR17


	Wythall Park, Silver

Street


	TD
	No No No


	TD

	PR18


	PR18


	Staple Flat Road, Lower

Marlbrook


	TD
	No No No


	TD

	PR19


	PR19


	Museum of Buildings,

Redditch Road,

Bromsgrove


	TD
	No No No


	TD

	PR20


	PR20


	Whitford Road,

Bromsgrove


	TD
	No No No


	TD

	PR21


	PR21


	Indoor Bowls Centre,

Stoke Road,

Bromsgrove


	TD
	No No 
	Where FZ2 & FZ3



	PR22


	PR22


	Grayshott Close,

Bromsgrove


	TD
	No No No


	TD

	PR23


	PR23


	Granary Road,

Bromsgrove


	TD
	No No No


	TD

	PR24 Byron Way, Catshill No No No


	TD
	TD
	TD
	PR24 Byron Way, Catshill No No No


	TD

	PR25


	PR25


	Sycamore Drive,

Hollywood


	TD
	No No No


	TD

	PR26


	PR26


	Falstaff Avenue,

Hollywood


	TD
	No No No


	TD

	PR27 Beaudesert Road No No No
	TD
	TD
	TD
	PR27 Beaudesert Road No No No
	TD


	Level 1 SFRA -72- 9T1791/R00003/303671/Birm

Final Report January 2009


	Level 1 SFRA -72- 9T1791/R00003/303671/Birm

Final Report January 2009




	Part
	Figure
	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Protected by Flood


	Defence?


	Covered by Flood

Warning?


	Covered by Flood

Watch?



	PR28


	PR28


	Marlbrook Lane, Lower

Marlbrook


	TD
	No No No


	TD

	PR29


	PR29


	Mayfield Close, Upper

Catshill


	TD
	No No 
	Where FZ2 & FZ3



	PR30


	PR30


	Upland Grove, Lowes

Hill


	TD
	No No No


	TD

	PR31


	PR31


	Staple Flat Road, Lower

Marlbrook


	TD
	No No No


	TD

	PR32


	PR32


	Worcester Road,

Bromsgrove


	TD
	No No 
	Where FZ2 & FZ3



	PR33 New Road, Bromsgrove No No No


	TD
	TD
	TD
	PR33 New Road, Bromsgrove No No No


	TD

	PR34


	PR34


	Tel Ex and Station,

Barnt Green


	TD
	No No No


	TD

	PR35


	PR35


	Willow Road,

Bromsgrove


	TD
	No No No


	TD

	PR36 Bromsgrove Station No No No


	TD
	TD
	TD
	PR36 Bromsgrove Station No No No


	TD

	PR37 Lickey Road, Rednal No No No


	TD
	TD
	TD
	PR37 Lickey Road, Rednal No No No


	TD

	PR38 School Lane, Alvechuch No No No


	TD
	TD
	TD
	PR38 School Lane, Alvechuch No No No


	TD

	PR39


	PR39


	(market) St John Street,

Bromsgrove


	TD
	No No No


	TD

	PR40 Barnt Green No No No


	TD
	TD
	TD
	PR40 Barnt Green No No No


	TD

	PR41


	PR41


	Whettybridge Road,

Rubery


	TD
	No No No


	TD

	PR42


	PR42


	Cheltenham Avenue,

Upper Catshill


	TD
	No No No


	TD

	PR43 Stoney Hill, Bromsgrove No No No


	TD
	TD
	TD
	PR43 Stoney Hill, Bromsgrove No No No


	TD


	Notes:

1 - For Cross Reference with Figures 2, 8 and 9
	Notes:

1 - For Cross Reference with Figures 2, 8 and 9
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	Part
	Figure
	Table 12d: Influence of Existing Flood Risk Management, Flood Warning and Flood Watch Systems –

Shopping


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Protected by Flood


	Defence?


	Covered by Flood

Warning?


	Covered by Flood

Watch?



	Sh1


	Sh1


	Station Road, Grimes

Hill


	TD
	No No No


	TD

	Sh2


	Sh2


	Red Lion Street,

Alvechurch


	TD
	No No No


	TD

	Sh3


	Sh3


	Alcester Road,

Hollywood


	TD
	No No No


	TD

	Sh4


	Sh4


	Worcester Road, West

Hagley


	TD
	No No No


	TD

	Sh5


	Sh5


	Golden Cross Lane,

Catshill


	TD
	No No No


	TD

	Sh6


	Sh6


	(superstore)

Bromsgrove Eastern By�Pass, Bromsgrove


	TD
	No No 
	Where FZ2 & FZ3



	Sh7


	Sh7


	Stoke Road, Aston

Fields, Bromsgrove


	TD
	No No No


	TD

	Sh8 May Lane, Hollywood No No No


	TD
	TD
	TD
	Sh8 May Lane, Hollywood No No No


	TD

	Sh9


	Sh9


	Hewell Road, Barnt

Green


	TD
	No No No


	TD

	Sh10 New Road, Rubery No No No


	TD
	TD
	TD
	Sh10 New Road, Rubery No No No


	TD


	Notes:

1 - For Cross Reference with Figures 2, 8 and 9


	Notes:

1 - For Cross Reference with Figures 2, 8 and 9



	Table 12e: Influence of Existing Flood Risk Management, Flood Warning and Flood Watch Systems –

‘Unzoned’


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Protected by Flood


	Defence?


	Covered by Flood

Warning?


	Covered by Flood

Watch?



	UZ1


	UZ1


	Cherry Hill Road, Barnt

Green


	TD
	No No No


	TD


	Notes:

1 - For Cross Reference with Figures 2, 8 and 9
	Notes:

1 - For Cross Reference with Figures 2, 8 and 9
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	Part
	Figure
	Table 12f: Influence of Existing Flood Risk Management, Flood Warning and Flood Watch Systems –

Village Envelopes


	Unique ID1 
	Unique ID1 
	Unique ID1 
	TD
	Location Protected by Flood


	Location Protected by Flood


	Defence?



	Covered by Flood

Warning?


	Covered by Flood

Watch?



	Adams Hill


	Adams Hill


	East of West

Hagley


	TD
	No No No


	TD

	Belbroughton


	Belbroughton


	Southeast of

West Hagley


	TD
	No No No


	TD

	Bournheath West of Catshill No No No


	TD
	TD
	TD
	Bournheath West of Catshill No No No


	TD

	Burcot


	Burcot


	Southeast of

Lickey


	TD
	No No No


	TD

	Clent


	Clent


	East of West

Hagley


	TD
	No No No


	TD

	Fairfield


	Fairfield


	Northwest of

Catshill


	TD
	No No No


	TD

	Finstall


	Finstall


	East of

Bromsgrove


	TD
	No No No


	TD

	Holt End


	Holt End


	Northeast of

Redditch


	TD
	No No No


	TD

	Holy Cross


	Holy Cross


	Southeast of

West Hagley


	TD
	No No No


	TD

	Hopwood


	Hopwood


	North of

Alvechurch


	TD
	No No No


	TD

	Lower Clent


	Lower Clent


	East of West

Hagley


	TD
	No No No


	TD

	Romsley


	Romsley


	East of West

Hagley


	TD
	No No No


	TD

	Rowney Green


	Rowney Green


	Southeast of

Alvechurch


	TD
	No No No


	TD


	Notes:

1 - For Cross Reference with Figures 2, 8 and 9
	Notes:

1 - For Cross Reference with Figures 2, 8 and 9
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	Part
	Figure
	REDDITCH BOROUGH


	Table 13a: Influence of Existing Flood Risk Management, Flood Warning and Flood Watch Systems –

Areas of Development Restraint


	Unique ID1 
	Unique ID1 
	Unique ID1 
	Unique ID1 

	TD
	Location Protected by Flood


	Location Protected by Flood


	Defence?



	Covered by Flood

Warning?


	Covered by Flood

Warning?



	Covered by Flood

Watch?


	Covered by Flood

Watch?




	A14 A435, Redditch No No 
	TD
	TD
	A14 A435, Redditch No No 
	A14 A435, Redditch No No 

	TD
	Partially


	Partially




	A15


	A15


	A15



	Webheath,

Redditch


	Webheath,

Redditch



	TD
	No No No


	No No No



	TD

	A16


	A16


	A16



	Brockhill,

Redditch


	Brockhill,

Redditch



	TD
	No No No


	No No No



	TD


	Notes:

1 - For Cross Reference with Figures 2, 8 and 10
	Notes:

1 - For Cross Reference with Figures 2, 8 and 10
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	Part
	Figure
	Table 13b: Influence of Existing Flood Risk Management, Flood Warning and Flood Watch Systems –

Employment


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Protected by Flood


	Defence?


	Covered by Flood

Warning?


	Covered by Flood

Watch?



	E9


	E9


	Barn Close Farm, Love

Lyne, Hunt End


	TD
	No No No


	TD

	E10


	E10


	North of Red Ditch,

Enfield


	TD
	No No 
	Partially



	E11 Green Lane, Wirehill No No No


	TD
	TD
	TD
	E11 Green Lane, Wirehill No No No


	TD

	E12


	E12


	Enfield Industrial Estate,

Redditch


	TD
	No No No


	TD

	E13 Palmers Road, Redditch No No No


	TD
	TD
	TD
	E13 Palmers Road, Redditch No No No


	TD

	E14


	E14


	Washford Industrial

Estate, Redditch


	TD
	No No No


	TD

	E15


	E15


	Merse Road, Moons

Moat, Redditch


	TD
	No No No


	TD

	E16 Bartleet Road, Redditch No No No


	TD
	TD
	TD
	E16 Bartleet Road, Redditch No No No


	TD

	E17 Studley Road, Redditch No No No


	TD
	TD
	TD
	E17 Studley Road, Redditch No No No


	TD

	E18 Studley Road, Redditch No No No


	TD
	TD
	TD
	E18 Studley Road, Redditch No No No


	TD

	E19


	E19


	Fringe Meadow Road,

Moons Moat, Redditch


	TD
	No No No


	TD

	E20


	E20


	Old Forge Drive,

Redditch


	TD
	No No 
	Yes



	E21


	E21


	Park Farm Industrial

Estate, Redditch


	TD
	No No No


	TD

	E22


	E22


	Shawbank Road,

Redditch


	TD
	No No 
	Yes



	E23


	E23


	Upper Crossgate Road,

Redditch


	TD
	No No No


	TD

	E24


	E24


	Trescott Road,

Smallwood, Redditch


	TD
	No No No


	TD

	E25


	E25


	Old Forge Drive,

Redditch


	TD
	No No No


	TD

	E26


	E26


	Evesham Road,

Astwood Bank


	TD
	No No No


	TD

	E27


	E27


	Beoley Road West, St

George’s, Redditch


	TD
	No No No


	TD


	Notes:

1 - For Cross Reference with Figures 2, 8 and 10


	Notes:

1 - For Cross Reference with Figures 2, 8 and 10



	Table 13c: Influence of Existing Flood Risk Management, Flood Warning and Flood Watch Systems –

Housing
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	Part
	Figure
	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Protected by Flood


	Defence?


	Covered by Flood

Warning?


	Covered by Flood

Watch?



	H1 Prospect Hill, Redditch No No No


	TD
	TD
	TD
	H1 Prospect Hill, Redditch No No No


	TD

	H2


	H2


	Pheasant Lane,

Oakenshaw, Redditch


	TD
	No No No


	TD

	H3


	H3


	(old school) Dilwyn

Close, Redditch


	TD
	No No No


	TD

	H4 Harris Close, Redditch No No No


	TD
	TD
	TD
	H4 Harris Close, Redditch No No No


	TD

	H5


	H5


	Greenlands Drive,

Redditch


	TD
	No No No


	TD

	H6


	H6


	Middlehouse Lane/


	Middlehouse Lane/


	Alvechurch Highway



	TD
	No No No


	TD

	H7


	H7


	Enfield Industrial Estate,

Redditch


	TD
	No No No


	TD

	H8


	H8


	Easemore Road,

Redditch


	TD
	No No No


	TD

	H9


	H9


	Woodrow North,

Redditch


	TD
	No No No


	TD

	H10 South Street, Redditch No No No


	TD
	TD
	TD
	H10 South Street, Redditch No No No


	TD

	H11 Grange Road, Redditch No No No


	TD
	TD
	TD
	H11 Grange Road, Redditch No No No


	TD

	H12 Alton Close, Redditch No No No


	TD
	TD
	TD
	H12 Alton Close, Redditch No No No


	TD

	H13


	H13


	Rock Hill Farm,

Feckenham


	TD
	No No No


	TD


	Notes:

1 - For Cross Reference with Figures 2, 8 and 10
	Notes:

1 - For Cross Reference with Figures 2, 8 and 10
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	Part
	Figure
	Table 13d: Influence of Existing Flood Risk Management, Flood Warning and Flood Watch Systems –

Strategic Sites


	Unique


	Unique


	Unique


	Unique


	ID
	1



	Location Protected by Flood


	Location Protected by Flood



	Defence?


	Defence?



	Covered by Flood

Warning?


	Covered by Flood

Warning?



	Covered by Flood

Watch?


	Covered by Flood

Watch?




	St1 Church Hill, Redditch No No No


	TD
	TD
	TD
	St1 Church Hill, Redditch No No No


	St1 Church Hill, Redditch No No No



	TD

	St2 Winyates, Redditch No No No


	TD
	TD
	TD
	St2 Winyates, Redditch No No No


	St2 Winyates, Redditch No No No



	TD

	St3 Matchborough, Redditch No No No


	TD
	TD
	TD
	St3 Matchborough, Redditch No No No


	St3 Matchborough, Redditch No No No



	TD

	St4 Woodrow, Redditch No No No


	TD
	TD
	TD
	St4 Woodrow, Redditch No No No


	St4 Woodrow, Redditch No No No



	TD

	St5


	St5


	St5



	Woodrow North,

Redditch


	Woodrow North,

Redditch



	TD
	No No No


	No No No



	TD

	St6 Green Lane, Wirehill No No No


	TD
	TD
	TD
	St6 Green Lane, Wirehill No No No


	St6 Green Lane, Wirehill No No No



	TD

	St7 B4184, Redditch No No No


	TD
	TD
	TD
	St7 B4184, Redditch No No No


	St7 B4184, Redditch No No No



	TD

	St8 Edward Street No No No


	TD
	TD
	TD
	St8 Edward Street No No No


	St8 Edward Street No No No



	TD

	St9 Prospect Hill, Redditch No No No


	TD
	TD
	TD
	St9 Prospect Hill, Redditch No No No


	St9 Prospect Hill, Redditch No No No



	TD

	St10


	St10


	St10



	Town Centre, Northwest

Quadrant


	Town Centre, Northwest

Quadrant



	TD
	No No No


	No No No



	TD


	Notes:

1 - For Cross Reference with Figures 2, 8 and 10


	Notes:

1 - For Cross Reference with Figures 2, 8 and 10



	4.6.3 Rainfall Warnings


	Due to the close link between heavy rainfall within the Borough and District and flash

flooding along the ordinary watercourses, the Councils requested information regarding

the viability of rainfall warnings to offer protection to properties located downstream on

the vulnerable watercourses. Following discussion with the Environment Agency, it is

thought that such warnings would not be a viable method of warning within the study

area due to the rapid response time of the catchments. As Bromsgrove and Redditch

towns are located so high in the catchments and, for Redditch in particular, such a large

area is paved, the lag time between the occurrence of a rain storm and the subsequent

overtopping of the watercourses within the developed areas is too short to allow an

effective warning and subsequent implementation of mitigation measures to occur.

There are therefore no current plans within the Environment Agency to implement such

warnings within the Borough and District at present.


	Redditch Borough has, following recent events, carried out a futher review of its “out of

hours” land drainage maintenance regimes and re-defined a number of critical locations

as super-critical. Consequently, if a marked response is warranted at more than 50% of

these super-critical locations, then increased resources are to be immediately deployed.
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	Part
	Figure
	4.6.4 Washlands


	In addition to the Functional Floodplains, outlined in Section 4.3.2, above, additional

flood storage areas can be provided which naturally flood in time of high river flow in

order to help mitigate the effects of flooding. Such areas may be manmade or naturally

occurring referred to as ‘washlands’, located either online (as part of the river channel)

or offline (located beside the channel, often connected by sluice gates).


	Although there are numerous small balancing ponds, shown in Figure 11 located within

Bromsgrove District and Redditch Borough, including the new flood attenuation ponds

by Batchley Brook and on the Parish Fields in Alvechurch, there no large washlands

present.


	However, the Whirley Hole area, discussed in Section 2.1.5, located to the west of

Feckenham village in Redditch District, is thought to be the site of a medieval flooding

area, which may have mitigated the risk of flooding to the village, acting in a similar

manner to a washland. The construction of weirs is limiting the effect of this storage

area at present, but the Redditch Drainage Engineer considers the removal or lowering

of the weirs may increase the capacity of the low lying land and thus possibly reduce the

flood risk to the Feckenham and other developments further downstream. Proper

examination of this site was beyond the scope of this SFRA and the potential for the

area to be used as a washland requires further examination.


	Although fluvial flooding of the Main Rivers is not a major source of flooding within the

Borough and District, the location of flood storage areas or washlands, upstream of the

developed areas on the ordinary watercourses may help attenuate the rapid runoff flow

and mitigate the effects of flash flooding downstream.


	4.6.5 Reducing Flood Risk


	Flooding can pose a risk to both property and lives. All the measures outlined within this

section assist in reducing flood risk. However, due to its location in the upstream

extents of catchments, mitigation measures may prove more effective than warnings. It

is therefore essential that additional development within the Borough and District does

not add to the flood risk of that site or other locations, either existing or proposed, further

downstream. This is discussed in further detail in Section 4.7.


	Following the summer floods 2007, a Joint Scrutiny Task Group was set up, including

Worcestershire County Council, Bromsgrove District Council, Redditch Borough Council,

Malvern Hills District Council, Worcester City Council, Whychavon District Council and

Wyre Forest District Council. The terms of reference and membership for this scrutiny

were agreed at a meeting on Monday 4 February 2008. The scrutiny is ongoing and so

far has included discussions with the National Flood Forum, Local Media, Local

Resident, Highways Agency, Parish Councillors, West Mercia Police, H&W Fire and

Rescue Authority, Local Resilience Forum, Severn Trent Water, Environment Agency,

Land Drainage Partnership, National Farmers Union, Country Land and Business

Association, local farmers, Chamber of Commerce, Worcestershire Partnership,

Emergency Planning Manager (Worcester County Council) and County Council

Highways Officers. The conclusions of this inquiry so far are as follows:
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	• A single point of contact should be made available for road closures and/or road

closed signs should be stored in the local area;


	• A single point of contact should be made available for road closures and/or road

closed signs should be stored in the local area;


	• Sandbags should be stored locally;


	• Maintenance of drains and ditches, possibly with a ditch and watercourse

register to show who or which organisation was responsible;


	• However, the wider catchment area needs consideration as water channel

clearance may make flooding worse for a community downstream;


	• District Councils should make use of their powers to serve enforcement orders

on landowners who did not comply with requests to maintain their ditches and/or

watercourses and, under the community Act 2000, should carry out necessary

work to repair watercourses if the land owner could not afford to do so;


	• Parish Lengthsman should be used to advise the County Council drain

clearance team of main flooding areas;


	• Increased flexibility between partner organisations – the Civil Contingencies Act


	• Increased flexibility between partner organisations – the Civil Contingencies Act


	2004 came into force in November 2005 and requires organisations to work

together in a more formalised framework – including out of hours emergency

phonelines;


	2004 came into force in November 2005 and requires organisations to work

together in a more formalised framework – including out of hours emergency

phonelines;




	• Giving parishes the necessary tools and support to help in an emergency;


	• The production of a green map for every parish to show which houses had

flooded and the extent and direction of the flow of flood waters, with an initial

focus on critical areas;


	• A draft multi-agency communications plan has been agreed after consultation on


	• A draft multi-agency communications plan has been agreed after consultation on


	18 March 2008 and would be tested to resolve the communications problems

experience between Silver control members during the June 2007 flood event;


	18 March 2008 and would be tested to resolve the communications problems

experience between Silver control members during the June 2007 flood event;




	• Weaknesses have been identified within the emergency rescue service,

resulting from lack of funding, lack of coordination in a national system and

some communications difficulties;


	• A need to review of the process of providing alternative water supplies in the

event of water treatment work failure, as occurred at Mythe;


	• A need to review of when to form the crisis management team;


	• A need to review the adequacy of flood defences;


	• The need to review and mitigate the effect of flooding on sewage treatment

works;


	• Dredging is not a cost effective way of reducing flood risk;


	• Better maintenance of highway drainage;


	• Enlargement of some culverts;


	• More use should be made of local farmers, with maintenance of an inventory of

equipment help by local farmers which could be useful in alleviating flooding and

drainage;


	• Maintenance of a list of approved contractors with a variety of different skills to

be called upon as required during and after an emergency;


	• Increased staff capacity during the recovery period;


	• Sharing of local authority resources during an emergency;


	• A dedicated local authority floodline;


	• Supporting of Emergency Planning at a much more local level;


	• Increased use of local knowledge and skilled armed forces;


	• The provision of a county and district emergency plan template or ‘blueprint’ to

allow parishes which may be affected by flooding to aid with its completion.



	The completion of this Scrutiny report will aid the Councils with the development of

Emergency Flood Plans and Warnings.
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	At the end of June 2007, a Feckenham Parish Flood Prevention Group was set up to

support the Parish Council in addressing flood risk issues, with the aim to increase

awareness of the Borough and County Council and the Environment Agency of the

problems experienced within the village and to attempt to work out the best ways to

tackle them. Incidences of flooding within Feckenham are outlined in Appendix B and

the conclusions of the Group, so far, to reduce the threat of flooding are as follows:


	• Improvements to drainage from Droitwich Road and into Bow Brook;


	• Improvements to drainage from Droitwich Road and into Bow Brook;


	• Removal of pinch points identified in Plack Brook;


	• Formation of a parallel open ditch to the Astwood Lane/Plack Brook culvert; and


	• Regular maintenance of local water courses, particularly entrances to culverts.



	Although further guidance is required from the County Council, the Borough Council and

the Environment Agency, this is an example of how the involvement of local people can

assist in the reduction of flood risk by highlighting the problem areas, which may not

otherwise be known, and a way to focus the mitigation measures on the areas of

greatest risk.


	4.6.6 Areas of Concern with Regards to Flooding


	Discussion with the Council Drainage Engineers has identified a number of ‘Areas of

Concern’ within the Borough and District in terms of flood risk. These include

problematic culverts (known to have capacity or structural problems), areas known to

have a potential to become marooned and areas potentially vulnerable to flooding.

Figure 13 displays all this information in general terms.


	BROMSGROVE DISTRICT


	Problematic culverts are located across the entire District. It must also be noted that the

culverts highlighted within Figure 13 are not from a comprehensive list. With the

exception of a small area within West Hagley on Gallows Brook, all the areas vulnerable

to flooding or know to become marooned are located in and around Bromsgrove town,

most notably along the Battlefield Brook, the Hen Brook and the River Salwarpe. Many

of these affect potential development sites and must therefore be considered when

prioritising development and during site specific FRAs.


	REDDITCH BOROUGH


	The culverts within the Borough of Redditch have been colour coded by the Council

Drainage Engineer to indicate how often they require maintenance inspections:


	Red – twice per week

Green – twice per fortnight

Brown – every 6 weeks

Blue – every 18 weeks

Black – every 36 weeks


	The most critical of these culverts (red or green) may create flooding problems for the

potential development sites. These are problems which may require assessment before

the developments can proceed.
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	The Swans Brook and the Bow Brook are the watercourses of most concern in terms of

potentially vulnerable areas and areas susceptible to becoming marooned. This is most

concerning around the village of Feckenham and development site H13.


	4.7 Flood Risk from Developments


	Locations where additional development may significantly increase flood risk elsewhere


	through the impact on existing sources of flooding, or by the generation of increased


	surface water run-off.


	4.7.1 General


	The impact of each of the proposed development sites has been assessed in respect to

the following:


	• potential increase in surface water runoff; and


	• potential increase in surface water runoff; and


	• loss of floodplain storage area



	4.7.2 Surface Water Drainage


	Many of the currently proposed development allocations are on Brownfield sites and will

therefore be unlikely to contribute additional runoff. However, any redevelopment on

Brownfield sites should look at opportunities to reduce the surface water run-off from the

development, which the Environment Agency recommends should be a minimum of a

20% reduction in surface water discharge. In instances where existing surface water

flooding problems occur, a greater reduction in run-off may be required.


	There are also a number of potential sites proposed on currently undeveloped areas

(Greenfield sites) as listed in the tables above. If these sites are chosen for

development then it will be necessary to pay closer attention to the disposal of surface

water in order to ensure that the development does not contribute additional runoff to

receiving watercourses and thereby increase the risk of flooding to other areas.


	However, it is anticipated that current awareness of sustainable drainage techniques

(SUDS), which will be required as a prerequisite of any future development, will actually

reduce the rate of runoff from the proposed sites. The provision of SUDS is the first

method of disposal to be considered for surface water. Further information is provided

in Section 4.8.4 and Appendix D.


	BROMSGROVE DISTRICT


	The Bromsgrove Council Drainage Engineer has identified the following Greenfield sites

as being potentially problematic in terms of increased runoff downstream: A1, A10, A6,

A5, A4, A2, A9, A11, A13 and A8. Due to drainage and sewer restrictions, all these

sites will have to accommodate and dispose of all surface runoff collected within their

area using SUDS
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	REDDITCH BOROUGH


	The Redditch Council Drainage Engineer has identified the ADR sites, A16 and A14

(both Greenfield sites) as being potentially problematic in terms of increased runoff

downstream. They are large in extent and on sloping land which is underlain by

impermeable soils. They will therefore have to accommodate and dispose of all surface

runoff collected within their area using SUDS.


	4.7.3 Loss of Floodplain Storage


	As shown in Tables 7 and 8, there are a number of potential developments which fall

within Flood Zones 2 and 3. Such proposals have the potential to:


	� reduce floodplain storage;


	� reduce floodplain storage;


	� impede water flows; and


	� increase flood risk elsewhere



	All proposals in Flood Zones 2 and 3 should be subjected to the Sequential Test, the

Exception Test (if required), and accompanied by a FRA. See Annex E, PPS25 for

minimum requirements.


	In Flood Zone 2 water-compatible, less vulnerable and more vulnerable uses of land and

essential infrastructure are appropriate. In Flood Zone 3 only water-compatible and less

vulnerable uses of land are appropriate, highly vulnerable uses should not be permitted

in this zone. More vulnerable and essential infrastructure uses should only be permitted

in Zone 3a if the Exception Test is passed. No development, other than Water

Compatible and Essential Infrastructure (following application of the Exception Test), is

permitted in Flood Zone 3b. Any development permitted in line with PPS25 should be

designed and constructed to remain operational and safe for users in times of flood.


	Employment use, including shops, financial, professional an other services, restaurants

and cafes, hot food takeaways, offices, general industry, storage and distribution, non

residential institutions and assembly and leisure, are identified within PPS25 as being

‘Less Vulnerable’. These are therefore permitted in Flood Zones 2 or 3a, following

application of the Sequential Test. Residential use is generally classified as ‘More

Vulnerable’, unless it consists of caravans, mobile homes or park homes intended for

permanent use or includes basement dwellings, in which case it is classified as ‘Highly

Vulnerable’. Following application of the Sequential Test, application of the Exception

Test is required for More Vulnerable use development in Flood Zone 3a and Highly

Vulnerable development in Flood Zone 2.


	The Environment Agency will object to any development which does not accord with

guidance contained within PPS25. In addition, the Local Planning Authority will object if

the sequential test cannot be passed, Land Drainage Authorities should oppose

development that will increase surface water runoff into localised watercourses and

Local Emergency Planners and Local Resilience Forums should oppose development

where there is no safe access or egress for evacuation or rescue. Developers also have

a responsibility to follow the guidance of PPS25.
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	4.8 Guidance


	Guidance on the preparation of FRAs for allocated development sites.


	Guidance on the likely applicability of different sustainable drainage systems (SUDS)


	techniques for managing surface water run-off at key development sites.


	4.8.1 General


	Guidance on the preparation of site specific FRAs is provided in Chapter 3 of

Development and Flood Risk a Practice Guide Companion to PPS25, “Living Draft”,

(Communities and Local Government, June 2008). Additional Guidance regarding canal

flooding, site specific FRAs and the use of SUDS is included in Appendix D.


	It is recommended that before any of the potential development sites are taken forward

a site specific FRA should be undertaken, addressing the specific issues identified in

Section 4 of this Level 1 SFRA.


	Additional guidance for specific elements is given below.


	4.8.2 Application of the Sequential Test


	The policies in PPS25 require that all stages of the development planning process

should take account of both the nature and spatial distribution of flood risk and the

degree of vulnerability of different types of development. Reinforcing the philosophy of

managing flood risk through avoidance/prevention, PPS25 requires that planners and

developers do not simply match land use types to areas or zones with an ‘acceptable’

degree of flood risk. Rather, a sequential approach to location of new development is

required, by application of the Sequential Test as defined in paragraphs 16 and 17 and

paragraphs D1 to D8 of Annex D of PPS25.


	The application of the Sequential Test requires the identification of Flood Zones as

defined in Table D.1 of PPS25. Also, it will require LPAs to demonstrate that there are

no reasonable available sites in areas with a lower probability of flooding that would be

appropriate to the type of development or land use proposed, by considering all forms of

flooding based on a Level 1 SFRA (i.e. as reported in this report and accompanying

maps).


	It is the responsibility of the decision-maker (i.e. the Local Planning Authority) to

undertake the Sequential Test (Paragraph 4.3, PPS25 Practice Guide). However, where

there is no sequentially tested LDD policies the responsibility to provide the evidence for

the Local Planning Authority to carry out the Sequential Test lies with the developer

(Paragraph 4.2.2, PPS25 Practice Guide).


	4.8.3 Flood Risk Assessment


	Properly prepared assessments of flood risk will inform the decision-making process at

all stages of development planning. Annex E of PPS25 stipulates requirements for three

levels of flood risk assessment:


	• Regional Flood Risk Assessments (RFRA);


	• Regional Flood Risk Assessments (RFRA);


	• Strategic Flood risk Assessments (SFRAs); and
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	• Site-specific Flood Risk Assessments (FRAs).


	• Site-specific Flood Risk Assessments (FRAs).



	The responsibility for preparing RFRAs will remain with Regional Planning Bodies and

Local Planning Authorities are responsible for preparing SFRAs. The final version of the

West Midlands RFRA was published in October 2007 and can be downloaded from the

West Midlands Regional Assembly website (www.wmra.gov.uk). This document

concludes that both Bromsgrove District and Redditch Borough have a low inherent

flood risk, although flooding hot spots were identified in Redditch town by the Borough

Council and Bromsgrove District Council stated that flood risk was a significant factor in

strategic planning as part of the RFRA. The Environment Agency has advised that a

revised version of this document is due to be released at the end of the year, although

this does not yet appear to be available at the time of writing this SFRA.


	In order to provide relevant information and to steer the planning-process in the right

direction, the minimum requirements for FRAs are that they should:


	• be proportionate to the risk and appropriate to the scale, nature and location of

the development;


	• be proportionate to the risk and appropriate to the scale, nature and location of

the development;


	• consider the risk of flooding arising from the development in addition to the risk

of flooding to the development;


	• take the impacts of climate change into account as per Annex B of PPS25;


	• be undertaken by competent people, as early as possible in the particular

planning process, to avoid misplaced effort and raising landowner expectations

where land is unsuitable for development;


	• consider both the potential adverse and beneficial effects of flood risk

management infrastructure including raised defences, flow channels, flood

storage areas and other artificial features together with the consequences of

their failure;


	• consider the vulnerability of those that could occupy and use the development,

taking account of the Sequential and Exception Tests and the vulnerability

classification as per Annex D of PPS25, including arrangements for safe access;


	• consider and quantify the different types of flooding (whether from natural and

human sources and including joint and cumulative effects) and identify flood risk

reduction measures, so that assessments are fit for the purpose of the decisions

being made;


	• consider the effects of a range of flooding events including extreme events on

people, property, the natural and historic environment and river and coastal

processes;


	• include the assessment of the residual risk after risk reduction measures have

been taken into account and demonstrate that this is acceptable for the

particular development or land use;


	• consider how the development will modify run-off and promote the use of

Sustainable Drainage Systems (SUDS) to mitigate that impact; and


	• be supported by appropriate data and information, including historical

information on previous events.



	At the planning application stage, an appropriate site-specific FRA should be carried out

to demonstrate how flood risk from all sources of flooding to the development itself and

flood risk to others would be managed by fully taking into account climate change

impacts. Table D.1 of PPS25 defines the requirements for carrying out FRAs for

development sites depending on their location within each type of Flood Zone.
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	Therefore, planning applications for development proposals of 1 hectare or greater in

Flood Zone 1 and all proposals for new development located in Flood Zones 2 and 3

should be accompanied by an FRA, which satisfies the above minimum requirements.


	4.8.4 Surface Water Management


	Historically, surface water drainage systems have been designed to remove surface

water from a site as quickly as possible by means of underground piped systems. This

has the potential to increase flooding problems downstream and does not contribute to

the natural recharge of groundwater levels. Such systems contribute to the transport of

pollutants from urban areas to watercourses and groundwater. In addition, to cater for

climate change, a 20% reduction in flows leaving the site is required. Many areas within

Bromsgrove District and Redditch Borough, do not have surface water sewers or

operate combined sewer systems which are already operating at and beyond capacity,

as discussed in Section 3.1.3.


	With concerns surrounding the impacts of climate change and the requirements of the

PPS25 and Water Framework Directive, a more sustainable approach to drainage is

required to reduce flood risk, manage water quality and provide integrated amenity

benefits. The effective disposal of surface water from development is a material planning

consideration in determining proposals for the development and use of land. It will

always be much more effective to manage surface water flooding at and from new

development early in the land acquisition and design process rather than to resolve

problems after development. PPS25 advises that the surface water drainage systems of

all new developments should be designed to cater for a 30% increase in rainfall intensity

for residential developments and 20% for commercial (lower, due to the shorter lifetime

of the development).


	As urban developments can have a big effect on the quantity and speed of surface

water runoff, regional planning bodies and local authorities are encouraged to promote

the use of SUDS for the management of run-off. SUDS aim to mimic natural drainage

processes and remove pollutants from urban run-off at source. They comprise a wide

range of techniques, including green roofs, permeable paving, rainwater harvesting,

swales, detention basins, ponds and wetlands. Due to the rapid runoff and flash

flooding experienced within the study area the main aim of the SUDS techniques should

be to reduce the runoff rates from a development to the Greenfield runoff rates

experienced at the site before the development took place.


	SUDS are more sustainable than traditional methods because they can:


	• Manage the speed of the runoff


	• Manage the speed of the runoff


	• Protect or enhance the water quality


	• Reduce the environmental impact of developments


	• Provide a habitat for wildlife


	• Encourage natural groundwater recharge.



	In addition, they can be used to create more imaginative and attractive developments

and are designed so that less damage is done, than conventional systems, if their

capacity is exceeded.


	To realise the greatest improvement in water quality and flood risk management these

components can be used in combination. The surface water drainage arrangements for
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	any development site should be such that the volumes and peak flow rates of surface

water leaving a developed site are no greater than the rates prior to the proposed

development, unless specific off-site arrangements are made and result in the same net

effect.


	Successful implementation of SUDS will require the early consideration of a wide range

of issues surrounding their management, long-term adoption and maintenance. The

design team and stakeholders should take every opportunity for early discussion about

SUDS and should consider them at the feasibility stage of a development, to realise the

optimum contribution. SUDS are better suited to areas of new development than in-fill.

This is because for new development the drainage system for the whole area can be

considered and designed at the same time, ensuring a consistent system across the

development area and surroundings. Retro-fitting produces pockets of SUDS which

work in isolation and therefore are not as effective as they could be within a SUDS

strategy.


	All growth sites can increase flood risk on the receiving watercourses unless the

additional runoff from the future development is adequately managed.


	It is imperative that when designing SUDS for an area that both the Environment Agency

and the Council drainage board are consulted at all stages of the design. This will

ensure that the SUDS fit with the existing drainage network.


	SUDS need to be regularly maintained to ensure they operate efficiently and effectively.

The maintenance regime should be detailed and agreed during the design stage.

Different SUDS techniques require different levels of maintenance therefore it is

important to make it clear who is responsible for the maintenance at the start of the

design and put a programme in place for future maintenance work.


	Government Guidance has been produced in the new water strategy for England, Future

Water, which was published in February 2008. This strategy sets out the Government’s

long-term vision for water management in England. Following this publication, a

consultation is currently underway (and due to finish 30th April 2008) regarding policy

measures to improve the way that surface water runoff is managed. One of the

suggested management tools is the development of Surface Water Management Plans.

When completed, these should provide useful guidance for developers and local

authorities. More information regarding these strategies and plans can be found on the

Defra website (www.defra.gov.uk/Environment/water/strategy/index.htm).


	Further guidance and examples regarding the implementation of SUDS techniques is

given in Appendix D. However, as outlined in Section 2.3, the underlying geology of

Bromsgrove District and Redditch Borough may limit the volume of water that can

infiltrate into the substrata. As much of the area is underlain by impermeable silts and

clays, techniques which store water for reuse within the development sites, such as

rainwater harvesting may be more appropriate. In addition, the Environment Agency

has defined the locations of Source Protection Zones (SPZs) for groundwater sources,

such as wells, boreholes and springs used for public drinking water supply. These

zones show the risk of contamination from any activities that might cause pollution in the

area. The closer the activity, the greater the risk. Figure 14, below, shows the SPZs

located beneath Bromsgrove District and Redditch Borough.
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	Figure 14 – Source Protection Zones Affecting Potential Development within Bromsgrove District and

Redditch Borough


	Figure
	Figure
	Figure
	Outer Zone


	Figure
	Inner Zone 
	Total


	Catchment


	Zone 1 (Inner protection zone)


	Any pollution that can travel to the borehole within 50 days from any point within the

zone is classified as being inside zone 1. This applies at and below the water table. This

zone also has a minimum 50 metre protection radius around the borehole. These criteria

are designed to protect against the transmission of toxic chemicals and water-borne

disease.


	Zone 2 (Outer protection zone)


	The outer zone covers pollution that takes up to 400 days to travel to the borehole, or

25% of the total catchment area – whichever area is the biggest. This travel time is the
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	minimum amount of time that we think pollutants need to be diluted, reduced in strength

or delayed by the time they reach the borehole.


	Zone 3 (Total catchment)


	The total catchment is the total area needed to support removal of water from the

borehole, and to support any discharge from the borehole.


	(Environment Agency website)


	Depending upon the proposed catchment and estimated surface water runoff pollutant

load, the application of SUDS, especially those based upon infiltration, must be done so

with care within areas designated as Source Protection Zones (SPZ). SUDS schemes

serving these catchments must fully integrate the management train concept and be

lined in the upper stages (i.e. where the pollutant load is likely to be at its highest) in

order to minimise the potential for pollutant laden surface water to infiltrate the ground.

The management train concept starts with prevention for individual premises and

progresses through local source controls to larger downstream site and regional

controls.


	Additional information on the planning, design, construction and operation of SUDS can

be found in the CIRIA publication C697, The SUDS Manual, and the associated site

handbook C698, both of which can be downloaded from the CIRIA website:


	www.ciria.org.uk/downloads.htm


	4.8.5 Flood Warning and Emergency Planning


	New developments should consider the role of flood warning.


	The Environment Agency operates a National flood warning system for a large number

of existing properties currently at risk of flooding in order to enable householders to

protect life or take early action to manage the effect of flooding on property. New

developments should consider the role of flood warning in managing residual risks

although they should not rely solely on them. Section 4.6 discussed the present

availability of flood warning and emergency response arrangements within the Borough

and District.


	Developments which include areas likely to flood will need to provide appropriate flood

warning and formulate appropriate emergency plans to ensure their safe occupancy in

the future. As a minimum, where any such development takes place in flood risk areas it

is important that there is adequate passive flood warning in place, with signs highlighting

the susceptibility to flooding and clearly signed evacuation routes where necessary.


	4.8.6 Residual Risk Management


	Flood risk to people and property associated with new developments can be managed

but it can never be completely removed; a residual risk will always remain after flood

management or mitigation measures have been put in place. Residual risk can be

defined as the risk remaining after applying the sequential approach and taking

mitigating actions.


	Local Planning Authorities and developers should always consider residual flood risk

issues relating to a development. The potential sources of this residual risk will need to
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	be identified in the FRA, along with their potential impacts, and the most significant will

have to be mitigated through flood risk management measures. The costs of such

measures may be low compared to the damages they avoid and may enhance the value

of the development.


	As with all aspects of development and flood risk, it is best to consider residual flood risk

early in the planning process, as measures to manage it may impact on site layout and

the extent of developable land.


	New developments will be expected to show that they do not increase flood risk for up to

the 1 in 100 year flood event plus climate change and threat there is no reduction in the

storage volume of the floodplain. All development will need to demonstrate that it is

safe, over its lifetime. The Environment Agency advise the following:


	• Raising finished floor levels 600mm above the 1 in 100 year plus climate

change flood event;


	• Raising finished floor levels 600mm above the 1 in 100 year plus climate

change flood event;


	• More and Highly vulnerable development will need safe dry access up to the 1

in 100 year event plus climate change; and


	• Flood management plans will be required to show access to and from the site

during flood conditions.



	In addition to the above measures there is also the risk of flooding that can occur in

flood events in excess of the 1 in 100 year event and the 1 in 1,000 year extreme flood.

New development, particularly more and highly vulnerable uses will need to show that

the level of flood risk can be safely managed. Emergency planners and local Resilience

Forums should be contacted on whether they can evacuate safely during times of

flooding up to and including the extreme flood events.


	Although flooding cannot be wholly prevented, its impacts can be reduced through good

planning and management. Thus it is vital to make the most of opportunities to reduce

existing flood risk to communities. For instance, opportunities to re-create and safeguard

functional flood plain and washlands and to design more livable developments

combining sustainable defences, green/recreational space and increased flood storage

should be investigated as early as possible when planning new developments.


	Residual flood risk management needs to be coordinated with emergency procedures.
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	5 CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions


	5 CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions



	Flooding, is a key issue within Bromsgrove District and Redditch Borough and one that

should be considered in all stages of the planning process. Although limited Main River

flooding does occur, most notably from the Swans Brook and the Bow Brook in Redditch

Borough, surface water and sewer flooding is much more widespread and rapid,

resulting in the direct flooding of property and roads or the overtopping of the smaller

ordinary watercourses. This is assisted by the topography, geology, farming practices,

lack of maintenance and the urbanisation of the catchments.


	The information and knowledge gathered through this Level 1 SFRA should be used to

inform the emerging LDFs and Core Strategies and future flood risk management needs

of the Borough and District. It will also provide a sound basis should a future Level 2

SFRA be required. This Level 1 SFRA considers all sources of flooding within the

Borough and District based on a desktop study and extensive consultation carried out

with the Environment Agency, the Councils, Severn Trent Water, British Waterways and

the Highways Agency. It satisfies the requirements for SFRAs and more specifically the

amplified guidance given in paragraphs 3.43 to 3.49 of PPS25 Practice Guide

Companion for preparing Level 1 SFRAs.


	The findings of the Level 1 SFRA are given in the form of this report and the

accompanying SFRA Flood Zone maps (as per Table D.1 of PPS25) covering the entire

Borough and District. These maps provide the basis for the application of Sequential

Test. The figures will also be available in a GIS framework on a CD accompanying the

final version of this Level 1 SFRA. All the map layers will be available within the GIS

and will enable the viewer to zoom the key areas of interest. If the Exception Test is to

be applied when identifying the Preferred Options and allocating development sites then

the Council may have to carry out a Level 2 SFRA to fully consider the effectiveness and

standard of protection provided by the existing flood defences.


	5.2 Recommendations

The Sequential Test must be applied by the Councils for all development sites and other

sites in accordance with the findings of this report when preparing the emerging LDF

documents for the Redditch Borough and Bromsgrove District. The Guidance Note in

Appendix D along with the findings of this SFRA, will assist with this process. If the

Exception Test is needed, an update of the existing SFRA (including a review of

developer guidance) may be necessary in order to meet the requirements of a Level 2


	5.2 Recommendations

The Sequential Test must be applied by the Councils for all development sites and other

sites in accordance with the findings of this report when preparing the emerging LDF

documents for the Redditch Borough and Bromsgrove District. The Guidance Note in

Appendix D along with the findings of this SFRA, will assist with this process. If the

Exception Test is needed, an update of the existing SFRA (including a review of

developer guidance) may be necessary in order to meet the requirements of a Level 2



	SFRA as defined in PPS25. The Level 2 SFRA would incorporate additional flood risk

analysis and include additional guidance for Councils and developers. This would

include a more detailed assessment of the risk and consequence of overtopping of the

flood defences. The Functional Floodplain for some main, and minor, rivers and

watercourses would need mapping during this update. A recommended Scope for a

Level 2 SFRA is shown below.


	Management of surface runoff from the proposed sites should use a combination of site

specific and strategic SUDS measures encouraging ‘source control’ where possible.

These measures should be developed with a strategic approach to flood management in

mind.
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	5.2.1 Level 2 SFRA Scope


	Following the guidance provided in PPS25: A Practice Guide, pp52 and the conclusions

of this Level 1 SFRA, the following scope is recommended for a Level 2 SFRA for the

study area of Bromsgrove District and Redditch Borough:


	� Appraisal of the current condition of flood defence infrastructure and the likely

future management policy with regards to its maintenance and upgrade (this

analysis will be limited within the study area due to the limited number of flood

defences) – this will assess the likelihood of defence failure and therefore the

requirement for additional infrastructure maintenance during the planning period;


	� Appraisal of the current condition of flood defence infrastructure and the likely

future management policy with regards to its maintenance and upgrade (this

analysis will be limited within the study area due to the limited number of flood

defences) – this will assess the likelihood of defence failure and therefore the

requirement for additional infrastructure maintenance during the planning period;


	� An appraisal of the probability and consequences of overtopping or failure of the

existing flood risk management infrastructure, including an appropriate

allowance for climate change. This SFRA has indicated that only the flood

defences on the Sugar Brook in Bromsgrove will require additional analysis,

relating to Development Site E8 and potentially the Policy Reference

development sites located in proximity to the flood defences. None of the other

flood defences are located in proximity to the development sites, although this

will require further review as part of the Level 2 SFRA;


	� Identification of safe access and egress routes to any development located

within Flood Zones 2 and 3 during a 100 year flood event;


	� Definition and mapping of the functional floodplain in locations next to proposed

development sites – this will assist the Councils in undertaking the Sequential

and Exception Tests;


	� Maps showing the distribution of flood risk across all the Flood Zones from all

sources of flooding taking climate change into account. This will require the

modelling of watercourses identified as problematic within this Level 1 SFRA

and located in proximity to potential development sites to enable accurate

execution of the Sequential and Exception Tests. It is recommended that this

additional modelling determines the Functional Floodplain, 100 year, 100 year

plus climate change, 1000 year and 1000 year plus climate change flood extents



	on the following watercourses:


	Bromsgrove District


	- the Spadesbourne


	Brook


	- the Battlefield Brook


	- the Gallows Brook


	Redditch Borough


	- the Batchley Brook


	- the Batchley Brook


	- the Red Ditch



	� A review of the revised River Arrow model and re-running to account for the 100

year with climate change, 1000 year flood extent and 1000 year with climate

change, if not included;


	� A review of the revised River Arrow model and re-running to account for the 100

year with climate change, 1000 year flood extent and 1000 year with climate

change, if not included;


	� Investigation into the feasibility of compensatory flood storage in order to ensure

that flood risk does not increase as a result of development taking place in the

flood plain;


	� Guidance on appropriate policies for sites which satisfy parts a) and b) of the

Exception Test and requirements to consider at the planning application stage to

pass part c) of the Exception Test;


	� Guidance of the preparation of FRAs for sites of varying risk across the flood

zones, including information about the use of SUDS techniques;
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	Figure
	� Identification of the location of critical drainage area and identification of the

need for Surface Water Management Plans (as shown in this Level 1 SFRA,

surface water flooding is of particular importance within Bromsgrove District and

Redditch Borough and requires additional analysis);


	� Identification of the location of critical drainage area and identification of the

need for Surface Water Management Plans (as shown in this Level 1 SFRA,

surface water flooding is of particular importance within Bromsgrove District and

Redditch Borough and requires additional analysis);


	� Meaningful recommendations to inform policy, development control, and

technical issues; and


	� Analysis of features that have an informal flood defence function (e.g. the weirs

and mill ponds etc).



	5.2.2 LDF Policies and Development Control Policies


	The Strategic Flood Risk Assessment provides flood risk information to support

appropriate land use allocations within the Borough and District. The site allocations

within the Core Strategy Local Development Document should reflect the Council’s

strategic planning policies and approach to flood risk and site allocations should reflect

the application of the Sequential Test, as well as guidance on how flood risk issues

should be addressed at sites allocated within flood risk areas. The following flow chart

has been taken from PPS25: A Practice Guide, pp14 and illustrates how flood risk

issues should be factored into LDDs in the detailed allocation of land use types across

their area:
	Figure
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	The SFRA provides the baseline information for the Sustainability Appraisal (SA) of

LDDs for the scoping and evaluation stages, in addition to providing the evidence base

for the application of the Sequential Test and Exception Test in the land use allocation

process. Ideally the LPA should demonstrate, as part of the SA, that it has considered a

range of options in conjunction with the Flood Zone information from the SFRA and

applied Sequential Test and, if necessary, Exception Test. The LDDs should identify the

specific flood risk related issues which will need to be addressed for certain site

allocations when a planning application is submitted for their development.


	Suggested local polices for the LDF, which presume that PPS25 is followed, are listed

below:


	� Development sites should be allocated according to the Sequential, and if

necessary Exception tests, as detailed within this report, and evidence must be

provided for the reasoning;


	� Development sites should be allocated according to the Sequential, and if

necessary Exception tests, as detailed within this report, and evidence must be

provided for the reasoning;


	� Additional FRAs should be carried out for sites for which Flood Zones are

undefined or other sources of flood risk are considered an issue, as

recommended within this SFRA;


	� Where development is proposed in undefended areas of the floodplain, which lie

outside of the functional floodplain it must remain safe without increasing flood

risk, and ideally reducing the risk;


	� Where development is proposed behind raised flood defences additional

analysis will be required as part of a Level 2 SFRA or site specific FRA with

regards to the increase in residual risk through loss of flood site storage or the

disruption of conveyance routes;


	� Application of the flood risk management hierarchy should be used before

solutions such as ground raising or the construction of new defences are

considered;


	� Where appropriate the LDF should allocated green corridors along the lines of

watercourses;


	� Paving of gardens or other areas should be controlled and SUDS would be

required to drain these wherever practicable;


	� Appropriate SUDS techniques should be considered for all new developments to

ensure that flood risk is not increased elsewhere. For Greenfield sites, this will

require a calculation of Greenfield runoff rates;


	� Any new development on a site should give full consideration to improving

existing culverts by either opening them up, or if this is not practicable, then the

existing culvert should be improved in capacity;


	� New developments that have watercourses running through them should have a

comprehensive plan for managing and maintaining the watercourse; and


	� Where practicable flood risk should be reduced by increasing flood storage,

improving flood flow routes and/or removing existing obstructions to flow.
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	Part
	Figure
	Appendix B


	Historic Flooding Tables

	Part
	Figure
	Table B1 : 
	Historic Flooding Records from watercourses within Bromsgrove


	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	4 
	4 
	High Street 
	Cause i - ? brook, tributary

of Spadesbourne Brook 
	13/04/1792


	Guide to Bromsgrove Blog

http://www.mark.norton.dsl.pipex.com/town_guid

e.html


	Plaque on wall of MFG

Solicitors building marks

flood level



	5 
	5 
	Railway Line


	Unspecified


	Unspecified


	Cause i – Sugar Brook or

River Salwarpe


	Or


	Cause iv



	12/02/2001


	Worcester news archive

http://archive.worcesternews.co.uk/2001/2/14/337

808.html


	Railway line impassable

because of flood water

covering the rails. 16hr

delay for passengers on

Newcastle to Plymouth line.



	7 
	7 
	A448 (Stratford Road) near

West Road junction


	Unspecified


	Unspecified


	Cause i - ? brook, tributary

of Spadesbourne Brook



	22/07/2007


	BBC Traffic Website

http://www.bbc.co.uk/mobile/traffic/mid/here/story

2007_07_22.shtml?ame=


	Closed both ways because

of flooding



	8 
	8 
	Austin Road at Housman Close

junction


	Unspecified

Cause iv? 
	22/07/2007


	BBC Traffic Website

http://www.bbc.co.uk/mobile/traffic/mid/here/story

2007_07_22.shtml?ame=


	Closed both ways because

of flooding



	9 
	9 
	Sherwood Road near Stoke

Road junction


	Unspecified


	Unspecified


	Cause i – Sugar Brook

Cause iv?



	22/07/2007


	BBC Traffic Website

http://www.bbc.co.uk/mobile/traffic/mid/here/story

2007_07_22.shtml?ame=


	Closed both ways because

of flooding



	12 
	12 
	Next to B&W canal,

Bromsgrove 
	Cause i – canal overtopping 
	July 2007


	Waterscape.com

http://www.waterscape.com/features-and�articles/features/boaters-update/boaters-update�august-2007


	High water levels caused

localised flooding



	Div
	Figure
	96 
	A38 by Morrisons Supermarket 

	TR
	TD
	TD
	Figure

	Unspecified

Cause i, iii or iv 
	20th July 2007


	West Mercia Constabulary News

http://www.westmercia.police.uk/press/joinedup.h

tm


	Road closed due to flooding



	Div
	Figure
	207 
	Pennine Road 

	TR
	TD
	TD
	Figure

	Cause iii and iv 
	Repeatedly 
	Bromsgrove District Council Drainage Engineer

(John Bailey)


	Run off from agricultural

land on to 60s estate flood

properties. Infrastructure

will not take flood waters

and it is difficult to improve.

The land has been left fallow

by the farmer which now

minimises such flooding

incidents.



	208 
	208 
	Bungay Lake Lane

(Parkgate/Kidderminster Road) 
	Cause iii 
	Repeatedly 
	B(JroohmnsBgraoilveey)District Council Drainage Engineer


	Stream culverted by

Worcestershire County

Council in various places.

Large catchment area with a

poor outfall. Affects mainly

highway plus property



	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	209 
	209 
	Birmingham Road/The Strand 
	C SEauWsEeRiii 
	Repeatedly 
	B(JroohmnsBgraoilveey)District Council Drainage Engineer


	Spadesbourne passes

beneath The Strand. Large

culvert partially cleared out

by Worcestershire County

Council but premises are

affected by highway water

not getting away.


	Spadesbourne passes

beneath The Strand. Large

culvert partially cleared out

by Worcestershire County

Council but premises are

affected by highway water

not getting away.


	Also the Severn Trent Water

balancing tank off line from

the foul water sewer,

otherwise High Street

properties affected by

surcharge within 1884

combined sewer.




	Div
	Figure
	210 
	Market Street 

	TR
	TD
	TD
	Figure

	Cause iii 
	Repeatedly 
	Bromsgrove District Council Drainage Engineer

(John Bailey)


	Two hidden weirs on line of

Spadesbourne, will flood

properties at Southern end

of high street if obstructed.



	211 
	211 
	Watt Close 
	Cause iii and i 
	Repeatedly 
	Bromsgrove District Council Drainage Engineer

(John Bailey)


	Bromsgrove District Council

land around

Spadesbourne/Battlefield

Brook will become flooded.

Is a good control point.

Downstream restricted by

Ford Road Bridge. Brook

Road properties can be

affected by flooding.



	212 
	212 
	Worcester Road/Charford 
	Cause iii and i 
	Repeatedly 
	Bromsgrove District Council Drainage Engineer

(John Bailey)


	Bridging points hold back

flows. Occasional flooding

on Worcester Road.

Charford Road, with the

Spadesbourne by its side

has a deep profile thus

acting as a storage area

protecting Sugarbrook area

that has limited flooding

opposite public house.



	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	213 
	213 
	Old Station Road/Bank Mill


	Old Station Road/Bank Mill


	Road



	Cause iii

SEWER 
	Repeatedly 
	B(JroohmnsBgraoilveey)District Council Drainage Engineer


	Properties flood due to

inadequate highway drains

along with recent

development adding storm

discharge both to the foul

and highway drain.

Bromsgrove District Council

arranged a hydro brake onto

foul/combined. Four houses

previously affected.



	214 
	214 
	Stonehouse Road/Wellington


	Stonehouse Road/Wellington


	Road 

	Cause iii and i 
	Repeatedly 
	B(JroohmnsBgraoilveey)District Council Drainage Engineer


	Stream divides properties.

Lacks capacity and

maintenance. Run off from

the highways being

unattenuated is a problem,

as is the downstream

culvert. Three houses plus

gardens are affected on a

regular basis.



	Div
	Figure
	215 
	Stoke Road (Morrisons) 

	TR
	TD
	TD
	Figure

	C SEauWsEeRi – S Sugar Brook 
	Repeatedly 
	B(JroohmnsBgraoilveey)District Council Drainage Engineer


	Traffic island area becomes

flooded during high flows

and prolonged storm. Is on

line to the main sewerage

works. Along with numerous

storm water sewers and

highway drains to The

Sugarbrook Works has

supposedly corrected main

inlet to accommodate this

situation. Major works to all

sewers required.



	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	216 
	216 
	Buntsford Hill/Fish House Lane 
	Cause i – River Salwarpe 
	Repeatedly 
	Bromsgrove District Council Drainage Engineer

(John Bailey)


	The River Salwarpe bursts

its banks onto the adjoining

highway closing off the

valley and isolating various

houses. EA needs to put in

extra storage in this are in

the way of recreating flood

plans.



	217 
	217 
	Fish House Lane – Manor

House


	Cause i and iii


	Repeatedly 
	Bromsgrove District Council Drainage Engineer

(John Bailey)


	Subsidiary stream joins the

River Salwarpe. Backs up

instantly to house. Recent

flood defence scheme has

eased the situation but

upstream between the

railway and canal property

again floods due to

restrictive culverts.




	Notes


	1. The above is not an exhaustive list of flooding records.


	1. The above is not an exhaustive list of flooding records.


	2. Causes of flooding


	2. Causes of flooding


	i. Overflow of watercourses and existing flood defences including water retention facilities such as flood storage reservoirs/washlands and storm water balancing

ponds;


	i. Overflow of watercourses and existing flood defences including water retention facilities such as flood storage reservoirs/washlands and storm water balancing

ponds;





	ii. Breaching of flood defences (including flood storage areas)


	iii. Mechanical, structural or operational failure (including due to blockages) or hydraulic structures, pumps etc;


	iv. Localised surface water flooding (including sewer flooding and overland flooding);


	v. Functional Floodplains or Washlands; and

vi. Groundwater flooding.


	v. Functional Floodplains or Washlands; and

vi. Groundwater flooding.



	3. Italic and underlined numbers indicate a general, unspecified location (e.g. an event affecting an entire town or a long stretch of river)
	3. Italic and underlined numbers indicate a general, unspecified location (e.g. an event affecting an entire town or a long stretch of river)


	Part
	Figure
	Table B2 : 
	Historic Flooding Records from watercourses within Redditch


	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	17 
	17 
	Abbotswood Close, Winyates


	Abbotswood Close, Winyates


	Green



	Ipsley Brook

Cause i, iii, iv 
	Repeatedly


	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	Redditch Council ‘Policy Statement on Flood

Defence, Revised Dec 2005


	Redditch Council ‘Policy Statement on Flood

Defence, Revised Dec 2005




	Approximately 5 houses

flooded internally from

overland flow


	Approximately 5 houses

flooded internally from

overland flow


	1 house flooded externally

from land drainage,

highway and sewer

flooding


	Earth Flood bund

constructed to protect

houses in Abbotswood

Close




	19 
	19 
	Allensmore Close, Matchborough 
	I CpasulesyeBi,roiiio,kiv 
	20/07/07 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council


	Approximately 8 houses

flooded internally and 3

houses flooded externally

from land drainage, sewer

overflow and highways

runoff.



	20 
	20 
	Arley Close, Church Hill 
	C Ch auur scehiillaBndroiovk 
	20/07/07 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council


	Approximately 3 houses

flooded externally from

land drainage and brook

overflow.



	21 
	21 
	Ashperton Close, Southcrest 
	Cause iv 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	Approximately 10 houses

flooded externally by

overland flow (land

drainage)



	22 
	22 
	Ash Tree Road, Batchley 
	Batchley Brook

Cause i and Cause iv 
	20/07/07 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	1flohooduinsge suffered external


	1flohooduinsge suffered external


	1flohooduinsge suffered external





	24 
	24 
	Atcham Close, Matchborough 
	I CpasulesyeBiraonodkcause iv 
	20/07/07 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	1 frohmouls aendflodoradiendageexternally

problems


	1 frohmouls aendflodoradiendageexternally

problems


	1 frohmouls aendflodoradiendageexternally

problems





	25 
	25 
	Atherstone Close, Matchborough 
	Ipsley Brook 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson) 
	1 house affected


	1 house affected


	1 house affected





	26 
	26 
	Batchley Road, Batchley 
	Batchley Brook 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson) 
	1 house affected


	1 house affected


	1 house affected





	27 
	27 
	Beech Tree Close, Batchley 
	Batchley Brook

Cause i and Case iv 
	Repeatedly 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council


	Approximately 11 houses

affected by internal

flooding and 3 houses

affected by external

flooding as a result of land

drainage.



	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	29 
	29 
	Brinklow Close, Matchborough 
	Not Known 
	20/07/07 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	1 expterornpaelrltyy flooded


	1 expterornpaelrltyy flooded


	1 expterornpaelrltyy flooded





	30 
	30 
	Bromsgrove Road, Batchley 
	Figure

	TR
	TD
	TD
	Figure

	Cause iii and iv 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	Approximately 15

properties flooded

internally – 3 from sewer

and highway flooding and

12 from land drainage

problems



	31 
	31 
	Brooklands Lane 
	Dagnell Brook

Cause i


	20/07/07

Formerly

Repeatedly until

Q100 works

completed in the

mid 1990s.


	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson) 
	1 house flooded externally


	1 house flooded externally


	1 house flooded externally





	Figure
	32 
	32 
	Cedar Road, Batchley 
	Cause iii and iv 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	3 houses flooded

externally


	3 houses flooded

externally


	3 houses flooded

externally





	34 
	34 
	Cheswick Close, Winyates


	Cause iii


	Cause iii


	(illegal works/obstructions in

rear gardens)



	Repeatedly 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	1 house internally flooded

and 1 house externally

flooded


	1 house internally flooded

and 1 house externally

flooded


	1 house internally flooded

and 1 house externally

flooded





	35 
	35 
	Church Road, Webheath 
	Cause iv 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson) 
	1 house internally flooded


	1 house internally flooded


	1 house internally flooded





	36 
	36 
	Crabbs Cross Lane, Crabbs Cross 
	Cause iv 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson) 
	1 house internally flooded


	1 house internally flooded


	1 house internally flooded





	Div
	Figure
	37 
	Dairy Lane, Brockhill 

	TR
	TD
	TD
	Figure

	Cause iv 
	20/07/07 
	TD
	TD

	Div
	Figure
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	1 house flooded internally

from land drainage

problems


	1 house flooded internally

from land drainage

problems




	Div
	Figure
	38 
	Dolphin Road, Abbeydale 

	TR
	TD
	TD
	Figure

	Cause iii and iv 
	20/07/07 
	TD
	TD

	Div
	Figure
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	7 houses flooded

externally from sewers and

highways



	40 
	40 
	Dunlop Road, Hunt End 
	T ChaeusWehiaarnradgive 
	20/07/07 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	1flo0obduesdinferosms usneiwtseirnsternally


	1flo0obduesdinferosms usneiwtseirnsternally


	1flo0obduesdinferosms usneiwtseirnsternally





	41 
	41 
	Edgmond Close, Winyates 
	Unspecified 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson) 
	1 house externally flooded


	1 house externally flooded


	1 house externally flooded





	42 
	42 
	Mason Road, Headless Cross 
	Cause iii 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	1 house flooded externally

from highways flooding


	1 house flooded externally

from highways flooding


	1 house flooded externally

from highways flooding





	43 
	43 
	Exhall Close, Church Hill 
	Unspecified

Some cause iii 
	20/07/07 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council


	2 houses flooded

externally.


	2 houses flooded

externally.


	2 houses flooded

externally.


	1 house flooded internally

from highways drainage





	44 
	44 
	Figure
	Flanders Close, Church Hill 

	TR
	TD
	TD
	Figure

	Unspecified 
	20/07/07 
	TD
	TD

	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	1 house externally flooded


	1 house externally flooded




	45 
	45 
	Forge Mill Road, Riverside 
	Cause iii 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	2 houses flooded

externally from highways

flooding
	2 houses flooded

externally from highways

flooding
	2 houses flooded

externally from highways

flooding



	Figure
	Figure
	Figure


	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	46 
	46 
	Foxlydiate Crescent, Batchley 
	Cause iv 
	20/07/07


	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson) 
	2 flohooduesdefsroemxtelarnnadlldyrainage



	47 
	47 
	Furze Lane, Winyates Green 
	Cause iv 
	20/07/07 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	B exutseirnneasls lypfrroemmislaensdflooded

drainage



	48 
	48 
	Goodrich Close, Winyates West 
	Cause iii and iv 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	1 house flooded from

sewer and highway

flooding


	1 house flooded from

sewer and highway

flooding


	1 house flooded from

sewer and highway

flooding





	49 
	49 
	Greenlands Avenue, Greenlands 
	Unspecified 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson) 
	1 house flooded externally


	1 house flooded externally


	1 house flooded externally





	50 
	50 
	Haseley Close, Matchborough East 
	Cause iii and iv 
	20/07/07 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	1 byhhoiugshewfaloyoddreadineaxgteernally

flooding


	1 byhhoiugshewfaloyoddreadineaxgteernally

flooding


	1 byhhoiugshewfaloyoddreadineaxgteernally

flooding





	51 
	51 
	Highley Close, Church Hill 
	C Ch au ur scehiHainlldBirvook 
	20/07/07 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	2 exhteorunsaellsyfflrooomdeld and

drainage


	2 exhteorunsaellsyfflrooomdeld and

drainage


	2 exhteorunsaellsyfflrooomdeld and

drainage





	53 
	53 
	Hillmorton Close, Church Hill 
	Churchill Brook

Cause i, iii and iv 
	20/07/07 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	1 frohmouosveefrlboaondke,dseexwteer rnaanlldy

highway flooding


	1 frohmouosveefrlboaondke,dseexwteer rnaanlldy

highway flooding


	1 frohmouosveefrlboaondke,dseexwteer rnaanlldy

highway flooding





	54 
	54 
	Hither Green Lane, Abbey Park 
	Cause iv 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	1 house and golf course

suffered external flooding


	1 house and golf course

suffered external flooding


	1 house and golf course

suffered external flooding





	55 
	55 
	St Bede’s School, Holloway Lane,


	St Bede’s School, Holloway Lane,


	Lakeside 

	Cause iv 
	20/07/07 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	Sbychsoeowleflrosoded internally



	Figure
	Figure
	56 
	56 
	Holyoaks Close, Winyates East 
	Figure

	TR
	TD
	TD
	Figure

	Ipsley Brook,

Cause i, iii and iv 
	20/07/07 
	TD
	TD

	Div
	Figure
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council


	Approximately 7 houses

suffered external flooding

from land drainage, sewers

and highway



	57 
	57 
	Ibstock Close, Winyates West 
	B Claaucskesoi,ilsiiiBarnodok iv 
	20/07/07 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council


	4 houses internally flooded

from highways drainage.

4 houses externally

flooded from land drainage



	58 
	58 
	Figure
	Ilmington Close, Matchborough 

	TR
	TD
	TD
	Figure

	Unspecified 
	20/07/07 
	TD
	TD

	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	1 house flooded externally


	1 house flooded externally




	59 
	59 
	Ipsley Church Lane, Ipsley 
	Cause iv 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	1 house flooded externally

from land drainage


	1 house flooded externally

from land drainage


	1 house flooded externally

from land drainage





	60 
	60 
	Kempsey Close, Woodrow,


	Kempsey Close, Woodrow,


	Winyates West 

	Unspecified 
	20/07/07 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	Aflopopdroexdimexatteerlnya7llyhouses



	61 
	61 
	Kinnersley Close 
	Unspecified 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson) 
	1 house flooded


	1 house flooded


	1 house flooded





	62 
	62 
	Ladygrove Close, Greenlands 
	Unspecified 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	2 houses externally

flooded


	2 houses externally

flooded


	2 houses externally

flooded





	63 
	63 
	Linton Close, Matchborough 
	Cause iii and iv 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	1 house flooded by sewers

and highways
	1 house flooded by sewers

and highways
	1 house flooded by sewers

and highways





	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	65 
	65 
	Loxley Close, Church Hill 
	C Ch au ur scehiHainlldBirvook


	20/07/07

Formerly

repeatedly,

progressive

reductions in

frequency and

magnitude

following various

improvements


	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	Approximately 11 houses

externally flooded and 1

house internally flooded

from land drainage



	66 
	66 
	Middleton Close, Mappleborough


	Middleton Close, Mappleborough


	Green 

	Cause iii and iv 
	20/07/07 
	D Da ratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	1 byhsoeuwseereaxntedrnhaigllhywflaoyoded

drainage


	1 byhsoeuwseereaxntedrnhaigllhywflaoyoded

drainage


	1 byhsoeuwseereaxntedrnhaigllhywflaoyoded

drainage





	67 
	67 
	Milcote Close, Greenlands 
	Unspecified 
	20/07/07 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	1 flopordoepderty internally


	1 flopordoepderty internally


	1 flopordoepderty internally





	68 
	68 
	Milhill Road, Matchborough 
	Ipsley Brook

Cause i? 
	20/07/07 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	1 house externally flooded


	1 house externally flooded


	1 house externally flooded





	69 
	69 
	Napton Close, Matchborough 
	Unspecified 
	20/07/07 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	1 house externally flooded


	1 house externally flooded


	1 house externally flooded





	71 
	71 
	Northleach Close, Church Hill 
	Cause iii and iv 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	10 houses externally

flooded by sewers and

highway flooding


	10 houses externally

flooded by sewers and

highway flooding


	10 houses externally

flooded by sewers and

highway flooding


	3 houses internally flooded

from sewers





	72 
	72 
	Oak Tree Avenue, Batchley 
	B CaatucsheleiyaBnr doiovk 
	20/07/07 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	1 anhdou 8seextinetrenranla lylly flofloodoedded

from land drainage


	1 anhdou 8seextinetrenranla lylly flofloodoedded

from land drainage


	1 anhdou 8seextinetrenranla lylly flofloodoedded

from land drainage





	73 
	73 
	Ombersley Close, Church Hill 
	Cause iv 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	1 house externally flooded

by sewers


	1 house externally flooded

by sewers


	1 house externally flooded

by sewers





	74 
	74 
	Oxleasow Road, Moons Moat 
	Unspecified 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	1 business unit internally

flooded


	1 business unit internally

flooded


	1 business unit internally

flooded





	75 
	75 
	Patch Lane, Oakenshaw North 
	Unspecified 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	2 houses externally

flooded


	2 houses externally

flooded


	2 houses externally

flooded





	76 
	76 
	Pebworth Close, Church Hill 
	Unspecified 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	1 house flooded

(externally?)


	1 house flooded

(externally?)


	1 house flooded

(externally?)





	77 
	77 
	Plymouth Road, Southcrest 
	Unspecified 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson) 
	1 house externally flooded


	1 house externally flooded


	1 house externally flooded





	78 
	78 
	Poplar Road, Batchley 
	Unspecified 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson) 
	1 house externally flooded


	1 house externally flooded


	1 house externally flooded





	79 
	79 
	Proctors Barn Lane, Lakeside 
	Unspecified


	Unspecified


	River Arrow? 

	20/07/07 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	1 house flooded


	1 house flooded


	1 house flooded





	Div
	Figure
	80 
	Pulman Close, Batchley 

	TR
	TD
	TD
	Figure

	Unspecified 
	20/07/07 
	TD
	TD

	Div
	Figure
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	1 house internally flooded

and 1 house externally

flooded


	1 house internally flooded

and 1 house externally

flooded




	81 
	81 
	Figure
	Quinton Close, Matchborough 

	TR
	TD
	TD
	Figure

	Unspecified 
	20/07/07 
	TD
	TD

	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson) 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson) 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson) 

	1 house externally flooded
	1 house externally flooded




	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	82 
	82 
	Salters Lane, Brockhill


	Figure

	TR
	TD
	TD
	Figure

	Batchley Brook

Cause i and iv


	20/07/07

Repeatedly

following

construction of

dwellings in early

2000s


	20/07/07

Repeatedly

following

construction of

dwellings in early

2000s


	Regular,

sporadic



	TD
	TD

	Div
	Figure
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	Redditch Borough Council Drainage Engineer

(Clive Wilson) – anecdotal local knowledge


	1 house internally flooded

by sewers and 1 house

externally flooded by

sewers


	Highways and Drainage –

Highway flooding in excess

of 700mm depth


	Former farm land



	84 
	84 
	Sandhurst Close, Church Hill 
	Cause iii and iv 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	1 house internally and 1

house externally flooded

by sewer and highways

drainage


	1 house internally and 1

house externally flooded

by sewer and highways

drainage


	1 house internally and 1

house externally flooded

by sewer and highways

drainage





	85 
	85 
	Snowshill Close, Church Hill 
	Cause iii and iv 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	1 house flooded externally

from sewers and highways

drainage


	1 house flooded externally

from sewers and highways

drainage


	1 house flooded externally

from sewers and highways

drainage





	88 
	88 
	Watery Lane, Greenlands 
	Cause iii and iv 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	Approximately 7 houses

flooded internally from

sewers and highways

drainage



	89 
	89 
	Windsor Road, Enfield 
	Red Ditch

Cause i


	Formerly

infrequent

flooding prior to

Brockhill

Development.

Enforcement

actions secured

improved

performance,

nevertheless

flooding

occurred on

20/07/07


	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson)


	1 business flooded

internally from land

drainage


	1 business flooded

internally from land

drainage


	1 business flooded

internally from land

drainage





	90 
	90 
	Woodland Road, Batchley 
	Cause iii/iv 
	20/07/07 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	1 flopordoepderftryomextheigrnhawllayys

drainage
	1 flopordoepderftryomextheigrnhawllayys

drainage
	1 flopordoepderftryomextheigrnhawllayys

drainage





	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	91 
	91 
	Plymouth Road, Southcrest 
	Unspecified. Assumed cause

i and/or iv


	Early 1930s

A new relief

Surface Water

Sewer was

constructed by

STWL in

1978/79 which

also significantly

improved

drainage

performance.


	Redditch Advertiser

http://www.redditchadvertiser.co.uk/news/ranewsp

icturegalleries/reddnewsgalleryhistoricpictures/


	‘…severe flooding…’

New seats in

Remembrance Garden

carried away and

deposited on war

memorial. Car’s carried

along in flood. Further

down road a waterfall from

the road through the

garden grounds onto the

train station platform.

Some years later the road

level was raised which

reduced the risk of further

flooding.



	92 
	92 
	Garage, Redditch, unspecified 
	Cause iv 
	June 2007


	BBC Hereford and Worcester

http://www.bbc.co.uk/herefordandworcester/conte

nt/image_galleries/raw_sewage_redditch_garage

_gallery.shtml?2


	Business garage flooded

with sewage – flooded 3

times in 6 weeks



	93 
	93 
	Oakly Road and Station Way


	Cause i and iii


	Cause i and iii


	(General lack of proper gully

provision in terms of both

numbers and siting)



	November 2005


	Bromsgrove Advertiser

http://archive.bromsgroveadvertiser.co.uk/2005/11

/23/387027.html


	Blocked drains causing

flooding at Redditch bus

station


	Blocked drains causing

flooding at Redditch bus

station


	“torrents of water” pour

down Oakly road into taxi

rank




	95 
	95 
	A441 Dagnell End Road/Weights


	A441 Dagnell End Road/Weights


	Lane



	Unspecified

Cause i, iii or iv 
	20th July 2007


	West Mercia Constabulary News

http://www.westmercia.police.uk/press/joinedup.ht

m


	Road closed due to

flooding



	97 
	97 
	Arrow Valley from Redditch

downstream


	River Arrow

Cause i


	December 1900

(Also 1870s and

1880s)


	Alcester Local Past

http://www.alcester.dial.pipex.com/localpast/96wn

/wn96flo.htm


	Torrential Rain

“…general picture of

destruction from Redditch

downwards…”



	98 
	98 
	Winyates Way,


	Matchborough/Winyates


	Figure

	TR
	TD

	TR
	TD
	TD
	Figure

	Unspecified


	Unspecified


	Possibly cause i, iii or iv 

	23rd July 2007


	TD
	TD

	Redditch Advertiser

http://www.redditchadvertiser.co.uk/search/display

.var.1565297.0.your_flood_photos.php


	Redditch Advertiser

http://www.redditchadvertiser.co.uk/search/display

.var.1565297.0.your_flood_photos.php


	Photo


	Figure

	99 
	99 
	Battens Drive, South Moons Moat 
	Unspecified


	Unspecified


	Possibly cause i, iii or iv 

	23rd July 2007


	Redditch Advertiser

http://www.redditchadvertiser.co.uk/search/display

.var.1565311.0.your_flood_photos.php


	Photo



	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	100 
	100 
	Batchley Brook, between Brockhill

Drive and Batchley Road


	Unspecified


	Unspecified


	Possibly cause i, iii or iv 

	23rd July 2007


	Redditch Advertiser

http://www.redditchadvertiser.co.uk/search/display

.var.1565416.0.your_flood_photos.php

http://www.redditchadvertiser.co.uk/search/display

.var.1565378.0.your_flood_photos.php

http://www.redditchadvertiser.co.uk/search/display

.var.1565406.0.your_flood_photos.php

http://www.redditchadvertiser.co.uk/search/index.

var.1.20.flood.php


	Photo


	Photo


	See also ID82




	TR
	TD

	101 
	101 
	Brockhill and Batchley (general) 
	U nspecified
	U nspecified
	Possiblycause i, iii or iv 

	23rd July 2007 
	R htetpd:d//iwtcwhwA.drevdedrtiitscehradvertiser.co.uk/search/index.

var.1.20.flood.php


	Photo



	102 
	102 
	Bordesley Lane, Riverside 
	U nspecified
	U nspecified
	Possiblycause i, iii or iv 

	23rd July 2007


	Redditch Advertiser

http://www.redditchadvertiser.co.uk/search/display

.var.1565491.0.your_flood_photos.php 
	Photo



	103 
	103 
	Batons Drive, South Moons Moat 
	Unspecified


	Unspecified


	Possibly cause i, iii or iv 

	23rd July 2007


	Redditch Advertiser

http://www.redditchadvertiser.co.uk/search/display

.var.1565376.0.your_flood_photos.php


	Photo

See also ID 99


	Photo

See also ID 99


	Photo

See also ID 99





	104 
	104 
	Park Way, Abbeydale 
	U nspecified
	U nspecified
	Possiblycause i, iii or iv 

	23rd July 2007 
	R htetpd:d//iwtcwhwA.drevdedrtiitscehradvertiser.co.uk/search/display

.var.1565496.0.your_flood_photos.php


	Photo



	106 
	106 
	Underpass at end of Beoley Road

under Holloway Drive, Lakeside 
	Cause iii 
	4th June 2007


	Redditch Advertiser

http://www.redditchadvertiser.co.uk/search/display

.var.1446168.0.boat_and_bath_in_underpass_flo

od.php


	Several feet of water for 2

weeks as a result of a

failed pump



	108 
	108 
	Figure
	Sedgley Close 

	TR
	TD
	TD
	Figure

	Unspecified 
	20/07/07 
	TD
	TD

	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 
	DDaratainbaagseeEpnrogvinideeedr (bCyliRveedWdiitlscohnB)orough Council 

	1 house flooded externally


	1 house flooded externally




	109 
	109 
	Green Lane, Studley 
	Cause iv 
	20/07/07 
	Database provided by Redditch Borough Council

Drainage Engineer (Clive Wilson) 
	1 house flooded internally


	1 house flooded internally


	1 house flooded internally





	124 
	124 
	Rosedale Close and Salters Lane 
	Unspecified 
	Regularly and


	Regularly and


	Recently 

	Ex-Resident – conversation 
	Hanoduseexstefrlonoadllyed internally



	125 
	125 
	B97 4LE, Birchfield Road 
	Cause iii 
	Regularly 
	Relative of Resident – conversation


	1 house floods externally in

garden due to blocked

drains. Neighbours are not

affected
	1 house floods externally in

garden due to blocked

drains. Neighbours are not

affected
	1 house floods externally in

garden due to blocked

drains. Neighbours are not

affected





	Part
	Figure
	Notes


	1. The above is not an exhaustive list of flooding records.


	1. The above is not an exhaustive list of flooding records.


	2. Causes of flooding


	2. Causes of flooding


	i. Overflow of watercourses and existing flood defences including water retention facilities such as flood storage reservoirs/washlands and storm water balancing

ponds;


	i. Overflow of watercourses and existing flood defences including water retention facilities such as flood storage reservoirs/washlands and storm water balancing

ponds;





	ii. Breaching of flood defences (including flood storage areas)


	iii. iv. 
	Mechanical, structural or operational failure (including due to blockages) or hydraulic structures, pumps etc;

Localised surface water flooding (including sewer flooding and overland flooding);


	v. Functional Floodplains or Washlands; and


	v. Functional Floodplains or Washlands; and



	vi. 
	Groundwater flooding.


	3. Italic and underlined numbers indicate a general, unspecified location (e.g. an event affecting an entire town or a long stretch of river)
	3. Italic and underlined numbers indicate a general, unspecified location (e.g. an event affecting an entire town or a long stretch of river)


	Part
	Figure
	Table B3 : 
	Historic Flooding Records from watercourses within Other Areas in Bromsgrove District


	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	1 
	1 
	TD
	Figure
	Hanbury Road, Stoke Prior 

	Cause i – canal or cause iv 
	30 October 2000


	TD
	TD

	Worcester News Archive online

http://archive.worcesternews.co.uk/200

0/11/1/350651.html


	Worcester News Archive online

http://archive.worcesternews.co.uk/200

0/11/1/350651.html


	Worcester News Archive online

http://archive.worcesternews.co.uk/200

0/11/1/350651.html



	Floods under railway bridge waist

high.


	One car left floating



	2 
	2 
	Houndsfield Lane, Wythall 
	Cause i 
	30 October 2000


	Worcester News Archive online

http://archive.worcesternews.co.uk/200

0/11/1/350651.html


	Floods 6ft deep at ford



	3 
	3 
	Converted Barn, Dagnell End


	Converted Barn, Dagnell End


	Farm 

	Cause iv 
	Recently 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage 
	B doawrnnsistrbeealmowsirdoea.dFlerv eeqluoennt flood

problem



	6 
	6 
	Railway Line at M42 Bridge


	Unspecified


	Unspecified


	Cause i – ordinary

watercourse beside line

Or


	Cause iv



	12/02/2001


	Worcester news archive

http://archive.worcesternews.co.uk/200

1/2/14/337808.html


	“…there were further floods on the

line near Barnt Green on the bridge

over the M42”



	10 
	10 
	Stoney Lane near B4096 Hawell

Lane junction, Tutnall


	Unspecified


	Unspecified


	Cause i – B&W canal

Or


	Cause iv



	22/07/2007


	BBC Traffic Website

http://www.bbc.co.uk/mobile/traffic/mid/

here/story2007_07_22.shtml?ame=


	Closed both ways because of

flooding



	11 
	11 
	Marlbrook


	Marlbrook


	Figure

	Unspecified

Presumed Cause i from

unnamed Ordinary

Watercourse


	July 2007


	TD
	TD

	BBC Hereford and Worcester website

http://www.bbc.co.uk/herefordandworce

ster/content/image_galleries/flash_flood


	BBC Hereford and Worcester website

http://www.bbc.co.uk/herefordandworce

ster/content/image_galleries/flash_flood


	s_new_july_gallery.shtml?26


	Road flooded and flood defences

erected



	13


	13


	Next to B&W canal, Stoke Prior


	Next to B&W canal, Stoke Prior


	Adjacent to the B4091



	Cause i – canal overtopping


	Cause i – canal overtopping


	Cause i – canal overtopping

and cause iv



	July 2007


	July 2007


	July 2007



	Waterscape.com

http://www.waterscape.com/features�and-articles/features/boaters�update/boaters-update-august-2007


	Waterscape.com

http://www.waterscape.com/features�and-articles/features/boaters�update/boaters-update-august-2007


	British Waterways



	High water levels caused localised

flooding


	High water levels caused localised

flooding


	Overtopping of the Worcester and

Birmingham canal in Stoke Prior

adjacent to the B4091. Due to the

extreme weather conditions which

resulted in water inundation of the

canal from the adjacent Hen Brook

and extreme surface water volumes

entering the canal.




	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	14


	14


	Land adjacent to Callow Brook

(behind 141-159 New Road and

A8)


	Unspecified


	Unspecified


	Cause i – Callow Brook?

Or Cause iv



	Unspecified 
	Bromsgrove Housing Capacity 2004 
	Flooding Issues



	15 
	15 
	Beaudesert Road, Drakes Cross

(open space behind library) 
	Cause i – stream 
	Intermittently 
	Bromsgrove Housing Capacity 2004 
	Can flood in places



	16 
	16 
	Adjacent to 528 Groveley Lane,

Cofton Hackett 
	Unspecified 
	Unspecified 
	Bromsgrove Housing Capacity 2004 
	Problems with flooding



	94 
	94 
	Junction Redhill Road and A441

(West Heath)


	Unspecified

Cause i, iii or iv 
	15/06/2007 
	b (Tbrca.fcfo ic.uBkir/mmoinbgilheam) 
	F bolotohdwinagysonatRReedddhiticllhRRooaaddju(nAc4t4io1n) in

West Heath



	105 
	105 
	The Farm Animal Sanctuary,


	The Farm Animal Sanctuary,


	Stoney Lane, Tardebigge



	Unspecified

Cause iv 
	July 2007


	Redditch Advertiser

http://www.redditchadvertiser.co.uk/sea

rch/display.var.1601008.0.event_raises

_cash_for_flood_damage.php


	Flash floods damaged fences and

submerged hay fields



	107 
	107 
	Hanbury Road, Stoke Prior 
	Cause i plus cause iv 
	July 2007


	Redditch Advertiser

http://www.bromsgroveadvertiser.co.uk/

search/display.var.1614460.0.crunch_ta

lks_on_flooding.php


	5 cottages flooded internally. 2

streams under canal overflowed into

canal, in addition to surface runoff

and caused the canal to overtop


	5 cottages flooded internally. 2

streams under canal overflowed into

canal, in addition to surface runoff

and caused the canal to overtop


	5 cottages flooded internally. 2

streams under canal overflowed into

canal, in addition to surface runoff

and caused the canal to overtop





	110 
	110 
	House on A38 downhill from M5,

Junction 4 
	House on A38 downhill from M5,

Junction 4 
	House on A38 downhill from M5,

Junction 4 


	Cause iii and iv 
	24 July 2007 
	Highways Agency (Amey Mouchel)


	M5 badly affected by heavy rain,

runoff left motorway and flowed down

fields, surrounding a property at the

bottom. Residents had to acquire 2

pumps to stop house from flooding.



	111 
	111 
	A456 Hagley Wood Roundabout 
	Cause iii / iv 
	25 June 2007 
	Highways Agency (Amey Mouchel) 
	Flooding in Lane 1 and onto

approach to Roundabout



	112


	112


	Layby on A456 between Hayley

Green and Hagley Wood

Roundabout



	TR
	TD
	TD
	Figure

	Cause iv 
	15 January 2008 
	TD
	TD

	Div
	Figure
	Highways Agency (Amey Mouchel) 
	Water collecting at bottom of field

and running into layby



	113


	113


	A456 Eastbound from A491

Roundabout to Wassell Grove

Roundabout



	TR
	TD
	TD
	Figure

	Cause vi 
	15 January 2008 
	TD
	TD

	Div
	Figure
	Highways Agency (Amey Mouchel) 
	Water gushing from the embankment

(approximately 10” wide)



	114 
	114 
	M42 Northbound, Junction 1 entry

slip 
	M42 Northbound, Junction 1 entry

slip 
	Figure

	Cause iii 
	14th June 2007 
	TD
	TD

	Div
	Figure
	Highways Agency (Amey Mouchel)


	Known place for flooding due to gully

location – gully is clear and water is

very slowly dispersing



	115 
	115 
	M42 Northbound slip at Junction 3 
	Cause iii 
	16th June 2007 
	Highways Agency (Amey Mouchel)


	Possible blocked drain as water

flooding from layby opposite ERT

phone and about to flood into Lane 1


	Possible blocked drain as water

flooding from layby opposite ERT

phone and about to flood into Lane 1


	Possible blocked drain as water

flooding from layby opposite ERT

phone and about to flood into Lane 1





	116 
	116 
	TD
	Figure
	M42 Junction 2 – Junction 1 

	Cause iii? 
	20th July 2007 
	TD
	TD

	Div
	Figure
	Highways Agency (Amey Mouchel) 
	Standing water due to heavy rain

	TR
	TD



	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	117 
	117 
	M42 Junction 3 – Junction 2 
	Cause iii and Cause iv 
	15th August 2007 
	Highways Agency (Amey Mouchel)


	Water running off field and

encroaching onto the hard shoulder.

Drains further up are blocked.

French drain loosened, hard shoulder

closure emplaced and gully sucker

required.



	TR
	TD

	118 
	118 
	M42 Northbound Junction 1 entry

slip 
	Cause iv (and iii?) 
	10th March 2008 
	Highways Agency (Amey Mouchel) 
	Water ponding at bottom of entry slip



	Figure
	Figure
	119 
	119 
	M5 Northbound, Junction 4a 
	Cause iv (and iii?) 
	8th June 2007 
	Highways Agency (Amey Mouchel) 
	F frloomodainngeoanrbhyafriedldshoulder, possibly



	120 
	120 
	M5 Northbound, Junction 4A to

Junction 4 
	M5 Northbound, Junction 4A to

Junction 4 
	M5 Northbound, Junction 4A to

Junction 4 


	Cause iii and iv 
	20th July 2007 
	Highways Agency (Amey Mouchel) 
	Standing water



	TR
	TD

	121 
	121 
	M5 Southbound – Junction 4A –

Junction 5


	M5 Southbound – Junction 4A –

Junction 5


	M5 Southbound – Junction 4A –

Junction 5




	Unspecified

(cause iii or iv) 
	20th July 2007 
	Highways Agency (Amey Mouchel) 
	Reports of flooding



	122 
	122 
	M5 Southbound – Junction 3 to

Junction 4 
	M5 Southbound – Junction 3 to

Junction 4 
	M5 Southbound – Junction 3 to

Junction 4 


	Cause iii or iv 
	16th March 2008 
	Highways Agency (Amey Mouchel) 
	Reports of standing water



	123 
	123 
	Clent Road Estate 
	Cause iv 
	Previously


	Bromsgrove Advertiser

http://www.bromsgroveadvertiser.co.uk/

search/display.var.1633631.0.residents

_call_for_flood_action.php


	Drainage problems. Fears that

proposed temporary buildings for the

junior football club may cause future

drainage problems



	126 
	126 
	Cobnall Road, Catshill 
	Cause i and iii 
	Repeatedly 
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	The piped watercourse cannot cope



	127 
	127 
	Marlbrook 
	Cause i

Battlefield Brook 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage 
	Tthheebcraotockhmcaenn’tt choapsebweeitnh itnhfeillestdoramnd

runoff.



	128 
	128 
	Callowbrook Lane, Rubery 
	Cause i and iii

Callow Brook 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage 
	Ctourlevepretactaepdafcloitoydpinrgobolef ma shohuasvee. led



	129 
	129 
	Birches Lane, Alvechurch 
	Cause iii 
	Recently 
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	Storm culvert cannot cope and tends

to flood



	130 
	130 
	Hollywood/Wythall area 
	Cause iv 
	Repeatedly 
	Bromsgrove District Council Drainage

Engineer (John Bailey) 
	Clay causes land drainage problems



	131 
	131 
	Cottage Lane, Marlbrook 
	Cause iv 
	Repeatedly 
	Bromsgrove District Council Drainage

Engineer (John Bailey) 
	Problems with runoff



	132 
	132 
	Fishouse Lane, Stoke Prior 
	Cause i


	Cause i


	River Salwarpe 

	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage 
	Flooded in past



	133 
	133 
	TD
	Figure
	Fishouse Lane



	Cause i


	Cause i


	River Salwarpe and Henn

Brook



	Repeatedly 
	TD
	TD

	Div
	Figure
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	Problems with excess storm water

from railway and canal causes

flooding at the confluence



	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	134 
	134 
	Between Morrisons and Indoor


	Between Morrisons and Indoor


	Bowl Centre



	Cause i

Sugar Brook 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage 
	Flooded in past



	135


	135


	Ford Road, Watt Close, Brook

Road


	Between confluence of Battlefield

Brook and Spadesbourne Brook

southwest to Brook road (low-lying

ground)



	TR
	TD
	TD
	Figure

	Cause i


	Cause i


	Battlefield Brook and

Spadesbourne Brook



	Historically 
	Bromsgrove District Council Drainage

Engineer (John Bailey) 
	Flooded in past



	136 
	136 
	Stoke Prior Bridge 
	Cause i


	Cause i


	River Salwarpe 

	Historically 
	River Salwarpe Model 
	Susceptible to Flooding



	Figure
	137 
	137 
	Birmingham Road, West Hagley 
	Cause i and iv 
	Repeatedly 
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	Watercourse carried beneath

highway on several occasions. Will

cause localised flooding to front

gardens and in particular the highway

itself.



	138 
	138 
	Hall Lane, Hagley Hall, West


	Hall Lane, Hagley Hall, West


	Hagley 

	Cause iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Watercourse to the rear of Hagley

Hall. Has several ponds, online, now

defunct, along with a possible leek to

the other watershed served by

Gallows Brook. Both open and

culverted as it approaches Hall Lane

Highway and floods property.

General maintenance would ease

situation by capacity lacking.



	139


	139


	TD
	Figure
	Cattle Market/Spencer Arms


	Public House/Birmingham Road,


	West Hagley



	Cause i and iii 
	Repeatedly 
	TD
	TD

	Div
	Figure
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	Continuation of the above. Open

watercourse piped beneath main

road. 90°change in direction.

Floods parking area and allotments

along with public house. Could ease

with a realignment.



	140 
	140 
	Willows Road/Oasis, West Hagley 
	Willows Road/Oasis, West Hagley 
	Figure

	Cause iii 
	Repeatedly 
	TD
	TD

	Bromsgrove District Council Drainage

Engineer (John Bailey)


	Bromsgrove District Council Drainage

Engineer (John Bailey)


	Figure
	Defunct channel meets watercourse

at low point of private development.

New hydro-brake designed to control

situation before Gallows Brook

becomes involved. The latter

required attention where systems

meet.



	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	141 
	141 
	Severn Trent Water Sewerage


	Severn Trent Water Sewerage


	Works, West Hagley



	Cause iii

SEWER 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Works replaced by pumping station.

Storm infiltration into mains can

cause a back-up in various systems

thus affecting properties within the

locality.



	142 
	142 
	Kidderminster Road/Worcester


	Kidderminster Road/Worcester


	Road Junction, West Hagley



	Cause i and iii

SEWER 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Gallows Brook meet the culvert that

divides the line towards sewerage

works. Has overflow to old line but

does not usually operate. Flooding

upstream through rear gardens.

Lack of maintenance and

encroachment within Western Road

properties.



	143 
	143 
	Worcester Road, West Hagley 
	Cause iii

SEWER 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Storm infiltration onto foul sewers

causes mains to surcharge outside

No. 8 and thus into stream via

highway. Difficult to correct as foul

water sewer carries out a 90°change

of direction. Also rising main

involved.



	144 
	144 
	Worcester Road, West Hagley 
	Cause iii

SEWER 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Gallows Brook, as with other

watercourses receives a quick runoff

from the Cobhams Estates land, but

highway drainage along with storm

infiltration into the foul also causes

flooding



	145 
	145 
	Bromsgrove Road/Woodman


	Bromsgrove Road/Woodman


	Lane, Clent 

	Cause iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Village drain with an outfall culvert to

the rear of the public house which

takes runoff from below Adams hill.

This can malfunction and cause

damage to the rear of the pub,



	146 
	146 
	Adams Hill, Clent 
	Cause iii

SEWER 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Storm sewer from the hillside both

piped and open continues to five

problems in the immediate locality.

The National Trust have tried to

contain this by Hill Tavern.



	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	147 
	147 
	Claterbach, Clent 
	Cause iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	One mill pond and embankment

damaged and undermined, while the

downstream mill pond is filled in.

Quick discharge off steep hill sides

causes flooding. The culverts also

give problems. The area needs

surveying



	148 
	148 
	Broome Lane – Field House, Clent 
	Cause iii 
	Repeatedly 
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	Culvert from pool area on line of

stream inadequate. Will surcharge

but affects access track only



	149 
	149 
	St Kenelms Cottages, Clent 
	C SEauWsEeRiii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage 
	T dihffeerSetnotrmlevseelsw.er Itisiscpurlovteercteteddat

upstream, see #156



	150 
	150 
	Hossill Lane, Clent 
	Cause iii

SEWER 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Surface water run off from field

systems plus foul water sewer.

Surcharging causes minor road to

flood. Pumping station in locality has

consented overflow and storm tank

on line.



	151 
	151 
	St Kenelms Road, Clent 
	Cause iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Piped discharge from one of several

branches runs over highway. There

is a Worcestershire County Council

drain to take this additional run off.



	152 
	152 
	Bromsgrove Road, Hunnington,

adjacent to No. 269


	Bromsgrove Road, Hunnington,

adjacent to No. 269


	Bromsgrove Road, Hunnington,

adjacent to No. 269




	Cause iii

SEWER 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Severn Trent Water weir point on

public foul water sewer which should

be on the critical list. System was

designed in the 60’s to accommodate

considerable storm infiltration from

Romsley village itself and upper

Hunnington. This is known to

become obstructed or at least

operates regularly and pollutes the

stream. It is not immediately obvious

due to an outfall on the other side of

a Spinney.



	153 
	153 
	Dark Lane, Romsley 
	C SEauWsEeRiii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Severn Trent Water stream outfall

redesigned in the 90s with

attenuation and cascade. This

outfalls to a bratch (deep valley) and

has critical serious erosion. Though

the village has separate storm and

foul, on the most part surface water

run off can be a problem to St

Kenelms Road./Dark Lane.



	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	154 
	154 
	South of Daleswood Farm 
	Cause iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Deep valley that had the first of nine

ponds down towards Drayton, which

were constructed centuries ago for

industry. It has partially collapsed

due to malfunction of culverts some

40years ago. It has been rebuilt but

needs checking.



	155 
	155 
	Sling Common 
	Cause iii 
	Repeatedly 
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	As #163. Retaining embankment

and culverts partially re-built. Work

halted some three years ago due to a

disagreement between the National

Trust and EA. Requires completion.



	156 
	156 
	Galton Lane, Belbroughton 
	Cause iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	As #164. Mill pond quite extensive

and now silted. Weirs and culverts

need further attention. Culverts

around former mill silted and

requiring regrading down to next pool

area. Factory below weir floods from

stream and highway.



	157 
	157 
	Dark Lane, Belbroughton 
	Cause iii 
	Repeatedly 
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	The stream has been bypassed to

the left of the main complex. The

weir has been destroyed and will

overflow into the road. Need to

reinstate.



	158 
	158 
	Dark Lane/Belbroughton Road,


	Dark Lane/Belbroughton Road,


	Belbroughton



	Cause iii


	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Various leeks and weirs dividing flow.

This just about works and protects

the village area. The Highway takes

the flood water.



	159 
	159 
	Nash works complex,

Belbroughton


	Cause iii


	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Series of ancient culverts and mills

ponds partially filled in and built on

with EA permission. Former works

flooded out, usually due to major

blockages within culverts. The area

is to be redeveloped which should

improve the situation.



	160 
	160 
	Queens Head, Drayton Road,


	Queens Head, Drayton Road,


	Belbroughton



	Cause iii


	Historically 
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	Double weir to major culvert by side

of road. Worcestershire County

Council desilts system every 7 years

or so. Slight restriction downstream



	161 
	161 
	Drayton Road, Belbroughton 
	Cause iii 
	Repeatedly 
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	As #163,. Pond recently required by

Parish outfall rebuilt. Road known to

flood.



	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	162 
	162 
	Bromsgrove Road, Dayhouse


	Bromsgrove Road, Dayhouse


	Bank



	Cause iii


	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Hillside stream culverted and

possibly collapsed. This floods land

and the Machester Inn public house.

The rest of the Hamlet suffers from

surface water flooding off the

highway.



	163 
	163 
	Lodge Farm, near Bartley

Reservoir


	Cause iii


	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	The watercourse is bridged and

culverted causing localised flooding

within the Birmingham City Council

area.



	164 
	164 
	New Inns Lane, Rubery 
	Cause iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Recreation ground (Birmingham city

council) served by ditch and outfall to

60s estate. This isn’t adequate and

causes flooding to properties



	165 
	165 
	Gunner Lane, Rubery 
	Cause iv 
	Repeatedly 
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	Run off from Waseley Hills, initially

off land into back gardens which

causes various streams through the

estate to suffer. Worcestershire

County Council need to place in

control points. School extension has

new attenuation but there are still

problems



	166 
	166 
	Callow Brook Road, Nos 115A –

117 etc, Rubery


	Cause iii, iv and i (Callow

Brook)


	Cause iii, iv and i (Callow

Brook)


	SEWER 

	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Serious flooding to property where

the Callow Brook passes beneath

road systems. Worcestershire

County Council have tried to upgrade

the system but with partial success.

The estate upstream has problems

both with surface water runoff, but

especially, with storm infiltration into

foul mains. Severn Trent Water have

implemented various projects but

with limited success.



	167 
	167 
	Beacon Hill etc, Rubery 
	Cause i and iv 
	Repeatedly 
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	Scarp slope off Lickey Hills on to

Housing Estates. Various small

streams all give problems to adjacent

properties.



	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	168 
	168 
	New Road/Beverley Road, Rubery 
	Cause i, iii and iv 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage 
	A syss#te1m76jubsuttbinefpoa rerttichuelarirvtehreRceualvert

outfall



	169 
	169 
	Rose Hill, Cofton Hackett 
	Cause i and iv

SEWER 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	As #176 but stream runs adjacent to

highway. Bilberry Centre and island

become flooded on the odd occasion.

The foul water sewer has attenuated

tanks off line. Two others down

stream



	170 
	170 
	Ten Ashes Lane, Cofton Hackett 
	Ten Ashes Lane, Cofton Hackett 
	Figure

	Cause i and iv

SEWER 
	Repeatedly 
	TD
	TD

	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	One of the two other tanks

mentioned above also streams down

through back gardens to private

reservoir (built for Waterways. Will

cause localised flooding to property

and gardens.


	Figure

	171 
	171 
	Plymouth Road, Barnt Green 
	Cause i and iii

SEWER 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Two sets of attenuation tanks within

highways. Stream infiltration a

problem right down to Bittall

lane/Road which is the responsibility

of Severn Trent Water. Various

small dry ditches/streams will cause

instant flooding during flash storms.



	172 
	172 
	Fiery Hill Road, Barnt Green 
	C SEauWsEeRiii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	As above. Requires attenuation on

foul water system, in particular

although highway drains are also

inadequate.



	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	173 
	173 
	Bittell Lane, Barnt Green 
	Cause iii

SEWER 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	As above. Requires attenuation, but

stream area in and around Bittell

Lane and downstream will give

problems. As does small stream to

the rear of properties within Hewell

Lane (High Street). Localised

flooding of premises off Station

Approach which is a Highways

matter.



	174 
	174 
	Cofton Church Lane, Cofton


	Cofton Church Lane, Cofton


	Hackett 

	Cause iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage 
	S juesrtieosff oafcocledsc sutloveCrotsfto on n R Riiv ce hr arAdrsrow

Farm. Upgrade needed.



	175 
	175 
	Upper Bittell Reservoir 
	Cause iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Series of old culverts on River Arrow

just off access to Cofton Richards

Farm. Upgrade needed. British

waterways problem. Work has been

carried out on parts of the system –

culverts along the trackway to Bittell

Farm Road,



	176 
	176 
	Ash Lane, Hopwood 
	Cause iii and iv 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Local stream by side of road and in

waste land will cause problems.

Hopwood itself suffers from highway

drainage and run off from fields



	177 
	177 
	Lea End Lane, Lea End 
	Lea End Lane, Lea End 
	Figure

	Cause iii and iv 
	Repeatedly 
	TD
	TD

	Div
	Figure
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	Various streams conflict with highway

causing flooding problems. Run off

from field systems a common

problem.



	178 
	178 
	Watery Lane, Lea End 
	Cause iii and iv 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Various streams conflict with highway

causing flooding problems. Run off

from field systems a common

problem. Hence the name.



	179 
	179 
	Icknield Street, Weatherhill 
	Cause iv 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	The whole length of this Roman road

from Kings Norton to Redditch has

problems with surface water run off

from surrounding land. In this case

the scarp slope, road and stream

cause specific problems.



	180 
	180 
	Goodrest Road, Headley Heath 
	Goodrest Road, Headley Heath 
	Figure

	Cause i 
	Repeatedly 
	TD
	TD

	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Stream floods road. Line infilled on

downstream side. Classic case that

represents the whole of this particular

locality.
	Figure



	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
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	Watercourse and Cause2 
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	181 
	181 
	Gay Hill, Hollywood 
	Cause i and iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage 
	Aansdadbiotcvhee, sbubtloinckpeadrtbicyuhlaorusstreehaomlds

rubbish from conurbation area.



	182 
	182 
	Maypole Lane, Hollywood 
	C SEauWsEeRiii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage 
	PmeatienrteBnraonockea.ffLeacnteddlebfyt dlaecrkeloicft.

Pollution from foul water sewer.



	183 
	183 
	Peterbrook Road/Aqueduct Lane 
	Cause i and iii 
	Repeatedly 
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	The Peter Brook will burst its banks

on a regular basis. Upstream there

is a localised restriction due to an

illegal culvert (one of many).



	184 
	184 
	TD
	Figure
	Aqueduct Lane 

	Cause i and iii 
	Repeatedly 
	TD
	TD

	Div
	Figure
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage 
	Abesnaebaothvethbeutcathneals.tCreaapmacisitycainrrtiheed

system is lacking.



	185 
	185 
	TD
	Figure
	Hollywood Lane, Hollywood 

	Cause iii and iv 
	Repeatedly 
	TD
	TD

	Div
	Figure
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Highway culvert along with a pipe

restriction downstream add to

flooding at this low point. The estate

above suffers both from this stream

and land drainage (i.e. Simon Road)



	186 
	186 
	May Lane, Hollywood 
	Cause iii and iv 
	Repeatedly 
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	Continuation of above, but major

culvert and grid will cause serious

flooding



	187 
	187 
	Houndsfield Lane, Trueman’s


	Houndsfield Lane, Trueman’s


	Heath 

	Cause i 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage 
	F foorrsdtroenamRisveinr C thoelelo.cAaligtyo.odNaintd uircaalltyor

does give problems



	188 
	188 
	Barkers Lane, Tanner’s Green 
	Cause i and iv 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	A typical surface water runoff and

stream conflict within the highway

and property. The sub soil being a

heavy clay and this holds water at

ground level.



	189 
	189 
	Watery Lane/Dumble Pit Lane,


	Watery Lane/Dumble Pit Lane,


	Birch Acre 

	Cause iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	The upper reaches of the River Cole.

Controlled by the Worcestershire

County Council with weirs and

culverts conflicting with the highway

and properties.



	190 
	190 
	Old Rectory Lane down to Parish

Fields, Alvechurch 
	Cause i – River Arrow 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	The River Arrow (ordinary

watercourse) will overflow its banks

onto the land due to a combination of

high level flows meeting a controlling

leek to a former mill


	The River Arrow (ordinary

watercourse) will overflow its banks

onto the land due to a combination of

high level flows meeting a controlling

leek to a former mill


	Also Parish Fields is a natural

holding area above the weir before

Radford road.


	Downstream of here the Arrow is

enmained




	Part
	Figure
	Cause iii 
	Cause iii 
	Cause iii 
	Repeatedly 
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	New estate has balancing pond

(Severn Trent Water) before railway.

Passes onto golf course and causes

localised highway flooding in the

vicinity.



	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	191 
	191 
	George Road area, four houses

and other land 
	Cause iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Stream passing through urban area.

Restricted by development and

culverts/grids. Will flood both

properties and highways



	192 
	192 
	Withybed Green, five houses plus

other land 
	Cause iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Stream has a large catchment and is

restricted by culverts beneath road,

canal and railway. Property affected.

Difficult to ease situation on site.

Cleared road culvert but still lacks

capacity.



	193 
	193 
	Lickey Incline, Linthurst Newtown 
	Cause iii and iv 
	Historically 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage 
	Wenahtaenrccoeudrsbey aNnedtwdorarkinRagaeil isny2st0e0m6s.



	Figure
	194 
	194 
	Linthurst Newtown 
	TD
	TD
	Figure

	TD
	TD

	195 
	195 
	Sand Pit 
	Cause iii and iv 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	In high intensity storms surface water

will run off on to Little Heath Lane

and down Alcester Road thus

affecting the frontages of properties.

Also the Spadesbourne in this locality

is carried through a major culvert, for

which Bromsgrove District Council

are responsible.



	196 
	196 
	Land off little Heath Lane 
	Cause iii 
	Repeatedly 
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	Field systems behind Garden Centre

act as an emergency balancing pond

for motorway. Weir and cascade by

new Housing Estate.



	197 
	197 
	Long Eye, Alcester Road 
	Cause iii 
	Repeatedly 
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	Spadesbourne carried beneath main

road. Bridge has shallow arch. Road

floods. Downstream is Crows Mill

with various alterations to

Watercourse.



	198 
	198 
	Marlbrook Lane, Marlbrook 
	Cause iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Restrictive culvert beneath highway,

cannot cope with run off from

highway. Infill site controlled by EA.

Have left no adequate retention on

brook course



	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	199 
	199 
	Wildmoor Lane (top end) 
	Cause iii and iv 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Property and highway flooded when

stream is diverted into culvert.

Upstream the run off from

highway/motorway affects weir

(Sandy Lane). Downstream through

fields not managed. EA has bore

hole to input into Battlefield Brook to

compensate for lack of flow south of

Catshill.



	200 
	200 
	Cobnall Road, Catshill 
	Cause iii and i 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Stream from Lydiate Ash altered on

line and by culverting during

construction of motorway. Lack of

maintenance and heavy flows cause

properties to be flooded.



	201 
	201 
	TD
	Figure
	Green lane Balancing ponds,

Catshill 

	Cause iv 
	Repeatedly 
	TD
	TD

	Div
	Figure
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Bromsgrove District Council

constructed a series of balancing

ponds to protect the urban area. Run

off at this point can come from

Alvechurch Highway/Beacon Hill

which creates problems



	202 
	202 
	Mayfield Close, Catshill 
	Cause iii and iv 
	Repeatedly 
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	Series of attenuation systems serving

the motorway before entering the

water meadows around the

Battlefield Brook. At times this

affects properties within the Close.



	203 
	203 
	Church Road up to Golden Cross

Lane, Catshill 
	Cause iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Series of culverts and grids and

passage through back gardens

causes numerous problems to

property



	204 
	204 
	Dodford Road, Bournheath 
	Cause i

SEWER 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Various properties, but especially

four terraced houses suffer flooding.

The latter at a low point where two

catchments meet plus highway

drains and foul sewer



	205 
	205 
	Westfields/Stourbridge Road,


	Westfields/Stourbridge Road,


	Catshill



	Cause iii

SEWER 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Highway drains and storm water

sewer meet at crossroads. Impact

causing highway flooding but also

property in Meadow Road and below

Crown Inn



	206 
	206 
	Washingstocks, Catshill 
	Cause iii and iv 
	Repeatedly 
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	Run off from Hinton Fields along with

old weirs on brook causing land to be

flooded.



	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	218 
	218 
	Fish House Lane, Stoke Prior 
	Cause i and iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Subsidiary stream joins the River

Salwarpe. Backs up instantly.

Although a recent flood defence

scheme has eased the situation

upstream, property floods again due

to restrictive culverts. Properties

such as the two former mills and the

cottages off Bunstford Hill need flood

prevention measures.



	219 
	219 
	Hanbury Road, Stoke Prior


	Cause iii, iv

SEWER 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Road bridge causes fields to flood.

While in the past both storm water

and sewerage has cleared land

downstream of this bridge.



	220 
	220 
	Brickhouse Lane, Stoke Prior


	Cause i – River Salwarpe and

iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage 
	FSoarlwmaerrpfeo.rdWthartoeurgchouthrseeRniveeerds

clearing. Localised flooding only.



	221 
	221 
	Hanbury Road/Harris Brush, Stoke


	Hanbury Road/Harris Brush, Stoke


	Prior



	Cause i – Hen Brook and

Cause iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	The Hen Brook along with its

confluence with the canal can cause

serious flooding which is impractical

to remedy. Flood prevention

undertaken during more recent

planning applications but the fact

remains that the valley outlet is

obstructed by a fairly sizeable culvert

underneath Bayers Salt Pans.



	222 
	222 
	Trading Estates off Hanbury Road,

Stoke Prior


	Cause i and iii


	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	As above. Outfalls into the Hen

Brook or discharge into the canal and

highways drains cause flooding south

of the canal



	223 
	223 
	Shaw Lane, Stoke Prior


	Cause i – Hen Brook and

Cause iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage 
	B Pr riodpgeinrtgypjuosint tuopnstt rheeamHesnufBferrosofkr.om

localised flooding



	224 
	224 
	Astwood Lane, Stoke Prior 
	Cause iv 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Flooding of highway and property

due to relief of land and surface

water discharge off field systems.

Typical of surrounding area.



	225 
	225 
	Dusthouse Lane, Stoke Prior 
	Cause iv, iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Flooding of highway and property.

Typical of the area with narrow

highway, damaged roadside ditches

and runoff from fields.



	226 
	226 
	Brockhill Lane, Stoke Prior 
	Cause iii 
	Repeatedly 
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	Example of Parish lengthsman

improving one area of flooding but

passing problem to adjoining roads

and property.



	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	227 
	227 
	Agmore Lane/Warren Lane, Broad


	Agmore Lane/Warren Lane, Broad


	Green



	Cause iv and iii


	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Field systems, highways and distant

motorway along with flooding to

canal causes problems with both

properties and highway



	228 
	228 
	Upper Bentley 
	Cause iv and iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage 
	T loywpilcyainlgoflasncdatwtehreerdesleatntldemdreanintaogneflat

just does not work



	229 
	229 
	Lower Park Farm area, Beoley 
	Cause vi and iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	High water table. Typical conflict

with rural foul drainage (septic tanks

etc) with water courses causing

pollution. The situation has improved

as problem sites receive attention but

represent a health hazard.



	230 
	230 
	Icknield Street, Beoley Hall 
	Cause iv and iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage 
	L toowloclyailnisgeldanfld o, odpionngdosf, ipnrfoilpl ceortnyt.ribute



	231 
	231 
	Beoley Lane, Holt End 
	Cause iv and iii 
	Repeatedly 
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	Stream, bridge deck and highway

drains along with run off across fields

cause problems. Several properties

affected.



	232 
	232 
	Ravensbank development into

Redditch


	Cause and iii


	Repeatedly 
	Bromsgrove District Council Drainage

Engineer (John Bailey)


	New industrial units with own

attenuation systems but there have

been one or two incidents at the early

stage of construction of water

discharging into adjacent

underpasses etc within the confines

of Redditch Borough Council.



	233 
	233 
	Birmingham Road, Bordesley 
	Cause i and iii 
	Repeatedly 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage


	Significant overland flows from the

land between the A441 and B4101

Dagnell End Road (north-east

sector). These combine with the

River Arrow during times of spate

and, due to the fact that the A441 is

lower in part than the bridge over the

River Arrow, the highway is regularly

rendered impassable due to surface

flooding.


	Significant overland flows from the

land between the A441 and B4101

Dagnell End Road (north-east

sector). These combine with the

River Arrow during times of spate

and, due to the fact that the A441 is

lower in part than the bridge over the

River Arrow, the highway is regularly

rendered impassable due to surface

flooding.


	The land may no longer be properly

drained and similar conditions were

witnessed by run-off onto the A441

from the east at Bordesley, where

there are no visible signs of channels

or former channels serving the land

in question.




	Part
	Figure
	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	234 
	234 
	Western Road/Kidderminster


	Western Road/Kidderminster


	Road 

	Cause i? 
	Historically 
	BErnogminsegerro(vJeoDhnisBtriacitleCyo) uncil Drainage 
	History of flooding in this locality.



	235 
	235 
	Queens Car Park, Belbroughton 
	Cause i and cause iv 
	September 2008 
	YouTube 
	Fast flowing water down road and

through car park



	236 
	236 
	Nash Lane, Belbroughton 
	Cause i – Belne Brook 
	September 2008 
	YouTube


	Belne Brook broke banks. Video

shows flooding approximately 2ft

deep.



	237 
	237 
	Dark Lane, Belbroughton 
	Cause i and cause iv 
	20th July 2007 
	YouTube 
	Video shows water flowing fairly

rapidly down and across road.




	Notes:


	1. The above is not an exhaustive list of flooding records.


	1. The above is not an exhaustive list of flooding records.


	2. Causes of flooding


	2. Causes of flooding


	i. Overflow of watercourses and existing flood defences including water retention facilities such as flood storage reservoirs/washlands and storm water balancing

ponds;


	i. Overflow of watercourses and existing flood defences including water retention facilities such as flood storage reservoirs/washlands and storm water balancing

ponds;





	ii. Breaching of flood defences (including flood storage areas)


	iii. Mechanical, structural or operational failure (including due to blockages) or hydraulic structures, pumps etc;


	iv. Localised surface water flooding (including sewer flooding and overland flooding);


	v. Functional Floodplains or Washlands; and

vi. Groundwater flooding.


	v. Functional Floodplains or Washlands; and

vi. Groundwater flooding.



	3. Italic and underlined numbers indicate a general, unspecified location (e.g. an event affecting an entire town or a long stretch of river)
	3. Italic and underlined numbers indicate a general, unspecified location (e.g. an event affecting an entire town or a long stretch of river)


	Part
	Figure
	Table B4 : 
	Historic Flooding Records from watercourses within Other Areas in Redditch Borough


	ID³ 
	ID³ 
	ID³ 
	Location1 
	Watercourse and Cause2 
	Dates 
	Source 
	Comments



	18 
	18 
	Alcester Road, Feckenham 
	Cause iv 
	20/07/07


	Database provided by Redditch

Borough Council Drainage Engineer

(Clive Wilson)


	1 house internally flooded


	1 house internally flooded


	1 house internally flooded





	23 
	23 
	Astwood Lane, Feckenham


	Plack Brook

Cause i, iii and iv


	20/07/07


	20/07/07


	11/01/2008


	16/03/2008



	Database provided by Redditch

Borough Council Drainage Engineer

(Clive Wilson)


	2 houses suffered external flooding

and approximately 5 houses suffered

internal flooding


	2 houses suffered external flooding

and approximately 5 houses suffered

internal flooding


	Astwood Lane closed to traffic and

one property flooded


	Astwood Lane closed to traffic




	28 
	28 
	TD
	Figure
	Blaze Lane, Hunt End 

	Wixon Brook

Cause i and cause iv 
	20/07/07


	TD
	TD

	Database provided by Redditch

Borough Council Drainage Engineer

(Clive Wilson)


	Database provided by Redditch

Borough Council Drainage Engineer

(Clive Wilson)


	Database provided by Redditch

Borough Council Drainage Engineer

(Clive Wilson)



	1 property flooded internally due to

land drainage


	1 property flooded internally due to

land drainage




	33 
	33 
	TD
	Figure
	Chestnut Road, Astwood Bank 

	Cause iii and iv 
	20/07/07


	TD
	TD

	Database provided by Redditch

Borough Council Drainage Engineer

(Clive Wilson)


	Database provided by Redditch

Borough Council Drainage Engineer

(Clive Wilson)


	Database provided by Redditch

Borough Council Drainage Engineer

(Clive Wilson)



	2 properties flooded externally from

sewers and highways drainage


	2 properties flooded externally from

sewers and highways drainage




	39 
	39 
	TD
	Figure
	Droitwich Road, Feckenham 

	Bow Brook

Cause i, iii and iv 
	20/07/07


	TD
	TD

	Database provided by Redditch

Borough Council Drainage Engineer

(Clive Wilson)


	Database provided by Redditch

Borough Council Drainage Engineer

(Clive Wilson)


	Database provided by Redditch

Borough Council Drainage Engineer

(Clive Wilson)



	2 houses flooded internally from

sewers and highways drainage


	2 houses flooded internally from

sewers and highways drainage




	52 
	52 
	TD
	Figure
	High Street, Feckenham 

	Unspecified 
	20/07/07


	TD
	TD

	Database provided by Redditch

Borough Council Drainage Engineer

(Clive Wilson)


	Database provided by Redditch

Borough Council Drainage Engineer

(Clive Wilson)


	Database provided by Redditch

Borough Council Drainage Engineer

(Clive Wilson)



	3 houses suffered external and cellar

flooding


	3 houses suffered external and cellar

flooding




	64 
	64 
	TD
	Figure
	Love Lyne, Callow Hill 

	Cause i 
	20/07/07


	TD
	TD

	Database provided by Redditch

Borough Council Drainage Engineer

(Clive Wilson)


	Database provided by Redditch

Borough Council Drainage Engineer

(Clive Wilson)


	Database provided by Redditch

Borough Council Drainage Engineer

(Clive Wilson)



	1 house internally flooded


	1 house internally flooded




	70 
	70 
	Norgrove Lane, Elcocks Brook 
	Swans Brook

Cause i and iv? 
	20/07/07


	Database provided by Redditch

Borough Council Drainage Engineer

(Clive Wilson)


	1 house internally flooded


	1 house internally flooded


	1 house internally flooded





	83 
	83 
	Salt Way, Feckenham 
	B CraaunsdeoinaBnrdoo iiik 
	20/07/07 
	DBoartaobuagsheCporuonvcidileDdrbayinRageeddEitncghineer

(Clive Wilson)


	A number of houses suffered either

internal or external flooding by land

drainage and highways flooding



	86 
	86 
	Swansbrook Lane, Shurnock,


	Swansbrook Lane, Shurnock,


	Astwood Bank



	Bow Brook

Cause i and iv 
	20/07/07


	Database provided by Redditch

Borough Council Drainage Engineer

(Clive Wilson)


	2 houses flooded internally from land

drainage


	2 houses flooded internally from land

drainage


	2 houses flooded internally from land

drainage





	87 
	87 
	Western Hill Close, Astwood Bank 
	Cause iii and iv 
	20/07/07


	Database provided by Redditch

Borough Council Drainage Engineer

(Clive Wilson)


	2 houses externally flooded from

sewers and highways drainage
	2 houses externally flooded from

sewers and highways drainage
	2 houses externally flooded from

sewers and highways drainage





	Part
	Figure
	Notes


	1. The above is not an exhaustive list of flooding records.


	1. The above is not an exhaustive list of flooding records.


	2. Causes of flooding


	2. Causes of flooding


	i. Overflow of watercourses and existing flood defences including water retention facilities such as flood storage reservoirs/washlands and storm water balancing

ponds;


	i. Overflow of watercourses and existing flood defences including water retention facilities such as flood storage reservoirs/washlands and storm water balancing

ponds;





	ii. Breaching of flood defences (including flood storage areas)


	iii. Mechanical, structural or operational failure (including due to blockages) or hydraulic structures, pumps etc;

iv. Localised surface water flooding (including sewer flooding and overland flooding);


	v. Functional Floodplains or Washlands; and

vi. Groundwater flooding.


	v. Functional Floodplains or Washlands; and

vi. Groundwater flooding.



	3. Italic and underlined numbers indicate a general, unspecified location (e.g. an event affecting an entire town or a long stretch of river)
	3. Italic and underlined numbers indicate a general, unspecified location (e.g. an event affecting an entire town or a long stretch of river)


	Part
	Figure
	Appendix C


	Hydraulic Models

	Part
	Figure
	Appendix C – Hydraulic Models


	Tables C1 and C2 summarise the existing hydraulic models within the study area. This

information is also presented graphically in Figure 7.


	Table C1 – Existing Hydraulic Models within Bromsgrove District


	Watercourse Model


	Watercourse Model


	Watercourse Model


	Watercourse Model



	Type


	Type



	Extent Return


	Extent Return



	Periods


	Periods


	Modelled



	Flow Data

Available?


	Flow Data

Available?



	Comments


	Comments




	River


	River


	River


	Salwarpe



	ISIS 
	ISIS 

	Upstream:


	Upstream:


	SO 9579 7514 Downstream of Mill

Lane culvert although flood

outlines stop 200m d/s of M5 north

of Catshill


	Downstream:


	SO 8416 6008


	Confluence with River Severn



	5, 10, 25,

50, 75,

100, 200

1000 year

and 100

year plus

20%

(climate

change)


	5, 10, 25,

50, 75,

100, 200

1000 year

and 100

year plus

20%

(climate

change)



	Yes

Levels and

flows


	Yes

Levels and

flows



	Without defences


	Without defences


	Modification of

existing model


	Flood Outlines for all

return periods


	(Cross section

locations not provided)





	Table C2 – Existing Hydraulic Models within Redditch Borough


	Watercourse Model


	Watercourse Model


	Watercourse Model


	Watercourse Model



	Type


	Type



	Extent Return


	Extent Return



	Periods


	Periods


	Modelled



	Flow Data

Available

?


	Flow Data

Available

?



	Comments


	Comments




	Bow Brook,

Elcocks

Brook, Shell

Brook*


	Bow Brook,

Elcocks

Brook, Shell

Brook*


	Bow Brook,

Elcocks

Brook, Shell

Brook*



	ISIS (Bow

Brook and

Elcocks

Brook)

HEC-RAS

(Shell

Brook)


	ISIS (Bow

Brook and

Elcocks

Brook)

HEC-RAS

(Shell

Brook)



	Upstream: Sillins Lane Road

Bridge on Elcocks Brook (Elcocks

Brook Farmhouse) and

Swinbourne Road (upstream end

of The Wharrage)


	Upstream: Sillins Lane Road

Bridge on Elcocks Brook (Elcocks

Brook Farmhouse) and

Swinbourne Road (upstream end

of The Wharrage)


	Downstream: beyond the District

Boundary on Bow Brook



	5, 10, 25,

50, 75,

100, 150

and 200

year


	5, 10, 25,

50, 75,

100, 150

and 200

year



	Yes

Level and

flow


	Yes

Level and

flow



	HEC-RAS run steady

state


	HEC-RAS run steady

state


	ISIS run steady and

unsteady


	Flood Zones 2 and 3

produced


	Flood Outlines for all

return periods.


	Levels available for

selected cross

sections within

report.


	Models have been

provided.




	River Arrow

and River

Alne


	River Arrow

and River

Alne


	River Arrow

and River

Alne



	TD
	ISIS Above Arrow Valley Park in


	ISIS Above Arrow Valley Park in


	Redditch at the top of the Arrow

(SP052507) down to the

confluence with the Avon

(SP082507), and from Botley Mill

Farm (SP157638), upstream of

Henley in Arden on the Alne down

to the confluence with the Arrow in

Alcester (SP093573).



	5, 10, 25,

50, 75,

100 and

200 year


	5, 10, 25,

50, 75,

100 and

200 year



	Yes

Stage and

flow


	Yes

Stage and

flow



	TD

	Unsteady model


	Unsteady model


	1 in 100 year return

period contains with

and without

defences.


	Flood Outlines

provided for all return

periods


	Figure


	*NB, the Elcocks Brook is now referred to as the Swans Brook and the Shell Brook is now referred to as the Wixon

Brook and The Wharrage.

	Part
	Figure
	Appendix D


	Guidance

	Part
	Figure
	Appendix E


	Data Register

	Part
	Figure
	Appendix E – Data Register


	Description 
	Description 
	Description 
	Description 

	When


	When


	Requested



	Media Source


	Media Source



	TD
	When


	When


	Received




	Water Vole Survey (including channel

descriptions)


	Water Vole Survey (including channel

descriptions)


	Water Vole Survey (including channel

descriptions)



	04/03/2008 Report


	04/03/2008 Report



	TD
	Hayley Pankhurst

q(Bromsgrove DC)


	Hayley Pankhurst

q(Bromsgrove DC)



	04/03/2008


	04/03/2008




	Bromsgrove LDF Core Strategy 04/03/2008 Brochure


	Bromsgrove LDF Core Strategy 04/03/2008 Brochure


	Bromsgrove LDF Core Strategy 04/03/2008 Brochure



	TD
	TD
	Rosemary Williams

(Bromsgrove DC)


	Rosemary Williams

(Bromsgrove DC)



	04/03/2008


	04/03/2008




	Bromsgrove Planning and

Environment Services Issues and

Options


	Bromsgrove Planning and

Environment Services Issues and

Options


	Bromsgrove Planning and

Environment Services Issues and

Options



	04/03/2008 Brochure


	04/03/2008 Brochure



	TD
	Rosemary Williams

(Bromsgrove DC)


	Rosemary Williams

(Bromsgrove DC)



	04/03/2008


	04/03/2008




	Bromsgrove District Local Plan, 2004 04/03/2008


	Bromsgrove District Local Plan, 2004 04/03/2008


	Bromsgrove District Local Plan, 2004 04/03/2008



	TD
	Brochure and

Report


	Brochure and

Report



	Rosemary Williams

(Bromsgrove DC)


	Rosemary Williams

(Bromsgrove DC)



	04/03/2008


	04/03/2008




	Bromsgrove Local Plan Proposals


	Bromsgrove Local Plan Proposals


	Bromsgrove Local Plan Proposals


	Map



	04/03/2008 Brochure/Report


	04/03/2008 Brochure/Report



	TD
	Rosemary Williams

(Bromsgrove DC)


	Rosemary Williams

(Bromsgrove DC)



	04/03/2008


	04/03/2008




	Redditch Borough LDF 04/03/2008 Folder


	Redditch Borough LDF 04/03/2008 Folder


	Redditch Borough LDF 04/03/2008 Folder



	TD
	TD
	Emma Baker

(Redditch BC)


	Emma Baker

(Redditch BC)



	08/03/2008


	08/03/2008




	10K and 50K background mapping 31/03/2008 TIFF Tiles


	10K and 50K background mapping 31/03/2008 TIFF Tiles


	10K and 50K background mapping 31/03/2008 TIFF Tiles



	TD
	TD
	Katrina Woodger

(Redditch BC)


	Katrina Woodger

(Redditch BC)



	01/04/2008


	01/04/2008




	Outstanding 50K background mapping

for Redditch


	Outstanding 50K background mapping

for Redditch


	Outstanding 50K background mapping

for Redditch



	TD
	TD
	31/03/2008 TIFF Tiles Rosemary Williams 18/08/2008


	31/03/2008 TIFF Tiles Rosemary Williams 18/08/2008



	TD

	Mastermap Data – Worcestershire 31/03/2008 ESRI


	Mastermap Data – Worcestershire 31/03/2008 ESRI


	Mastermap Data – Worcestershire 31/03/2008 ESRI



	TD
	TD
	Katrina Woodger

(Redditch BC)


	Katrina Woodger

(Redditch BC)



	04/04/2008


	04/04/2008




	Development Sites - Bromsgrove


	Development Sites - Bromsgrove


	Development Sites - Bromsgrove



	28/03/2008

(01 April 2008)

(04 April 2008)


	28/03/2008

(01 April 2008)

(04 April 2008)


	(08 April 2008)



	Shapefiles


	Shapefiles



	John Knott

(Bromsgrove DC)

Hayley Pankhurst

(Bromsgrove DC)

Rosemary Williams

(Bromsgrove DC)


	John Knott

(Bromsgrove DC)

Hayley Pankhurst

(Bromsgrove DC)

Rosemary Williams

(Bromsgrove DC)



	30/04/2008


	30/04/2008




	Development Sites –

Redditch


	Development Sites –

Redditch


	Development Sites –

Redditch



	08/04/2008 Shapefiles


	08/04/2008 Shapefiles



	TD
	Alexa Williams

(Redditch BC)


	Alexa Williams

(Redditch BC)


	Alison Grimmett

(Redditch BC, GIS)



	‘Strategic’ -

07/05/2008


	‘Strategic’ -

07/05/2008


	ADRs –

23/04/2008




	250K Maps - Worcestershire 01/0/4/2008 TIFF Tiles


	250K Maps - Worcestershire 01/0/4/2008 TIFF Tiles


	250K Maps - Worcestershire 01/0/4/2008 TIFF Tiles



	TD
	TD
	Katrina Woodger

(Redditch BC)


	Katrina Woodger

(Redditch BC)



	01/04/2008


	01/04/2008




	Streetmap of Bromsgrove


	Streetmap of Bromsgrove


	Streetmap of Bromsgrove



	01/0/4/2008


	01/0/4/2008


	09/04/2008



	TIFF Tiles


	TIFF Tiles



	John Knott

(Bromsgrove DC)


	John Knott

(Bromsgrove DC)


	Shirley Atkins

(Bromsgrove DC)



	30/04/2008


	30/04/2008




	Flood Zones 01/0/4/2008 Shapefile


	Flood Zones 01/0/4/2008 Shapefile


	Flood Zones 01/0/4/2008 Shapefile



	TD
	TD
	EA enquiries

(Tewkesbury

External Relations)

Matthew Weston


	EA enquiries

(Tewkesbury

External Relations)

Matthew Weston



	07/05/2008


	07/05/2008




	LiDAR data 01/0/4/2008 ASCII Tiles


	LiDAR data 01/0/4/2008 ASCII Tiles


	LiDAR data 01/0/4/2008 ASCII Tiles



	TD
	TD
	EA enquiries

(Tewkesbury

External Relations)

Mike Plant


	EA enquiries

(Tewkesbury

External Relations)

Mike Plant



	08/05/2008
	08/05/2008




	Part
	Figure
	Description 
	Description 
	Description 
	When


	When


	Requested



	Media Source


	TD
	When


	When


	Received




	SAR Data 01/0/4/2008 -


	SAR Data 01/0/4/2008 -


	TD
	TD
	EA enquiries

(Tewkesbury

External Relations)


	-


	-


	Probably

not

necessary




	Hydrometric Guage Data 01/0/4/2008 .all files


	Hydrometric Guage Data 01/0/4/2008 .all files


	TD
	TD
	EA enquiries

(Tewkesbury

External Relations)

Matthew Weston


	07/05/2008



	List of available survey data 01/0/4/2008 Email


	List of available survey data 01/0/4/2008 Email


	TD
	TD
	EA enquiries

(Tewkesbury

External Relations)

Matthew Weston


	07/05/2008



	Hydraulic Models 01/0/4/2008 Email


	Hydraulic Models 01/0/4/2008 Email


	TD
	TD
	EA enquiries

(Tewkesbury

External Relations)

Matthew Weston


	List of

available:

07/05/2008



	NFCDD data 01/0/4/2008 Shapefiles


	NFCDD data 01/0/4/2008 Shapefiles


	TD
	TD
	EA enquiries

(Tewkesbury

External Relations)

Matthew Weston


	07/05/2008



	Flood Event data 01/0/4/2008 Email


	Flood Event data 01/0/4/2008 Email


	TD
	TD
	EA enquiries

(Tewkesbury

External Relations)

Matthew Weston


	07/05/2008



	SFRAs from neighbouring authorities 01/0/4/2008


	SFRAs from neighbouring authorities 01/0/4/2008


	TD
	-


	EA enquiries

(Tewkesbury

External Relations)


	-


	-


	(Wyre

Forest, RH)




	ABDs 01/0/4/2008 -


	ABDs 01/0/4/2008 -


	TD
	TD
	EA enquiries

(Tewkesbury

External Relations)

Matthew Weston


	07/05/2008

(none exist)



	Historic Flood Outlines 01/0/4/2008 Shapefiles


	Historic Flood Outlines 01/0/4/2008 Shapefiles


	TD
	TD
	EA enquiries

(Tewkesbury

External Relations)

Matthew Weston


	07/05/2008



	Modelled Flood Outlines 01/0/4/2008 Shapefile


	Modelled Flood Outlines 01/0/4/2008 Shapefile


	TD
	TD
	EA enquiries

(Tewkesbury

External Relations)

Matthew Weston


	07/05/2008



	Groundwater Levels 01/0/4/2008 Shapefiles


	Groundwater Levels 01/0/4/2008 Shapefiles


	TD
	TD
	EA enquiries

(Tewkesbury

External Relations)

Matthew Weston


	07/05/2008



	Groundwater Vulnerability Maps 01/0/4/2008 Shapefiles


	Groundwater Vulnerability Maps 01/0/4/2008 Shapefiles


	TD
	TD
	EA enquiries

(Tewkesbury

External Relations)

Matthew Weston


	07/05/2008



	Part
	Figure
	Description 
	Description 
	Description 
	When


	When


	Requested



	Media Source


	TD
	When


	When


	Received




	Groundwater Source Protection Zones 01/0/4/2008 Shapefiles


	Groundwater Source Protection Zones 01/0/4/2008 Shapefiles


	TD
	TD
	EA enquiries

(Tewkesbury

External Relations)

Matthew Weston


	07/05/2008



	River Quality Data (GQA and RQO) 01/0/4/2008 Shapefile


	River Quality Data (GQA and RQO) 01/0/4/2008 Shapefile


	TD
	TD
	EA enquiries

(Tewkesbury

External Relations)

Matthew Weston


	07/05/2008



	CFMPs


	CFMPs


	CFMPs


	River Severn



	01/0/4/2008 PDF


	TD
	Internet – EA

Website


	01/04/2008



	CAMS


	CAMS


	CAMS


	Warwickshire Avon CAMS

Worcestershire Middle Severn CAMS

Tame, Anker and Mease CAMS



	01/0/4/2008 PDF


	TD
	Internet – EA

Website


	01/04/2008



	Watercourse and Flooding Data –

Redditch


	Watercourse and Flooding Data –

Redditch


	04/04/2008


	Excel

Spreadsheet, MS

Word Document &

PDF


	Clive Wilson 14/04/2008


	TD

	Highways Flooding Records 04/04/2008


	Highways Flooding Records 04/04/2008


	TD
	Excel


	Excel


	Spreadsheet



	David Aitchison

(Area 9) Amey

Mouchel - email


	17/04/2008



	Worcestershire County Plan 07/04/2008 PDF Document Online 07/04/2008


	Worcestershire County Plan 07/04/2008 PDF Document Online 07/04/2008


	TD
	TD
	TD
	TD

	Making Space for Water, The Role of

Land Use and Land Management in

Delivering Flood Risk Management,

Jan 2008


	Making Space for Water, The Role of

Land Use and Land Management in

Delivering Flood Risk Management,

Jan 2008


	Making Space for Water, The Role of

Land Use and Land Management in

Delivering Flood Risk Management,

Jan 2008


	Making Space for Water, The Role of

Land Use and Land Management in

Delivering Flood Risk Management,

Jan 2008




	TD
	TD
	07/04/2008 PDF Document Online 07/04/2008


	TD

	Sewer Flooding Records 08/04/2008


	Sewer Flooding Records 08/04/2008


	TD
	Excel


	Excel


	Spreadsheet



	Andrew Marsh &

Martin Young

(Severn Trent

Water)


	25/06/2008



	Background Information about

Bromsgrove Drainage


	Background Information about

Bromsgrove Drainage


	09/04/2008 Conversation


	TD
	John Bailey

(Bromsgrove DC

Land Drainage)


	09/04/2008



	Canal Flooding Records 10/04/2008 Letter


	Canal Flooding Records 10/04/2008 Letter


	TD
	TD
	Sally Phipps (British

Waterways) - letter


	25/04/2008



	Bromsgrove Housing Capacity Study,

2004


	Bromsgrove Housing Capacity Study,

2004


	TD
	TD
	10/04/2008 PDF Document Online 10/04/2008


	TD

	Worcestershire County Emergency


	Worcestershire County Emergency


	Worcestershire County Emergency


	Flood Plan



	TD
	TD
	16/04/2008 PDF Document Online 16/04/2008


	TD

	5 year housing land supply in Redditch

Borough


	5 year housing land supply in Redditch

Borough


	5 year housing land supply in Redditch

Borough


	5 year housing land supply in Redditch

Borough




	TD
	TD
	18/04/2008 PDF Document Online 18/04/2008


	TD

	Appendix 2, Worcestershire RSS 18/04/2008 PDF Document Online 18/04/2008


	Appendix 2, Worcestershire RSS 18/04/2008 PDF Document Online 18/04/2008


	TD
	TD
	TD
	TD

	Shell Brook Survey Data, 2002 07/05/2008 CD


	Shell Brook Survey Data, 2002 07/05/2008 CD


	TD
	TD
	EA – Matthew

Weston

(received from EA

Barnaby Ellis)


	04/06/2008



	Part
	Figure
	Description 
	Description 
	Description 
	When


	When


	Requested



	Media Source


	TD
	When


	When


	Received




	Bow Brook Survey Data and Report,

2002


	Bow Brook Survey Data and Report,

2002


	07/05/2008 CD


	TD
	EA – Matthew

Weston

(received from EA

Barnaby Ellis)


	04/06/2008



	Elcocks Brook Survey Data, 2002 07/05/2008 CD


	Elcocks Brook Survey Data, 2002 07/05/2008 CD


	TD
	TD
	EA – Matthew

Weston

(received from EA

Barnaby Ellis)


	04/06/2008



	NATCON 257 – Bow/Shell & Ecocks

Brook Models, 2004


	NATCON 257 – Bow/Shell & Ecocks

Brook Models, 2004


	NATCON 257 – Bow/Shell & Ecocks

Brook Models, 2004


	NATCON 257 – Bow/Shell & Ecocks

Brook Models, 2004




	07/05/2008 CD


	TD
	EA – Matthew

Weston

(received from EA

Barnaby Ellis)


	04/06/2008



	Arrow Alne Section 105, FRM Study –

Annex 3, Digital Deliverables, 2003


	Arrow Alne Section 105, FRM Study –

Annex 3, Digital Deliverables, 2003


	Arrow Alne Section 105, FRM Study –

Annex 3, Digital Deliverables, 2003


	Arrow Alne Section 105, FRM Study –

Annex 3, Digital Deliverables, 2003




	07/05/2008 CD


	TD
	EA – Matthew

Weston

(received from EA

Barnaby Ellis)


	04/06/2008



	Copy of River Arrow and Alne iSIS test

model, 2005


	Copy of River Arrow and Alne iSIS test

model, 2005


	Copy of River Arrow and Alne iSIS test

model, 2005


	Copy of River Arrow and Alne iSIS test

model, 2005




	07/05/2008 CD


	TD
	EA – Matthew

Weston

(received from EA

Barnaby Ellis)


	04/06/2008



	Arrow and Alne Flood Risk Mapping

Investigation, 2003


	Arrow and Alne Flood Risk Mapping

Investigation, 2003


	Arrow and Alne Flood Risk Mapping

Investigation, 2003


	Arrow and Alne Flood Risk Mapping

Investigation, 2003




	07/05/2008 CD


	TD
	EA – Matthew

Weston

(received from EA

Barnaby Ellis)


	04/06/2008



	Flood Resilience Analysis, Redditch 02/06/2008 Document RBC – Clive Wilson 02/06/2008


	Flood Resilience Analysis, Redditch 02/06/2008 Document RBC – Clive Wilson 02/06/2008


	TD
	TD
	TD
	TD

	Watercourse Names 02/06/2008 Hardcopy map RBC – Clive Wilson 02/06/2008


	Watercourse Names 02/06/2008 Hardcopy map RBC – Clive Wilson 02/06/2008


	TD
	TD
	TD
	TD

	Culvert locations, inspection times and

STW balancing ponds


	Culvert locations, inspection times and

STW balancing ponds


	02/06/2008


	Excel spreadsheet

and hardcopy map


	RBC – Clive Wilson 02/06/2008


	TD

	Batchley Brook Flood Outline 2007 02/06/2008


	Batchley Brook Flood Outline 2007 02/06/2008


	TD
	Hardcopy with

photos


	RBC – Clive Wilson 02/06/2008


	TD

	Catchment outlines – Redditch 02/06/2008 Hardcopy Map RBC – Clive Wilson 02/06/2008


	Catchment outlines – Redditch 02/06/2008 Hardcopy Map RBC – Clive Wilson 02/06/2008


	TD
	TD
	TD
	TD

	Historical Flooding Records from BHS

Chronology of British Hydrological

Events


	Historical Flooding Records from BHS

Chronology of British Hydrological

Events


	TD
	TD
	04/06/2008 Electronic Internet 04/06/2008


	TD

	Redditch Borough Council Policy

Statement on Flood Defence, Dec

2005


	Redditch Borough Council Policy

Statement on Flood Defence, Dec

2005


	TD
	TD
	10/06/2008 PDF Internet 10/06/2008


	TD

	Environment Agency High Level

Target 3: Emergency Exercises and

Emergency Plans’ Report to DEFRA

April 2005


	Environment Agency High Level

Target 3: Emergency Exercises and

Emergency Plans’ Report to DEFRA

April 2005


	Environment Agency High Level

Target 3: Emergency Exercises and

Emergency Plans’ Report to DEFRA

April 2005


	Environment Agency High Level

Target 3: Emergency Exercises and

Emergency Plans’ Report to DEFRA

April 2005




	TD
	TD
	10/05/2008 PDF Internet 10/05/2008


	TD

	CEH National River Flow Archive Data

http://www.ceh.ac.uk/data/nrfa/catchm

ent_spatial_information.html


	CEH National River Flow Archive Data

http://www.ceh.ac.uk/data/nrfa/catchm

ent_spatial_information.html


	CEH National River Flow Archive Data

http://www.ceh.ac.uk/data/nrfa/catchm

ent_spatial_information.html


	River Arrow, River Salwarpe, River

Cole and Bow Brook



	10/05/2008


	Electronic figures

and text


	Internet 10/05/2008
	TD



	Part
	Figure
	Description 
	Description 
	Description 
	When


	When


	Requested



	Media Source


	TD
	When


	When


	Received




	West Midlands Regional Spatial

Strategy (RSS 11) The Impact of

Housing Growth on Water Quality and

Waste Water Infrastructure


	West Midlands Regional Spatial

Strategy (RSS 11) The Impact of

Housing Growth on Water Quality and

Waste Water Infrastructure


	TD
	TD
	10/05/2008 PDF Report Internet 10/05/2008


	TD

	East Staffordshire Water, Water

Resource Management Plan and Non�Technical Summary


	East Staffordshire Water, Water

Resource Management Plan and Non�Technical Summary


	TD
	TD
	12/05/2008 PDF Report Internet 12/05/2008


	TD

	Severn Trent Water, Water Resource

Management Plan and Non-Technical

Summary


	Severn Trent Water, Water Resource

Management Plan and Non-Technical

Summary


	TD
	TD
	12/05/2008 PDF Report Internet 12/05/2008


	TD

	South Staffordshire Water, Strategic

Direction Statement


	South Staffordshire Water, Strategic

Direction Statement


	TD
	TD
	12/05/2008 PDF Report Internet 12/05/2008


	TD

	Severn Trent Water, Strategic

Direction Statement


	Severn Trent Water, Strategic

Direction Statement


	TD
	TD
	12/05/2008 PDF Report Internet 12/05/2008


	TD

	South Staffordshire Water SEA Report 12/05/2008 PDF Document


	South Staffordshire Water SEA Report 12/05/2008 PDF Document


	TD
	TD
	South Staffordshire


	South Staffordshire


	Water Website



	12/05/2008



	Focus on Water, Dec 2007 12/05/2008 PDF Document


	Focus on Water, Dec 2007 12/05/2008 PDF Document


	TD
	TD
	Severn Trent Water


	Severn Trent Water


	Website



	12/05/2008



	Schematics and Information regarding

sewer networks, water supply

networks, sewage treatment works

capacity etc from Severn Trent Water.


	Schematics and Information regarding

sewer networks, water supply

networks, sewage treatment works

capacity etc from Severn Trent Water.


	13/06/2008 Partial (Email)


	TD
	Andrew Marsh


	Andrew Marsh


	Severn Trent Water



	04/07/2008



	Schematics of water supply network

from South Staffordshire Water


	Schematics of water supply network

from South Staffordshire Water


	13/06/2008


	Excel


	Excel


	Spreadsheet



	Dave Martin


	Dave Martin


	South Staffordshire


	Water



	02/07/2008



	Bromsgrove District Council, Land

Availability Housing and Employment

Surveys


	Bromsgrove District Council, Land

Availability Housing and Employment

Surveys


	TD
	19/06/2008 Hard Copy Report


	Rosemary Williams,

Bromsgrove DC


	24/06/2008



	River Salwarpe Model 11/07/2008 CD


	River Salwarpe Model 11/07/2008 CD


	TD
	TD
	Sue Munns (via

Sumi Lai)


	18/07/2008



	Information regarding groundwater

flooding


	Information regarding groundwater

flooding


	17/07/2008


	Telephone

conversation


	Alistair Brodey

(Fradley) re

Redditch


	Alistair Brodey

(Fradley) re

Redditch


	Tony Jenkins

(Shrewsbury) re

Bromsgrove



	17/07/2008


	17/07/2008


	22/07/2008




	Flood Watch Areas – West

Warwickshire (Redditch)


	Flood Watch Areas – West

Warwickshire (Redditch)


	TD
	TD
	19/06/2008 GIS Shapefile EA (Wendy Rees) 16/07/2008


	TD

	Statement regarding standard and

condition of flood defences through

Redditch


	Statement regarding standard and

condition of flood defences through

Redditch


	19/06/2008 Email


	TD
	[Peter Clarke via

Tina Scott]


	15/08/2008



	Statement on viability of rainfall

warnings in Redditch


	Statement on viability of rainfall

warnings in Redditch


	19/06/2008 Email


	TD
	[Peter Coxhill via

Tina Scott]


	15/08/2008



	Corrections to JFLOW flood zones 19/06/2008


	Corrections to JFLOW flood zones 19/06/2008


	TD
	TD
	[Niall Hall via Tina

Scott]


	Not


	Not


	Available




	Part
	Figure
	Description 
	Description 
	Description 
	When


	When


	Requested



	Media Source


	TD
	When


	When


	Received




	River Salwarpe FRA (JBA) 10/07/2008 Paul Flynn


	River Salwarpe FRA (JBA) 10/07/2008 Paul Flynn


	TD
	TD
	TD
	Not


	Not


	Available




	Gallows Brook FRAs 10/07/2008 Paul Flynn


	Gallows Brook FRAs 10/07/2008 Paul Flynn


	TD
	TD
	TD
	Not


	Not


	Available




	Bromsgrove models and/or surveys 10/07/2008 Paul Flynn


	Bromsgrove models and/or surveys 10/07/2008 Paul Flynn


	TD
	TD
	TD
	Not


	Not


	Available




	SAR data 10/07/2008 Paul Flynn


	SAR data 10/07/2008 Paul Flynn


	TD
	TD
	TD
	Not


	Not


	Available




	Flood Watch Shapefile - Bromsgrove 10/07/2008 Paul Flynn 24/07/2008


	Flood Watch Shapefile - Bromsgrove 10/07/2008 Paul Flynn 24/07/2008


	TD
	TD
	TD
	TD

	Flood Outlines for 25yr and 100yr +CC

for River Salwarpe


	Flood Outlines for 25yr and 100yr +CC

for River Salwarpe


	TD
	23/07/2008 Email GIS outlines


	(Sue Munns)

Peter Restorick


	20/08/2008



	Historical Flooding Information Map and Text John Bailey 05/08/2008


	Historical Flooding Information Map and Text John Bailey 05/08/2008


	TD
	TD
	TD
	TD

	Sewer Locations and problems in

Bromsgrove


	Sewer Locations and problems in

Bromsgrove


	TD
	TD
	05/08/2008 Map and Text John Bailey 12/08/2008


	TD

	Sewer Locations and problems in

Redditch


	Sewer Locations and problems in

Redditch


	TD
	TD
	12/08/2008 Map and Email Clive Wilson 14/08/2008
	TD





