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1. Introduction 
Atkins was commissioned by Lioncourt Homes to prepare a Flood Risk Assessment to support an outline 
planning application for a proposed residential development on land off Fulford Hall Road, Tidbury Green, 
Solihull. 

This Flood Risk Assessment has been prepared in accordance with the National Planning Policy 
Framework

1
 (NPPF) and associated Technical Guidance

2
. The scope of this Assessment has been 

established through consultations with the Environment Agency, Solihull Metropolitan Borough Council and 
Severn Trent Water. 

  

                                                      
1
 National Planning Policy Framework, March 2012, Department for Communities & Local Government. 

2
 Technical Guidance to the National Planning Policy Framework, March 2012, Department for Communities 

& Local Government. 
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2. Policy Framework 
2.1. National Policy 
The assessment and management of flood risk related to new developments is included within the National 
Planning Policy Framework

1
 and its associated Technical Guide

2
. This information is applicable to all new 

developments within England and Wales. Further information related to this is provided in Appendix A. 

2.2. Local Policies 

2.2.1. Solihull Unitary Development Plan 
The Solihull Unitary Development Plan was adopted in February 2006 and is the current development plan 
for the area. The policies relevant to this Assessment are set out below: 

Policy ENV12 River Blythe Catchment Area 
In considering proposals for development, the Council will seek to conserve and enhance the River Blythe 
catchment, both for its contribution to the natural environment of the Borough, and as an important source of 
drinking water. Development within the catchment area will be permitted only if it would not have an adverse 
effect on water quality, flooding or biodiversity, and should seek to enhance the catchment wherever 
possible. 

Policy ENV17 Water Protection 
In considering proposals for development, the Council will have regard to their impact on the quality of 
ground and surface water resources in the Borough. Development that is harmful to such resources will be 
permitted only if it incorporates adequate pollution control measures, including sustainable drainage systems 
where appropriate, as agreed with the Environment Agency, to overcome any threat. All development will be 
required to include foul and surface water provision to ensure that the final discharge does not cause water 
pollution. 

Policy ENV17/1 Sustainable Drainage Systems 
The Council will expect sustainable drainage systems to be incorporated into all developments, unless it can 
be demonstrated that it is inappropriate or impossible to achieve. 

Policy ENV21 Development In Floodplains 
In considering proposals for development, the Council will protect the capacity of flood plains in the Borough. 
Development within a flood plain will be permitted only if it does not reduce the capacity of the flood plain, 
and its location is not liable to flooding. Built development will be permitted only in exceptional circumstances 
and limited to essential infrastructure. 

2.2.2. Solihull Draft Local Plan 2012 
The Solihull Local Development Framework is currently being prepared. As part of this process, the Draft 
Local Plan Submission Document has been produced. This includes the following policies that are relevant 
to this Assessment. 

Policy P11 Water Management 
All new development should have regard to the actions and objectives of appropriate River Basin 
Management Plans in striving to protect and improve the quality of water bodies in and adjacent to the 
Borough, including the Rivers Blythe and Cole and their tributaries. Developers shall undertake thorough risk 
assessments of the impact of proposals on surface and groundwater systems and incorporate appropriate 
mitigation measures where necessary. Developers shall engage in early discussions with water companies 
to ensure that appropriate sewerage infrastructure is provided in a timely manner to serve any proposed 
development. 

The Council recognises the need for water efficiency in all new development. Developers shall demonstrate 
the highest possible standards of water efficiency through the use of water efficient fittings and appliances, 
and where appropriate, recycling of potable, grey water and rainwater in order to minimise consumption. 



 

 
 

  
Atkins   Flood Risk Assessment | Version 1.0 | 30 September 2013 | 5117672 8 
 

All new development shall incorporate sustainable drainage systems, unless it is shown to be impractical to 
do so. Developers shall ensure that adequate space is made for water within the design layout of all new 
developments to support the full use of sustainable drainage systems, and shall demonstrate that 
improvements to the water environment will be maximised through consideration of a range of techniques. 
Wherever possible, sustainable drainage systems will be expected to contribute towards wider sustainability 
considerations, including amenity, recreation, conservation of biodiversity and landscape character, as well 
as flood alleviation and water quality control. 

Developers shall explore opportunities to contribute towards the objectives of relevant Catchment Flood 
Management Plans. Wherever possible, development should promote the reduction of flood risk by seeking 
to reinstate the natural floodplain, the de-culverting of watercourses and the limiting of surface water runoff to 
green field rates via the use of sustainable drainage techniques. On all development sites larger than 1 
hectare, surface water discharge rates shall be limited to greenfield rates of 5 litres per second per hectare. 
Developers will be expected to demonstrate that the layout and design of a development takes account of 
the surface water flows in extreme events so as to avoid flooding of properties, both within and outside the 
site. Applications for new development where there is a flood risk issue should be accompanied by a site 
flood risk assessment. Developers are encouraged to secure reduction of flood risk by the provision or 
enhancement of green infrastructure, wherever possible. 

Existing flood defence infrastructure will be protected and development that would compromise the flood 
defence function will be permitted only if it is demonstrated through a flood risk assessment that the risk both 
within and outside the site, and to sites further downstream is not increased. 

New development will not normally be permitted within areas at risk of flooding. Where it is clearly 
demonstrated that there are no other viable sites at lower risk of flooding, consideration will be given to 
development in such locations, providing that it is designed to be safe from the effects of flooding and will 
minimise flood risk on the site and reduce risks elsewhere. 
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3. Background Information 
3.1. Environment Agency 
The response received from the Environment Agency following an enquiry is summarised below and 
included in full in Appendix B: 

 The proposed development site is located within Flood Zone 1 (less than a 0.1% (1 in 1,000) change of 
flooding in any one year from rivers). 

 There are no records of flooding in the area; however, this does not mean that flooding has not occurred. 

 Provided that the watercourse on the southern boundary of the site is relatively uniform, Manning’s 
equation based calculations would be acceptable to determine the 1 in 100-year +20% flood extents 
within the site. There must be at least 600mm between the maximum flood level and the finished floor 
level of any proposed building. 

 Sustainable drainage (SuDS) features are required on all new development sites. Infiltration is the 
preferred method of surface water disposal. 

 The Flood Risk Assessment must justify the selection of SuDS and the chosen method of surface water 
disposal. 

 Adoption and maintenance of SuDS features must be considered at the design stage. 

3.2. Severn Trent Water 
A Development Enquiry Request has been submitted to Severn Trent Water. A copy of the response 
received is shown in Appendix B and is summarised below: 

 The proposed development, based on 250 units, is predicted to generate a peak foul water flow rate of 
5.85l/s, assuming 3 DWF. 

 There is a public 150mm diameter foul water sewer located within Fulford Hall Road and Norton Lane. 
Modelling shows both surcharging of and flooding originating from this sewer; therefore, it is not clear 
whether there is capacity to accommodate flows from the proposed development. 

 A developer-funded modelling study must be undertaken by Severn Trent Water to establish the impact 
of the proposed development on the local foul water sewerage system. 

 There is a watercourse along the southern boundary of the site which, if soakaways are demonstrated 
not to be suitable, should be the outfall for surface water from the proposed development. 

3.3. Local Authority 
The response from Solihull Metropolitan District Council following an enquiry is summarised below and 
included in full in Appendix B: 

 As the proposed development site is greenfield, the disposal of surface water must use sustainable 
techniques to mimic a greenfield discharge rate of 5l/s/ha. 

 All SuDS must be designed to manage a 1 in 30-year rainfall event. 

 SuDS are encouraged. These can either be maintained by a registered maintenance company or, if the 
open space and the SuDS are offered for adoption together, they can be considered for future 
maintenance at public expense, if appropriately designed. 

 If SuDS are proved to be impossible, an attenuated surface water discharge into either off-site public 
sewers or a local watercourse must be considered. If the attenuation is in the form of a pond, the 
developer must consider the access requirements for future maintenance. 

 The watercourse on the southern boundary of the site requires some improvement to allow it to function 
adequately. It is anticipated improvement on the site and further downstream may be required. 

 The drainage design parameters for the site and resultant solutions must be approved by the Council, 
the Environment Agency and/or Severn Trent Water, as appropriate. 

 The surface water flood map for the area shows an area within the site to be subject to flooding during 
the 1 in 30-year event. 

 The Flood Risk Assessment must consider the impact of exceedance flows on both proposed and 
existing dwellings. 

 Any works to the existing watercourse may require Land Drainage Consent and must be undertaken in 
compliance with the Water Framework Directive to ensure no reduction in water quality. 
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 It is suspected that land drainage may be affected by the development proposed. The developer must 
consult with the Council as Land Drainage Authority prior to undertaking any works. 

 Any works to the watercourse should aim to improve habitats and biodiversity within the watercourse. 

 The development proposals must include appropriate space for on-line watercourse maintenance using 
an excavator. 

A review of the Solihull Preliminary Flood Risk Assessment
3
 has identified the following information relevant 

to this Assessment: 

 Surface water flooding occurs across the Borough with a concentration towards the west. 

 There are no confirmed reports of groundwater flooding within the Borough; however, there are 
unsubstantiated reports of groundwater emergence beneath properties in the Shirley area. 

 The proposed development site is located in an area identified as having a 50 – 75% probability of being 
susceptible to groundwater flooding. 

 There are records of flooding occurring at the junction between Norton Lane and Fulford Hall Road, and 
on Rumbush Lane. The source of this flooding is not known. 

3.4. Public Consultation 
A public consultation event was held on 04 June 2013 in Earlswood Methodist Church Hall. A summary of 
the key flood risk and drainage information provided by local residents is as follows: 

 The south-eastern corner of the site, and adjacent existing garden areas, is known to flood. This is 
reportedly due to historic works which blocked the natural flow direction to the north-west and forced 
water to flow in a south-easterly direction against the natural gradient. 

 Water is reported to accumulate with the existing ditch downstream of the site. This is believed to be 
partially due to capacity issues at the culvert beneath Rumbush Lane. 

 Groundwater levels beneath the site are reported to be high. 

 The rear gardens along Norton Lane are reported to be affected by flooding. There is a low bund 
between the rear gardens and the watercourse which prevents the gardens draining freely into the 
channel. 

  

                                                      
3
 Solihull Metropolitan Borough Council Preliminary Flood Risk Assessment (Revision 2), WSP, May 2011. 
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4. Site Description 
4.1. Location 
The proposed development site is the western section of Site 117 identified in the Solihull Metropolitan 
Borough Council SHLAA Site Assessments

4
. The whole site is under the control of Lioncourt Homes. 

The proposed development site is located on the eastern side of Tidbury Green to the south of Solihull. The 
site is bounded to the west by Fulford Hall Road and to the south by the rear gardens of properties fronting 
onto Norton Lane. To the north of the site is Tidbury Green Farm and Tidbury Green School and Nursery. 
The eastern boundary of the site is formed by woodland to the north, and agricultural land to the south. A 
location plan is shown in Figure 4–1. 

 

Source: Ordnance Survey 

Figure 4–1 Location plan (Not to scale) 

4.2. Topography 
The proposed development site has an area of approximately 14.1ha within the wider SHLAA site which has 
an area of approximately 25.37ha.The proposed development site generally falls uniformly in a south-
westerly direction towards a watercourse which runs along the southern boundary. Further details of this 
feature are given in section 4.5.2. The exception is a small section close to the northern boundary of the site 
that falls in a north-easterly direction. 

The highest point within the proposed development site is located close to its north-western corner with a 
level of approximately 153.7m AOD. The lowest point has a level of approximately 148.5m AOD and is 

                                                      
4
 Solihull Strategic Housing Land Availability Assessment, September 2012, Solihull Metropolitan Borough 

Council. 
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located in the most southerly corner of the site. There is a secondary low point in the north-eastern corner of 
the site which has a level of approximately 151.9m AOD. 

Within the local area, the proposed development site is located at a high point. Fulford Hall Road largely 
follows a natural ridge in the local topography which runs in a generally north-south direction. 

Drawing number 5117672/001 in Appendix C illustrates the current site topography. 

4.3. Land Use 

4.3.1. Historic 
Based on old Ordnance Survey maps, the proposed development site has not previously been used for any 
purpose other than farming. 

The existing development to the west and south of the proposed development site is shown to have been 
constructed between 1920 and 1938, with further development taking place up to the present day. 

4.3.2. Current 
The proposed development site is currently wholly undeveloped agricultural land used for grazing. The site is 
divided into six fields with hedgerows along each field boundary. These hedgerows include mature trees. 
There are also trees along the western and southern side boundaries. 

Tidbury Green Farm is no longer operational and has been converted to a residential property. 

4.4. Ground Conditions 
To date, no intrusive ground investigations have been undertaken on the site; therefore, the content of this 
section has been drawn from a range of on-line sources. 

4.4.1. Soil 
According to Soilscapes

5
, the soils within the proposed development site are described as slowly permeable, 

seasonally wet, acid, loamy and clayey soils with impeded drainage. 

4.4.2. Geology 
The British Geological Survey GeoIndex

6
 shows the proposed development site to be underlain by 

superficial deposits of Till and Diamicton over the majority of its area. The area around the small watercourse 
on the southern boundary is underlain by Alluvium comprising clay, silt, sand and gravel. 

The bed rock beneath the site is identified as Mercia Mudstone. The depth of this stratum is not known. 

The geology underlying the site, with the possible exception of the Alluvium adjacent to the watercourse, is 
considered likely to be of limited permeability. On this basis, the viability of using infiltration for the disposal 
of surface water is likely to be limited. This should be confirmed during on-site investigations by permeability 
testing in accordance with BRE Digest 365 Soakaway Design. 

4.4.3. Contamination 
The historic and current use of the proposed development site is such that significant ground contamination 
is considered unlikely; however, there may be local hotspots associated with farming activities. This should 
be confirmed by intrusive site investigations. 

                                                      
5
 Soilscapes https://www.landis.org.uk/soilscapes/ 

6
 British Geological Survey GeoIndex http://www.bgs.ac.uk/geoindex/ 

https://www.landis.org.uk/soilscapes/
http://www.bgs.ac.uk/geoindex/
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4.5. Water Environment 

4.5.1. Drainage 

4.5.1.1. Private Drainage 
No specific information is currently available with regard to any private drainage systems within the site 
boundary. As the proposed development site has not previously been developed, it is unlikely that any 
private drainage systems will be present within the site boundary. 

4.5.1.2. Land Drainage 
As the proposed development site is currently agricultural land, it is possible that land drainage pipework 
may be present beneath the fields. Based on information currently available, this cannot be confirmed; 
however, if such pipework is encountered during construction, it must be diverted and reconnected to ensure 
continuity of drainage into the future. 

4.5.1.3. Public Sewerage 
Sewer records supplied by Severn Trent Water, shown in Appendix B, show public sewers adjacent to the 
site within Norton Lane, Rumbush Lane and Fulford Hall Road. With the exception of a short length of 
combined sewer within Rumbush Lane, the sewerage system serving Tidbury Green is wholly separated. 

There are no public sewers within the proposed development site. 

4.5.1.3.1. Surface Water 
Public surface water sewers are shown to exist within Norton Lane and Fulford Hall Road. The sewers within 
Norton Lane fall in a south-easterly direction (the flow arrows on part of the sewer records are incorrect) and 
are believed to discharge into a ditch in the rear garden of a property on Norton Lane, although this is 
subject to confirmation. This ditch drains into the watercourse that runs along the southern boundary of the 
proposed development site. The sewers within Norton Lane are primarily 225mm diameter with a single pipe 
length of 375mm diameter adjacent to the assumed outfall location. 

The surface water sewer within Fulford Hall Road flows in a southerly direction and has a diameter of 
225mm. The sewer is shown to terminate at the junction between Fulford Hall Road and Norton Lane. No 
indication is provided with regard to its outfall. 

4.5.1.3.2. Foul Water 
Public foul water sewers are present within all the roads surrounding the proposed development site. The 
sewers within Fulford Hall Road and a short length of Norton Lane are 150mm diameter and drain wholly by 
gravity in a westerly direction. The remainder of the sewers within Norton Lane and those within Rumbush 
Lane drain to a pumping station located on the north-western side of Rumbush Lane. These are also 150mm 
diameter. The rising main from this pumping station follows local roads to discharge into the section of foul 
water sewerage in Norton Lane referred to above that is able to drain by gravity. 

4.5.2. Watercourses 
There is a small land drainage ditch running along the southern edge of the proposed development site and 
the SHLAA site. The channel originates in the south-western corner of the site. This is designated an 
Ordinary Watercourse by Solihull Metropolitan Borough Council. Local residents advised that the most north-
westerly section of the channel originally flowed north; however, for reasons that were not known, this flow 
path was blocked thereby requiring water to accumulate to a certain depth before it could flow away in a 
south-easterly direction. The channel gradient in this location is flat hence the accumulated depth of water is 
anticipated to be low; however, this has been reported to cause water-logging and localised flooding on the 
site in this area. 

There is a low bund on each side of the channel running the full length of the proposed development site and 
beyond downstream. The reason for this bund is unknown although it is likely to be a result of historic ditch 
maintenance when material was removed from the channel and placed on the banks. Over time this has 
compacted into bunds. There are breaks in the bund within the proposed development site; however, 
residents of the houses along Norton Lane have advised that the bund is continuous and wider extending 
into their rear gardens. 
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With the exception of three 100mm diameter outfalls from the rear gardens of the properties fronting onto 
Norton Lane, there are no outfalls into the watercourse within the site boundary; therefore it has been 
concluded that the channel functions solely as a field drain for the fields that comprise the proposed 
development site. The bund within the rear gardens described above will limit the extent to which surface 
water run-off from the existing properties can drain into the watercourse. 

Local residents have reported that the ditch has been blocked in a number of locations as a result of garden 
waste being placed within the channel. 

There is a network of drainage ditches within the proposed development site. The levels and falls of these 
ditches indicate that they all ultimately drain into the channel described above. 

As described in section 4.5.1.3.1, it is believed that there is outfall into the land drainage ditch from public 
surface water sewers within Norton Lane. The flows from these sewers enter the channel immediately 
downstream of the south-eastern corner of the site. Further downstream of the site, the watercourse passes 
through a culvert beneath Rumbush Lane and flows in a large loop joining with other local watercourses 
before entering the River Blythe, designated a Main River, approximately 2km east of the site. 

The River Cole located approximately 600m west of the site. At this location, the River Cole is designated an 
Ordinary Watercourse. 

4.5.3. Waterbodies 
The closest waterbodies to the proposed development site are a number of small ponds in the grounds of 
Tidbury Green Farm. 

The Stratford-Upon-Avon Canal is located approximately 1km to the east of the proposed development site. 

4.5.4. Groundwater 
According to the Environment Agency website, the proposed development site is not located within a 
groundwater Source Protection Zone. 

The superficial deposits beneath the site are not identified as an aquifer; however, the bedrock is classified 
as a Secondary B aquifer which is defined as a predominantly lower permeability layer which may store and 
yield limited amounts of groundwater due to localised features such as fissures, thin permeable horizons and 
weathering. 

Information relating to the depth of groundwater beneath the site is not currently available; however, 
anecdotal reports from local residents suggest that groundwater may be high. 
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5. Development Proposals 
5.1. Description 
The proposed development comprises approximately 185 residential units at a density of approximately 25 
dwellings/ha together with associated access roads, landscaping and public open space. The landscaped 
areas will include surface water drainage features in addition to footpaths to facilitate access for residents. 

The development masterplan prepared by Define (drawing number: DE090_006; date: September 2013) is 
shown in Appendix C. 

5.2. Sequential Test 
The proposed development site is located wholly within Flood Zone 1. The purpose of the Sequential Test is 
to direct development towards areas of the lowest flood risk. According to the NPPF Technical Guidance, 
Table 2, the proposed development is classified as More Vulnerable. 

NPPF Technical Guidance, Table 3 shows that More Vulnerable development within Flood Zone 1 is 
compatible hence the proposed development is deemed to pass the Sequential Test. 
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6. Flood Risk Assessment 
6.1. Flooding History 
The Environment Agency has confirmed that they do not have any information relating to historic flooding on 
or near to the proposed development site. 

The Preliminary Flood Risk Assessment
3
 identifies historic flooding at the junction between Norton Lane and 

Fulford Hall Road, and on Rumbush Lane. While the source of this flooding is not known, it is likely that this 
was due to either surface water flooding, blocked highway gullies or water escaping from the local sewerage 
network. The flooding on Rumbush Lane is downstream of the site hence will not adversely affect the 
proposed development if it were to occur again. Water associated with the flood event at the junction 
between Norton Lane and Fulford Hall Road would have flowed north-west or south-east along Norton Lane 
or north along Fulford Hall Road as the junction is at a high point in the local area. If this flooding were to 
occur again, any flows along Fulford Hall Road could affect the proposed development site as the natural 
drainage path is into the land drainage ditch running along the southern boundary. 

As described in section 3.4, localised flooding has been reported by residents in the south-western corner of 
the proposed development site apparently due to historic modifications to the watercourse flow direction. The 
flooding affects both the site and the gardens of adjacent existing properties. 

Residents of the properties on Norton Lane have reported that their rear gardens flooded following heavy 
rain. Investigation has shown that the bund described in section 4.5.2 blocks the flow path for surface run-off 
from these properties that would otherwise enter the channel. As a consequence, the gardens flood until the 
bund is overtopped and water can flow into the channel. This flooding is independent of the ditch as it has 
been reported that, when the flooding occurs, the water levels within the ditch are lower than the flood level 
within the gardens. 

Houndsfield Lane to the west of the proposed development site has been shut since October 2012 as a 
result of flooding where the River Cole crosses the road as a ford. This location is in a different catchment to 
the site; therefore, it has no implications for the proposed development in terms of flood risk. 

6.2. Identification of Flooding Sources 
The NPPF and associated Technical Guidance requires that the risk of flooding from the following sources 
be considered: 

 Fluvial (river) – the proposed development site is located within Flood Zone 1; however, there is a small 
land drainage ditch within the site boundary that is too small to be included on the Environment Agency’s 
Flood Map. This watercourse will have an associated floodplain hence the risks associated with this 
feature must be considered further. 

 Coastal, tidal and estuarine – the proposed development site is remote from coastal, tidal and 
estuarine waters hence the risk associated with this source is negligible. 

 Surface water – according to surface water flood maps supplied by the Environment Agency, there are 
areas within the site boundary that are prone to surface water flooding; therefore, further investigation is 
required. 

 Groundwater – while the Preliminary Flood Risk Assessment
3
 identifies the site as being potentially 

susceptible to groundwater flooding, it is located close to a high point in the local area and the underlying 
soils and geology have been identified to be of limited permeability; therefore, the risk associated with 
groundwater flooding is considered to be low and not require further assessment. 

 Sewers – Severn Trent Water have advised that modelling of the local sewerage network has shown 
surcharging and flooding; therefore, the risks to the proposed development from such flooding must be 
considered further. 

 Artificial sources – There are no impounded waterbodies at an elevation higher than the site; therefore, 
the risk associated with this source is negligible. 

On the basis of the above, the risk assessment section below will establish the risks associated with fluvial 
(river), surface water and sewer flooding. 
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6.3. Risk Assessment 

6.3.1. Fluvial (River) 
As described above, the existing land drainage ditch along the southern boundary of the proposed 
development site is too small (catchment area <3km

2
) to be included on the Environment Agency Flood Map; 

however, it will still have an associated floodplain which must be taken into consideration by any proposed 
development. The land drainage ditch starts in the south-western corner of the proposed development site. 
With the exception of three 100mm diameter outfalls, the primary source of flows within the channel is run-off 
from the proposed development site itself. No other areas contribute flows to the ditch. 

As described in section 3.4, during the public consultation the capacity of the culvert beneath Rumbush Lane 
was reported to cause flooding immediately upstream. Such flooding will not affect the proposed 
development site because Rumbush Lane is at a level of 147.25m AOD and the minimum level within the 
proposed development site is 148.50m AOD; therefore, the flood water will overtop Rumbush Lane in 
preference to accumulating to a depth sufficient to flood the site. 

In order to determine the risk to the proposed development from flooding originating from the existing ditch 
immediately adjacent to it, an assessment of the channel capacity has been undertaken with the results 
compared to the flows generated by run-off from the site. The channel is relatively uniform in cross-section 
and there are no structures that affect the flow; therefore, Manning’s Equation has been used at three 
locations within the site to establish the channel capacity and the 1 in 100-year water level. The calculations 
have assumed that the garden waste mentioned in 4.5.2 has been removed from the channel. The location 
of the cross-sections is shown on drawing number 5117672/002 in Appendix C. 

6.3.1.1. Flow Estimation 
As described above, the catchment contributing run-off to the land drainage ditch is only the proposed 
development site. No definitive information is available regarding the three 100mm diameter outfalls; these 
are assumed to drain the properties. The small scale of these outfalls is such that they have been ignored in 
the flow estimation calculations. 

Due to the size of the site, the run-off flow rate generated has been calculated using IH124 Flood Estimation 
for Small Catchments with modifications as described in the Interim Code of Practice for Sustainable 
Drainage Systems. The calculations were undertaken using MicroDrainage Source Control with the following 
parameters: 

 Area: 11.41ha 

 SAAR (Standard Annual Average Rainfall): 763mm 

 Soil: 0.45 

 Urban: 0 

 Region: 4 

The results are presented in Table 6–1. The flow rates apply at the point where the land drainage ditch 
crosses the eastern site boundary and do not include the flows from the surface water sewer outfall that 
discharges into the channel at approximately the same location. 

Table 6–1 Existing run-off rates 

Return period Flow rate (l/s) Run-off rate (l/s/ha) 
1 in 1-year 46.0 4.0 

1 in 2-years 49.7 4.4 

QBAR* (1 in 2.33-years) 55.4 4.9 

1 in 30-years 108.6 9.5 

1 in 100-years 142.5 12.5 

* QBAR: Annual average flow rate 

A climate change adjustment factor has not been included in these flow rates because these will only occur 
during the existing situation. Post-development, a positive drainage system will divert run-off into an 
alternative drainage system before flows are discharged into the land drainage ditch downstream of the site. 
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Further details of these are provided in section 7. For the purposes of the flood level calculations, the flow 
rates shown in Table 6–1 have been used as these represent a worst-case scenario and hence will give a 
robust assessment of flood risk that could affect the proposed development. 

6.3.1.2. Flood Levels 
The bank full channel capacity has been determined using Manning’s Equation: 

  
  

 
    
 

 

where Q = flow rate (m
3
/s) 

 A = cross-sectional area of flow (m
2
) 

 R = hydraulic radius (m) = A/P where P = wetted perimeter (m) 

 S0 = slope of the hydraulic grade line (or channel slope in normal flow conditions) (m/m) 
 n = Manning’s n roughness co-efficient 

For the purposes of determine flood water levels, the 1 in 100-year flow rate of 142.5l/s has been applied at 
the upstream end of the channel within the site. This is a conservative assumption because this flow rate 
was determined for the ditch as it leaves the area proposed for development. The flood levels have been 
determined by solving Manning’s Equation iteratively. 

It has been assumed that normal flow conditions existing within the channel and hence S0 can be taken to be 
equal to the channel bed slope. The location of the land drainage ditch together with its scale is such that a 

roughness coefficient, n, of 0.070 has been assumed. The calculation results are summarised in Table 6–2 
and shown in full in Appendix D. 

Table 6–2 Existing land drainage ditch flow capacity and flood levels 

Section Channel 
slope (m/m) 

Bank top level 
(m AOD) 

Bed level 
(m AOD) 

Channel 
capacity (m3/s) 

1 in 100-year water 
level (m AOD) 

Freeboard 
(m) 

246.0 0.0030 149.72 148.85 0.94 149.18 0.54 

97.8 0.0046 149.34 148.63 0.99 148.89 0.46 

0.0 0.0067 148.66 148.10 0.53 148.39 0.27 

 

The results show that the 1 in 100-year flow can be wholly contained within the existing land drainage ditch. 

6.3.1.3. Sensitivity Analysis 
The flow rate and the roughness coefficient used in the calculations are both based on empirically-founded 
methods rather than physical measurements; therefore, an assessment of the sensitivity of the flood water 
levels to variations in these parameters is necessary. Of primary interest are variations that could result in 
the 1 in 100-year flood water level to increase. This would be caused by an increase in the flow rate or 
roughness coefficient. 

For the purposes of assessing the sensitivity of the flood levels in Table 6–2, the calculations have been 
repeated with a 20% increase in flow rate (170l/s) and roughness coefficient (0.105). The results are shown 
in Table 6–3. 

Table 6–3 Sensitivity analysis results 

Section Original 1 in 100-year 
water level (m AOD) 

+20% flow rate +50% roughness coefficient 

WL (m AOD) Variation (m) WL (m AOD) Variation (m) 
246.0 149.18 149.21 +0.03 149.26 +0.08 

97.8 148.89 149.92 +0.03 148.96 +0.07 

0.0 148.39 148.42 +0.03 148.45 +0.06 

A comparison of the results of the sensitivity analysis with the channel capacity and freeboard values shown 
in Table 6–2 indicates that a substantial error in either the flow rate or roughness coefficient would need to 
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occur before the water level exceeds bank top level. On this basis, the calculation results presented above 
are considered robust. 

6.3.2. Surface Water 
The Environment Agency 1 in 30-year and 1 in 200-year surface water flood maps indicate areas on the 
southern boundary of the proposed development site and the wider SHLAA site that are potentially affected 
by surface water flooding. The largest area is located within the proposed development site towards the 
western end of the southern boundary and is shown to be prone to surface water flooding to depths 
exceeding 0.3m. An extract from the 1 in 200-year surface water flood map is shown in Figure 6–1 with both 
complete flood maps shown in Appendix B. 

 

Source: Environment Agency 

Figure 6–1 1 in 200-year surface water flood map 

A comparison between the topographical survey and the surface water flood map suggests that there may 
be some inaccuracies in the terrain data used to generate the flood extents and that the existing land 
drainage ditch has not been taken into consideration. The topographical survey does not show a depression 
at least 0.3m deep in the location indicated on the flood map. There is a shallow depression in this area; 
however, the maximum depth is approximately 0.25m at one isolated location. It is considered unlikely that, 
due to the existing land drainage ditch providing a positive outfall for run-off, surface water would be unable 
to accumulate in sufficient quantity to cause flooding of the extents shown. 

A similar situation exists for the surface water flooding within the wider SHLAA site to the west of Rumbush 
Lane. The area shown on the flood map does not correlate with the topographical survey and the land 
drainage ditch in this area would prevent accumulation of water in this area. 

It is concluded that the risk of surface water flooding on the site is low. Flood risk management measures will 
be required to ensure that run-off is prevented from entering buildings; however, accumulation of surface 
water is considered unlikely. 

6.3.3. Sewers 
Severn Trent Water has advised that the foul water system in Fulford Hall Road and Norton Lane is shown 
by modelling to be affected by surcharging and flooding. No issues associated with the public surface water 
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sewerage system have been reported. A Sewer Capacity Assessment is currently being undertaken by 
Severn Trent Water to provide further details of the current situation regarding the foul water system. 

It is considered unlikely that any flooding from the foul water sewers within Norton Lane will impact upon the 
proposed development. Flood water would flow towards and then be intercepted by the existing land 
drainage ditch. The proposed development is located on the opposite side of the valley hence will be above 
the level of any sewage entering the ditch. 

In the event of flooding from the foul water sewers within Fulford Hall Road, the topography of the site is 
such that the flood water could cross the western boundary of the site. There is a ditch running along the 
road; however, the continuity of this ditch is uncertain hence it should not be relied upon to intercept any 
flood water. Once within the site, any flood water will tend to flow parallel with the road towards the existing 
land drainage ditch. The size of the sewers is such that the volume and flow rate of any flooding is unlikely to 
be substantial; however, properties within this area of the site could be affected. Flood risk management 
measures are required to ensure that the impact of such flooding is minimised. 

6.4. Flood Risk Management 
The proposed development will incorporate the following flood risk management measures to mitigate the 
risks identified above: 

 The minimum finished floor level of the proposed dwellings must be at least 0.6m above the 1 in 100-
year flood level in the existing ditch. This equates to 149.78m AOD and 148.99m AOD at the north-
western and south-eastern ends of the southern site boundary. 

 The finished floor level of all dwellings will be at least 0.15m above adjacent external ground levels in 
order to reduce the risk of overland flows entering the property. Where flush thresholds are required, 
these must be ramped up to the finished floor level to maintain the required level difference. 

 Wherever possible, the external ground profile around buildings will ensure that surface water is directed 
away from the building. 

 The proposed development will incorporate a positive surface water drainage system, described further 
in section 7, that will intercept run-off from roofs and paved areas rather than allowing it to flow 
unchecked through the proposed development. 

 The existing watercourse along the southern site boundary should be cleared of garden waste and other 
debris to maximise its flow capacity. 

 Local re-grading of the existing watercourse should be considered to ensure a positive drainage gradient 
along its full length through the proposed development site. This will require Land Drainage Consent 
from Solihull Metropolitan District Council who are the local Land Drainage Authority. 

 Where possible, the existing ditches within the proposed development site should be retained. Ground 
levels should be designed to direct any run-off that is unable to enter the formal drainage system into 
these channels and aware from properties. 

Following a review of the reported flooding in the rear gardens of properties off Norton Lane, it has been 
concluded that this flooding is independent of the watercourse and the proposed development site. Works to 
resolve this issue would require work

7
 on third-party land beyond the site boundary over which the developer 

has no control. The surface water drainage system serving the proposed development will ensure that the 
reported flooding is not exacerbated but is unlikely to provide a solution.  

Similarly, downstream capacity improvements on the watercourse, suggested by Solihull Metropolitan 
Borough Council, will require works on third-party land. The proposed surface water system, described in 
section 7, ensures that the post-development flows in the watercourse are either equal to or less than the 
existing flows hence it is considered that downstream channel improvements need not be included as a flood 
risk management measure. 

                                                      
7
 Potential solutions would involve re-grading the ground within the gardens to remove the bund, the 

installation of drains or small scale pumping. Care must be taken to ensure that any solution does not 
provide a pathway for water from the ditch into the gardens that could exacerbate the flooding rather than 
remove it. 
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6.5. Residual Risks 
Residual risks are the risks that remain once the flood risk management measures described above have 
been implemented. These are typically associated with extreme events that overwhelm drainage systems 
exceed the flood levels used to design any mitigation measures. 

The primary residual risks that will affect this development are: 

 An extreme rainfall event which exceeds the capacity of the proposed surface water drainage system to 
both intercept and convey flows. During such an event, water that is unable to enter the formal drainage 
system will flow over the ground surface through the proposed development. The risk to properties can 
be reduced by designing site levels to direct any run-off towards the highways or other corridors running 
through the site towards the watercourse. 

 A rainfall event that exceeds the capacity of off-site drainage networks, in particular those on Fulford Hall 
Road, could result in run-off entering the site and may result in some proposed dwellings being flooded 
to a shallow depth. 

If during an extreme event, it is necessary to evacuate the proposed development or for emergency services 
to access the site, the proposed access off onto Fulford Hall Road is anticipated to remain safe and dry. This 
will allow access and egress for both vehicles and pedestrians in an emergency situation. 
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7. Surface Water Drainage Strategy 
7.1. Existing Drainage Regime 
As described in section 4.5.1, the proposed development site currently does not have any existing positive 
surface water drainage system. Run-off from the site flows over the ground before being intercepted by one 
of the ditches described in section 4.5.2 before being conveyed to land drainage ditch flowing along the 
southern boundary of the site. 

The existing run-off flow rate generated by the site in its current condition has been calculated using IH124 
Flood Estimation for Small Catchments with modifications as described in the Interim Code of Practice for 
Sustainable Drainage Systems. The calculations have been undertaken for the section of the site proposed 
for development, which has a total area 11.41ha, and were undertaken using MicroDrainage Source Control 
with the following parameters: 

 Area: 11.41ha 

 SAAR (Standard Annual Average Rainfall): 763mm 

 Soil: 0.45 

 Urban: 0 

 Region: 4 

The results are presented in Table 7–1. The flow rates apply at the point where the land drainage ditch 
crosses the eastern site boundary and do not include the flows from the surface water sewer outfall that 
discharges into the channel at approximately the same location. 

Table 7–1 Existing surface water run-off rates 

Return period Flow rate (l/s) Run-off rate (l/s/ha) 
1 in 1-year 46.0 4.0 

1 in 2-years 49.7 4.4 

QBAR* (1 in 2.33-years) 55.4 4.9 

1 in 30-years 108.6 9.5 

1 in 100-years 142.5 12.5 

* QBAR: Annual average flow rate 

7.2. Proposed Outfall 
The land drainage ditch along the southern boundary will be used as the surface water outfall for the 
proposed development. The outfall into the ditch will be located to the south-east of the site. This is 
illustrated on drawing number 5117672/002 in Appendix C. The bed level of the ditch in the location is 
147.45m AOD. 

As described in section 4.4, ground conditions are anticipated to be insufficiently permeable for infiltration to 
be used as a means for surface water disposal. The proposed development will incorporate SuDS, as 
described in section 7.4 below. Wherever possible, these will be designed to utilise any available infiltration 
capacity within the ground. For the purposes of this surface water drainage strategy, infiltration has been 
ignored in the calculation of storage volumes in order to create a worst-case scenario in terms of total 
storage required. Later in the design process, once ground permeability rates have been established, the 
storage volumes will be refined as necessary. 

7.3. Maximum Permitted Discharge Rate 
In accordance with Environment Agency requirements, the maximum permitted discharge rate from the 
proposed development will be limited to the annual average existing run-off rate (QBAR) of 55.4l/s. This flow 
rate will apply for all rainfall events up to and including the 1 in 100-year +30% event. 
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7.4. SuDS Selection 
The Environment Agency requires SuDS to be considered for inclusion within the drainage strategy for 
proposed developments such as this. The SuDS techniques suitable for this development have been 
identified using the selection process defined in CIRIA C697 The SuDS Manual

8
. 

The proposed development is residential; therefore, according to CIRIA C697
8
, Table 5.2 (reproduced in 

Appendix E), all SuDS techniques, with the exception of perimeter sand filters, are considered acceptable. 

As described in section 7.2, surface water from the proposed development will be discharged into an existing 
land drainage ditch which is a tributary of the River Blythe. Due to its size, there is no information available 
relating to the quality of the land drainage ditch. According to the Environment Agency website, the Water 
Framework Directive assessment of the River Blythe states that the current and predicted ecological status is 
moderate. On this basis, the land drainage ditch is considered to be medium sensitivity receptor. According 
to CIRIA C697

8
, Table 5.6, between 1 and 2 treatment train components are required. 

The parameters for the initial selection of SuDS components for this site using CIRIA C697
8
, Table 5.4, 

reproduced in Appendix E, are as follows: 

 Soils: Impermeable 

 Area draining to a single SuDS component: 0 – 2ha 

 Minimum depth to watertable: >1m 

 Site slope: 0 – 5% 

 Available head: 0 – 1m 

 Available space: High 

Based on this initial selection process, the following SuDS techniques are identified as being potentially 
suitable for this site: 

 All types of retention 

 All types of wetland 

 Bio-retention/filter strips 

 Filter trenches 

 All types of open channels/swales 

 Green roofs 

 Rainwater harvesting 

 Permeable paving 

Retention is anticipated to provide the majority of surface water storage for the proposed development. 
Basins will be provided within the flatter areas of the site adjacent to the watercourse but outside the 1 in 
100-year +20% floodplain. It is expected that these will provide the majority of the required storage with any 
additional volume, if required, provided by sub-surface features within the development itself. 

Wetlands require a constant through-flow of water or consistently high groundwater levels to remain 
functional. As neither of these is present on the site, this technique is not considered viable for this site. 

Bio-retention/filter strips, filter trenches and swales are all technically suitable for the proposed development. 
These techniques are primarily water treatment based although swales could be used for attenuation 
purposes. These techniques are most likely to be located within the developed area of the site. At this outline 
planning stage, the internal development details are still subject to confirmation hence the specific 
techniques from this selection that will be used are not yet known. 

The proposed development does not include green roofs. This is due to the ongoing future maintenance that 
the householder will need to undertake to ensure that they remain operational and effective into the future.  

Rainwater harvesting systems for the residential properties on this site is not proposed for this development. 
This is due to uncertainty regarding the maintenance of such systems when installed in private properties. 
However, all properties will be fitted with rainwater butts on appropriate downpipes. 

                                                      
8
 C697 The SuDS Manual, CIRIA, 2007 
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The use of permeable paving is encouraged by this drainage strategy. Permeable paving is proposed for 
parking and other private areas. The wider use of such surfacing is subject to the adoption requirements of 
the local highway authority. The permeable paving will provide treatment for flows passing through it. The 
private parking areas are considered to present a higher risk of surface run-off pollution due to substances 
dripping from parked vehicles and tyre and brake material deposited as vehicles manoeuvre. 

It should be noted that the majority of the SuDS techniques identified as being suitable for this site can be 
constructed to allow a proportion of the water entering them to be disposed of via infiltration if ground 
conditions are appropriate. 

7.5. Proposed Strategy 
The proposed development masterplan shows that 7.60ha of the site is proposed for development with the 
remaining 3.81ha retained as landscaping. The development will be medium density hence it has been 
assumed that an impermeability factor of 65% is appropriate giving an impermeable area of 4.94ha. The 
landscaped areas will also contribute flows into the proposed surface water drainage system hence these 
areas are assumed to be 15% impermeable (0.57ha) to ensure that capacity is provided within the storage 
area. Therefore, the total impermeable area used to determine the required storage volume is 5.51ha. 

The depth of the existing land drainage ditch immediately to the south of the proposed development area is 
insufficient to enable it to be used to receive flows from any proposed pipe systems. Flows will be conveyed 
from the proposed development to the pond using either a new channel or carrier pipe running parallel to the 
existing ditch located within a landscaped area. The existing land drainage ditch will be retained. 

The new channel or carrier pipe will discharge into a proposed storage area located to the south-east of the 
proposed development. This drainage arrangement dictates that it will be necessary to divert an existing 
ditch into the storage area. In addition, it ensures that the flows from the existing drainage ditch and the 
existing surface water outfall described in section 4.5.1.3.1 remain wholly independent of the proposed 
development drainage system. 

For the purposes of this strategy, it has been assumed that all the storage required to achieve the maximum 
permitted discharge rate of 55.4l/s will be provided in a single location. As the development planning process 
progresses, the total storage volume could be distributed throughout the site in multiple, interconnected 
facilities in order to optimise the use of available space. 

The storage volume required has been calculated using MicroDrainage Source Control. The calculations are 
shown in Appendix F. Flow control has been achieved using a vortex flow control (e.g. Hydrobrake) 
designed to discharge 55.4l/s at a head of 1.0m. Storage is provided using an open pond 1.2m deep hence 
providing a freeboard of 0.2m above the maximum 1 in 100-year +30% water level. The base level of the 
pond is 147.70m AOD. The maximum storage volume required is 2,990m

3
 during the 1 in 100-year +30% 

600-minute winter rainfall event. 

The location and size of the required storage is illustrated on drawing number 5117672/002 in Appendix C. 

7.6. Adoption & Maintenance 
It is anticipated that the underground pipework within the proposed surface water drainage system will be 
offered to Severn Trent Water for adoption. 

The storage ponds and other SuDS within the proposed development will be offered for adoption to Solihull 
Metropolitan Borough Council who is anticipated to become the local SuDS Approval Body (SAB). Details 
regarding the SuDS adoption process are currently awaited. 
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8. Foul Water Drainage Strategy 
8.1. Foul Water Flow Rates 
As described in section 5, the proposed development comprises approximately 185 dwellings. In their 
Development Enquiry response, Severn Trent Water have estimated that the peak foul water flow rate from 
250 houses (the anticipated number of properties when the enquiry was submitted) will be 5.85l/s based on 
3 DWF. The peak flow rate from 185 dwellings, also based on 3 DWF, will be 4.3l/s. 

8.2. Proposed Outfall 
The selection of the foul water outfall is ultimately dependent on the results of the developer-funded 
modelling study requested by Severn Trent Water. Based on site constraints, there are two possible outfall 
locations: 

 Pumping station on Rumbush Lane. 

 Foul water sewer within Fulford Hall Road. 

The Severn Trent Water has been instructed to undertake the Sewer Capacity Assessment and the results 
are currently awaited. 

8.3. Strategy 
The two potential outfall locations lead to two distinct foul water drainage strategies. The strategy carried 
forward for implementation will depend on the results of the study being undertaken by Severn Trent Water. 
Drawing number 5117672/002 in Appendix C illustrated both options. 

8.3.1. Outfall to Rumbush Lane Pumping Station 
The topography of the proposed development site and the wider SHLAA site is such that a gravity outfall to 
the existing pumping station is expected to be viable. According to the topographical survey, the inlet to the 
pumping station has a level of approximately 144.8m AOD. The lowest level at which properties are likely to 
be constructed within the proposed development is approximately 149.0m AOD hence it would be 
reasonable to assume that there will be a fall of approximately 2m between the proposed development and 
the pumping station. 

The land through which the outfall pipeline will be constructed is wholly under the control of Lioncourt 
Homes; therefore, it can be constructed under a Section 104 (Water Industry Act) Agreement together with 
the other drainage systems serving the site. 

8.3.2. Outfall to Fulford Hall Road 
According to the topographical survey, the existing foul water public sewers within Fulford Hall Road have 
invert levels between 148.7m AOD and 149.5m AOD. The topography of the site is such that it is anticipated 
that the south-eastern two-thirds of the proposed development site will need to drain to a pumping station 
located in the south-eastern corner of the site. The pumping station will then discharge flows either directly 
into the public sewerage network or into the system draining directly by gravity serving the north-western 
third of the site. 

8.4. Adoption & Maintenance 
It is anticipated that all parts of the proposed foul water drainage system will be offered to Severn Trent 
Water for adoption. 
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9. Conclusions & Recommendations 
9.1. Conclusions 
The proposed development is located within Flood Zone 1. Water level calculations for the watercourse 
running along the southern boundary of the site have shown that the 1 in 100-year flood flow can be 
contained wholly within the channel. This is a worst-case scenario as, post-development, the run-off entering 
the channel from the site will be intercepted by the proposed surface water drainage system and discharged 
at a controlled rate further downstream; therefore, flood levels in the future will actually be lower than those 
calculated. To provide flood resilience within the proposed development, the minimum finished floor level will 
be at least 0.6m above the current 1 in 100-year flood level in the ditch. 

The proposed development site is at low risk of surface water flooding. The surface water flood map shows 
areas within the site affected by surface water flooding; however, a comparison with the topographical 
survey demonstrated that the illustrated flooding would not occur in reality. 

There are known surcharging and flooding issues associated with the public sewerage system in Fulford Hall 
Road and Norton Lane; however, examination of the topographical survey has shown that flooding from 
these sewers is unlikely to affect the site. Severn Trent Water have been instructed to undertake a Sewer 
Capacity Assessment to assess this issue further and to determine a suitable foul water connection location 
for the proposed development that will not exacerbate the current situation. 

The flood risk management measured incorporated into the proposed development are primarily focussed on 
the management of overland flows and ensuring that these will not adversely affect properties. These include 
requirements related to finished floor levels, external ground profiles, surface water drainage and retention of 
existing land drainage ditches. 

The residual flood risks affected the proposed development are associated with events that exceed the 
capacity of the drainage systems either on or beyond the site, and extreme flood events on the watercourse 
adjacent to the site. While measures can be implemented to reduce the impact of flooding during such 
events, the protection of life becomes the primary concern. A safe access/egress route for the site is 
available onto Fulford Hall Road. 

Surface water from the proposed development will discharge into an existing land drainage ditch to the 
south-east of the proposed development. This is immediately downstream of the channel which flows along 
the southern boundary of the site. Post-development flow rates into the land drainage ditch will be limited to 
55.4l/s, which is the existing annual average run-off flow rate (QBAR) from the proposed development site in 
its current greenfield condition, for all rainfall events up to and including the 1 in 100-year +30% event. 
Therefore, the proposed development will not adversely affect flood risk further downstream. 

The proposed development will incorporate SuDS for flow control and water treatment purposes. The choice 
of SuDS within the development will be confirmed later in the design process. A storage pond integrated into 
the landscaping scheme to the south-east of the proposed development area will provide the primary surface 
water storage in addition to ecological benefits. The pond will have a total volume of 2,990m

3
 to achieve the 

required maximum discharge rate. In addition, it is proposed to retain existing land drainage ditches, 
wherever possible, within the proposed development for the purposes of drainage where levels permit, 
overland flow control and habitat creation and maintenance. 

Foul water flows from the proposed development will either be discharged by gravity to the existing pumping 
station on Rumbush Lane or pumped into the existing public foul water sewer within Fulford Hall Road. The 
peak foul water flow rate will be 4.3l/s. There are known capacity issues in the local foul water sewerage 
network; therefore, Severn Trent Water is currently undertaking a Sewer Capacity Assessment to confirm the 
outfall location and identify the extents of any off-site upgrade works. 

It is anticipated that all the drainage pipework on the proposed development site will be offered for adoption 
to Severn Trent Water. The SuDS will be offered to Solihull Metropolitan Borough Council SAB for adoption. 
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9.2. Recommendations 
This document is suitable for submission in support of an outline planning application for the proposed 
development. 

The design of the proposed development and its drainage systems must comply with the principle and 
parameters defined in this document. 

Permeability testing should be undertaken on the site to establish the viability of using infiltration for the 
disposal of surface water. 
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Appendix A. General Information 
This appendix provides background general information relating to flood risk and probability, and national 
policies and guidance relating to the assessment and management of flood risks. 

A.1. Flood Risk and Flood Probability 
Flooding is a natural process that can present a range of different risks depending on its form. Flood 
practitioners and professionals define the risks presented by flooding according to an annual exceedance 
probability (AEP), or a return period. 

Flood risk includes the statistical probability of an event occurring and the scale of the potential 
consequences. Flood risk is estimated from historical data and expressed in terms of the expected frequency 
of a flood of a given magnitude. The 1 in 10-year, 1 in 50-year and the 1 in 100-year floods have a 10%, 2% 
and 1% chance of occurring in any one year period, respectively. Over a longer period the probability of a 
particular flood event occurring is considerably greater. For example, the chance of a 1 in 100-year flood 
occurring or being exceeded is: 

 1% in any 1-year period 

 26% in any 30-year period 

 51% in any 70-year period 

Table A–9–1 shows how each AEP corresponds to a particular return period: 

Table A–9–1 Definition of AEP and return period flood events 

AEP (%) Return period (Years) 
100% 1 in 1-year 

10% 1 in 10-years 

2% 1 in 50-years 

1% 1 in 100-years 

0.5% 1 in 200-years 

0.1% 1 in 1000-years 

A.2. National Planning Policy Framework (NPPF) 
The National Planning Policy Framework

1
 and its associated Technical Guide

2
 were introduced in March 

2012, and included the government’s spatial planning policy with regard to development and flood risk. 
These documents superseded are broad range of Planning Policy Statements including PPS25 
Development & Flood Risk

9
. The NPPF

1
 and its associated Technical Guide

2
 retain many of the previous 

design principles and standards included in PPS25 and its related Practice Guide
10

. 

The NPPF
1
 aims to ensure that flood risk is taken into account by all relevant statutory bodies from regional 

to local authority planning departments to avoid inappropriate development in areas at risk of flooding and to 
direct development away from areas of highest risk. Where new development is, exceptionally, necessary in 
high risk areas, the policy framework aims to make it safe, ensure that it will not increase flood risk 
elsewhere and, where possible, reduce overall flood risk in the local area. 

Local authorities should only consider development in flood risk areas as appropriate where it is informed by 
a site-specific Flood Risk Assessment, based upon the Environment Agency’s Standing Advice

11
 on flood 

                                                      
9
 Planning Policy Statement 25: Development and Flood Risk, Department for Communities and Local 

Government, March 2010 
10

 Planning Policy Statement 25: Development and Flood Risk: Practice Guide, Department for Communities 
and Local Government, December 2009 
11

 Flood Risk Standing Advice, Environment Agency, http://www.environment-
agency.gov.uk/research/planning/82584.aspx (Last accessed: 15 February 2012) 

http://www.environment-agency.gov.uk/research/planning/82584.aspx
http://www.environment-agency.gov.uk/research/planning/82584.aspx
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risk. The Assessment should identify and assess the risks of all forms of flooding to and from the 
development and demonstrate how flood risks will be managed so that the development remains safe 
throughout its lifetime, taking climate change into account. 

Within the NPPF Technical Guide
2
, there is a hierarchy that should be applied for flood risk management, 

with avoidance or prevention being the preferred first measure to reduce flood risk. Table A–9–2 presents 
the flood risk management hierarchy. 

Table A–9–2 Flood risk management hierarchy 

Approach What it means 
1 Assess Undertake studies to collect data at the appropriate scale and level of detail 

to understand the level of flood risk. 

2 Avoidance/Prevention Allocate development to areas of least risk and apportion development types 
vulnerable to the impact of flooding to areas of least flood risk. 

3 Substitution Substitute less vulnerable development types for those incompatible with the 
degree of flood risk present. 

4 Control Implement flood risk management measures to reduce the impact of new 
development on flood frequency and use appropriate design. 

5 Mitigation Implement measures to mitigate residual risks. 

 

The NPPF
1
 and its Technical Guide

2
 define spatial flood risk zones based on the annual probability of fluvial 

flooding occurring: 

 Flood Zone 1 Low probability <0.1% AEP fluvial and sea flooding 

 Flood Zone 2 Medium probability 0.1-1.0% AEP fluvial flooding; 0.5-0.1% AEP sea flooding 

 Flood Zone 3a High probability 1-5% AEP fluvial flooding; >0.5% AEP sea flooding 

 Flood Zone 3b Functional floodplain >5% AEP fluvial flooding or designed to flood in 0.1% event 

Development should be directed as far as is practicable towards Flood Zone 1 areas to avoid flood risks 
wherever possible. For development proposed in any flood zone, if the development area is greater than 
1ha, a Flood Risk Assessment will still be required to address design issues related to the control of surface 
water runoff and climate change, as well as considering any other potential sources of flood risk for the 
development site. 
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Appendix B. Correspondence 

  



Environment Agency, 9 Wellington Crescent, Fradley Park, Lichfield, Staffs, WS13 8RR  
Customer services line: 03708 506 506 
Email: enquiries@environment-agency.gov.uk 
www,environment-agency.gov.uk 

  

Paul Birkenshaw 
Atkins Global 
The Axis 
10 Holliday Street 
Birmingham 
B1 1TF 
E-mail: 
Paul.Birkenshaw@atkinsglobal.com 

Our Ref: C-4208 

Your Ref:  

Date: 
 

06 February 2013 

 
 
Dear Paul Birkenshaw 

   

 
RE: Request for information under the Freedom of Information Act 2000 (FOIA) / 
Environmental Information Regulations 2004 (EIR) – Tidbury Green, Solihull  
 
Thank you for your enquiry which was received on 03 January 2013 and subsequent 
payment received on 7 January 2013. 
 
Requests for Information which are recorded are generally governed by the Freedom of 
Information Act 2000 (FOIA).  The information you have requested is environmental and 
it is therefore exempted from the provisions of FOIA by FOIA s.39(1).  We have 
therefore considered your request under the provisions of the Environmental 
Information Regulations 2004 (EIR). 
  
I enclose surface water guidance and location map.  
 
I can confirm that the above property/site is not within the current ‘Extreme Flood 
Outline’. According to the Flood Map, which provides a general estimate of the 
likelihood of flooding across England & Wales, the property/site is shown to have less 
than 0.1% (1 in 1000) chance of flooding in any year from rivers. 
 
Historic Flooding 
 
No Record of Flooding 
Following examination of our records of Historic Flooding (see explanation below) we 
have no record of flooding in the area. This does not mean that the area of the property 
/ site has never flooded, only that we do not currently have records of flooding in this 
area. 
 
You may also wish to contact your local authority or internal drainage board, to see if 
they have other relevant local flood information. 
 
What are our records of Historic Flooding? 
 
Our records of Historic Flooding show the extents of known flooding from rivers, the sea, 
and groundwater. It cannot show all the flooding that may ever have occurred – we can 
only show flooding where we have adequate records. So, just because an area of land is 



shown outside the extents of our recorded flooding does not mean it has never flooded. As 
more data on historic flooding comes to light, and as flood incidents occur, then we will 
record this where we have adequate information to do so. 
 
We can provide the Flood Maps for Surface Water, the cost would be £50 + VAT.  
 
 

• There is a small watercourse/ditch flowing along the southern boundary of the 
site. Given the small scale of this channel we are proposing to determine the 1 in 
100-year +20% flood extents by using the Manning’s Equation to calculate flood 
levels at a number of discrete locations within the site based on cross-section 
data obtained from the topographical survey. Please can you confirm that this 
approach is acceptable for this site? 
Ideally hydraulic modelling of the ordinary watercourse should be carried 
including sensitivity testing (20% increase in Manning’s n, 20% increase in 
flow and 50% blockage of key structures).  However, if the watercourse is 
fairly uniform then we would accept Manning’s calculations providing there 
is a sufficient buffer between the watercourse/flood extent and finished 
floor levels are raised a minimum of 600mm above the 1 in 100 year + 20% 
(for climate change) flood level to provide a reasonable freeboard against 
flooding. 

 
• We are considering using the watercourse/ditch described above for the disposal 

of surface water from the proposed development. Please can you confirm what 
the maximum permitted discharge rate into this channel should be or advise 
regarding an acceptable calculation approach (e.g. IH124 etc.)? 
In accordance with Solihull Metropolitan SFRA, SUDS are required on all 
new development sites.  Infiltration systems should be the preferred 
method of surface water disposal, providing ground conditions are 
correct.  The FRA must demonstrate how SUDS options have been 
considered in accordance with the SUDS management hierarchy and justify 
the chosen method of surface water disposal.  Adoption and maintenance 
of the SuDS feature must be considered at the design stage in order to 
prevent non compliance.  

 
• Do you have any specific requirements that we should consider within the 

surface water drainage strategy for the proposed development? 
Please see attached surface water drainage guidance.  Additional guidance 
for the application of SUDS is available in Solihull Metropolitan SFRA: 
http://www.solihull.gov.uk/ldf/15498.htm  

• Are there any other issues that you believe we should be aware of when 
preparing this Flood Risk Assessment? 
No. 

 
I hope that we have correctly interpreted your request.  Please see the Standard Notice  
for details of permitted use. 
  
If you are not satisfied with our response to your request for information you can contact 
us to ask for our decision to be reviewed.  If you are still not satisfied following this, you 
can then make an appeal to the Information Commissioner, who is the statutory 
regulator for Freedom of Information.   
 
The address is: 

http://www.solihull.gov.uk/ldf/15498.htm


Office of the Information Commissioner 
Wycliffe House 
Water Lane 
Wilmslow 
Cheshire SK9 5AF 
Tel: 01625 545700.  
Fax: 01625 524 510.  
E-mail: mail@ico.gsi.gov.uk    
Website: http//www.informationcommissioner.gov.uk 
 
 
Yours sincerely 
 
 
Diane Edwards  
External Relations Officer 
 
For further information please contact External Relations on 01543 404971  
Direct e-mail MIDLANDSCUSTOMERSERV@environment-agency.gov.uk 
 
 

mailto:mail@ico.gsi.gov.uk
mailto:MIDLANDSCUSTOMERSERV@environment-agency.gov.uk


 
 
 
Standard notice  
[not for use with Special Data, Personal Data or unlicensed 3rd party rights] 

 
Information warning 
We (The Environment Agency) do not promise that the Information supplied to 
You will always be accurate, free from viruses and other malicious or 
damaging code (if electronic), complete or up to date or that the Information 
will provide any particular facilities or functions or be suitable for any particular 
purpose. You must ensure that the Information meets your needs and are 
entirely responsible for the consequences of using the Information. Please also 
note any specific information warning or guidance supplied to you. 

 
Permitted use 

 
• The Information is protected by intellectual property rights and whilst you 

have certain statutory rights which include the right to read the 
Information, you are granted no additional use rights whatsoever unless 
you agree to the licence set out below.  

• Commercial use of anything except EA OpenData is subject to payment of 
a £50 licence fee (+VAT) for each person seeking the benefit of the licence, 
except for use as an Environment Agency contractor or for approved media 
use.  

• To activate this licence you do not need to contact us (unless you need to 
pay us a Commercial licence fee) but if you make any use in excess of your 
statutory rights you are deemed to accept the terms below.  

Licence 
We grant you a worldwide, royalty-free (apart from the £50 licence fee for 
commercial use), perpetual, non- exclusive licence to use the Information 
subject to the conditions below.  
You are free to: 

 
copy, publish, distribute and transmit the Information 

 
adapt the Information 

 
exploit the Information commercially, for example, by combining it 
with other Information, or by including it in your own product or 
application 

 
You must (where you do any of the above): 

acknowledge the source of the Information by including the 
following attribution statement: 

“Contains Environment Agency information © Environment 
Agency and database right” ensure that you do not use the 
Information in a way that suggests any official status or that We 
endorse you or your use of the Information 
ensure that you do not mislead others or misrepresent the 
Information or its source or use the Information in a way that is 
detrimental to the environment, including the risk of reduced future 
enhancement 
ensure that your use of the Information does not breach the Data 
Protection Act 1998 or the Privacy and Electronic Communications (EC 
Directive) Regulations 2003 

 



These are important conditions and if you fail to comply with them the 
rights granted to you under this licence, or any similar licence granted by 
us will end automatically. 

 
No warranty 
The Information is licensed ‘as is’ and We exclude all representations, 
warranties, obligations and liabilities in relation to the Information to the 
maximum extent permitted by law. We are not liable for any errors or 
omissions in the Information and shall not be liable for any loss, injury or 
damage of any kind caused by its use. We do not guarantee the continued 
supply of the Information.  
Governing Law 
This licence is governed by the laws of England and Wales.  
Definitions 
“Information” means the information that is protected by copyright or by 
database right (for example, literary and artistic works, content, data and 
source code) offered for use under the terms of this licence. 
“Commercial” means: 
offering a product or service containing the Information, or any adaptation of it, for a 
charge, or internal use for any purpose, or offering a product or service based on the 
Information for indirect commercial advantage, by an organisation that is primarily 
engaged in trade, commerce or a profession. 

 
 



This map is reproduced from Ordnance Survey material with the permission of Ordnance Survey on behalf of the Controller of Her Majesty's Stationery Office © Crown copyright.
Unauthorised reproduction infringes Crown copyright and may lead to prosecution or civil proceedings. Environment Agency, 100026380, (2010).

Use subject to the terms and conditions of the copyright statement and disclaimer.

Flood Map for Surface Water - Tidbury Green

> 0.1m

> 0.3m

Flood depths from rainfall
with a 1 in 30 chance
of occuring in any given 
year

Important

Note - this map provides a general 
indication of the broad areas that may be 
at risk of surface water flooding. It is taken 
from a national assessment which takes 
broad account of drainage and typical 
storms which are likely to cause flooding, 
but these will vary locally and are 
therefore not appropriate everywhere.

This information may be useful to 
help inform emergency & spatial 
planning and general awareness of 
surface water flood risk.

It is not suitable for use at an 
individual property scale due to the 
method used.

The information should not be 
interpreted as stating that the location 
you are interested in will or won't 
actually flood, but simply that it is in or 
not in an area shown at risk on the 
maps.

As there are various sources of surface 
water information available, you should 
contact your local authority to ask them 
what surface water information best 
represents local conditions.

1:10,000
Data produced 2010.
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Important

Note - this map provides a general 
indication of the broad areas that may be 
at risk of surface water flooding. It is taken 
from a national assessment which takes 
broad account of drainage and typical 
storms which are likely to cause flooding, 
but these will vary locally and are 
therefore not appropriate everywhere.

This information may be useful to 
help inform emergency & spatial 
planning and general awareness of 
surface water flood risk.

It is not suitable for use at an 
individual property scale due to the 
method used.

The information should not be 
interpreted as stating that the location 
you are interested in will or won't 
actually flood, but simply that it is in or 
not in an area shown at risk on the 
maps.

As there are various sources of surface 
water information available, you should 
contact your local authority to ask them 
what surface water information best 
represents local conditions.

1:10,000
Data produced 2010.
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Standard Notice [not for use with Special Data, Personal Data or unlicensed 3rd party rights]     

Information warning 
We (The Environment Agency) do not promise that the Information supplied to You will always be accurate, 
free from viruses and other malicious or damaging code (if electronic), complete or up to date or that the 
Information will provide any particular facilities or functions or be suitable for any particular purpose. You 
must ensure that the Information meets your needs and are entirely responsible for the consequences of 
using the Information. Please also note any specific information warning or guidance supplied to you. 

Permitted use 

• The Information is protected by intellectual property rights and whilst you have certain statutory rights 
which include the right to read the Information, you are granted no additional use rights whatsoever 
unless you agree to the licence set out below.  

• Commercial use is subject to payment of a £50 licence fee (+VAT) for each person seeking the benefit of 
the licence, except for use as an Environment Agency contractor or for approved media use.  

• To activate this licence you do not need to contact us (unless you need to pay us a Commercial licence 
fee) but if you make any use in excess of your statutory rights you are deemed to accept the terms 
below. 

Licence 
We grant you a worldwide, royalty-free, perpetual, non-exclusive licence to use the Information subject to the 
conditions below.  

You are free to: 

 
copy, publish, distribute and transmit the Information 

 
adapt the Information 

 
exploit the Information commercially, for example, by combining it with other Information, or by 
including it in your own product or application 

You must (where you do any of the above): 

 
acknowledge the source of the Information by including the following attribution statement:  

“Contains Environment Agency information © Environment Agency and database right” 

 

ensure that you do not use the Information in a way that suggests any official status or that We 
endorse you or your use of the Information  

 

ensure that you do not mislead others or misrepresent the Information or its source or use the 
Information in a way that is detrimental to the environment, including the risk of reduced future 
enhancement 

 

ensure that your use of the Information does not breach the Data Protection Act 1998 or the Privacy 
and Electronic Communications (EC Directive) Regulations 2003 

These are important conditions and if you fail to comply with them the rights granted to you under this 
licence, or any similar licence granted by us will end automatically. 

No warranty 
The Information is licensed ‘as is’ and We exclude all representations, warranties, obligations and liabilities 
in relation to the Information to the maximum extent permitted by law. We are not liable for any errors or 
omissions in the Information and shall not be liable for any loss, injury or damage of any kind caused by its 
use. We do not guarantee the continued supply of the Information. 

Governing Law 
This licence is governed by the laws of England and Wales.  

Definitions 
“Information” means the information that is protected by copyright or by database right (for example, literary 
and artistic works, content, data and source code) offered for use under the terms of this licence.  
“Commercial” means: 
 offering a product or service containing the Information, or any adaptation of it, for a charge, or 
 Internal Use for any purpose, or offering a product or service based on the Information for indirect 

commercial advantage, by an organisation that is primarily engaged in trade, commerce or a profession. 
















