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Limitations

AECOM Infrastructure & Environment UK Limited has prepared this Report for the sole use of North Warwickshire Borough
Council (“Client”) in accordance with the Agreement under which our services were performed. No other warranty, expressed
or implied, is made as to the professional advice included in this Report or any other services provided by AECOM. This
Report is confidential and may not be disclosed by the Client nor relied upon by any other party without the prior and express
written agreement of AECOM.
The conclusions and recommendations contained in this Report are based upon information provided by others and upon the
assumption that all relevant information has been provided by those parties from whom it has been requested and that such
information is accurate. Information obtained by AECOM has not been independently verified by AECOM, unless otherwise
stated in the Report.
The methodology adopted and the sources of information used by AECOM in providing its services are outlined in this Report.
The work described in this Report was undertaken in August 2016 and is based on the conditions encountered and the
information available during the said period of time. The scope of this Report and the services are accordingly factually limited
by these circumstances.
Where assessments of works or costs identified in this Report are made, such assessments are based upon the information
available at the time and where appropriate are subject to further investigations or information which may become available.
AECOM disclaim any undertaking or obligation to advise any person of any change in any matter affecting the Report, which
may come or be brought to AECOM’s attention after the date of the Report.
Certain statements made in the Report that are not historical facts may constitute estimates, projections or other forwardlooking statements and even though they are based on reasonable assumptions as of the date of the Report, such forwardlooking statements by their nature involve risks and uncertainties that could cause actual results to differ materially from the
results predicted. AECOM specifically does not guarantee or warrant any estimate or projections contained in this Report.
Where field investigations are carried out, these have been restricted to a level of detail required to meet the stated objectives
of the services. The results of any measurements taken may vary spatially or with time and further confirmatory measurements
should be made after any significant delay in issuing this Report.
Copyright
© This Report is the copyright of AECOM Infrastructure & Environment UK Limited. Any unauthorised reproduction or usage
by any person other than the addressee is strictly prohibited.
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1 Introduction

1.1

Commission

AECOM Infrastructure & Environment UK Limited has been commissioned by North Warwickshire Borough Council to
undertake a Level 1 Flood Risk Assessment (FRA) for a site currently designated as football grounds, located to the north
west of Atherstone, Warwickshire.
Level 1 FRAs provide information only on flood risk at a site. They are intended to highlight flood risk management
considerations for potential future development. They do not provide a rigorous enough assessment of flood risk to support a
planning application, and would therefore require future updates and further quantification to include details of any specific
development proposals.

1.2

Aims and Objectives

 Consider the flood risk to the site from all sources of flooding, taking into account updated flood modelling;
 Outline implications for site development;
 Outline opportunities for development;
 Provide recommendations for flood mitigation measures, including the development of the site masterplan; and,
 Outline planning application advice.

1.3

Flood Risk Assessment Methodology

This FRA assesses the risk of all forms of flooding to and from the development and sets out how they can be managed. The
conventional approach to identifying flood mechanisms and suitable mitigation options is based on the Source-PathwayReceptor model.
The Source-Pathway-Receptor model is used to identify the causes or ‘sources’ of flooding to and from a development.
Identification is based on a review of available information, local conditions and consideration of the effects of climate change.
The nature and likely extent of flooding arising from any source is considered, e.g. whether such flooding is likely to be fast or
slow onset, localised or widespread.
The presence of a flood source does not always imply a risk. It is the pathway or the ‘flooding mechanism’ that determines the
risk to the receptor and the effective consequence of exposure. For example, sewer flooding does not necessarily increase the
risk of flooding unless the sewer is local to the site and ground levels allow surface water to pond.
The varying effect of flooding on the ‘receptors’ depends largely on the sensitivity of the target.
Receptors include any people or buildings within the range of the flood source, which are connected to the sources of flooding
by a pathway.
In order for there to be a flood risk, all elements of the model (a flood source, a pathway and a receptor) must be present.
Furthermore, effective mitigation can be provided by removing one element of the model, for example by removing the
pathway or receptor.
Once a flood risk has been established, mitigation measures are proposed where necessary and the potential options for
managing residual risk are outlined.
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Assessment of Flood Risk to Receptors

If a flood source and flooding pathway are identified, the assessment of the flood risk to the receptor is determined by
combining the probability of the flood event occurring with the severity of impact (or consequences) if the flood event were to
occur. Receptors include any people or buildings within the range of the flood source, which are connected to the source by a
pathway.
The probability of a flood event occurring is usually determined from historical records of events, available modelling
information and the design standard and condition of any infrastructure associated with the flood source. For more detailed
assessments, hydrological or hydraulic modelling may be used to determine the frequency of flood events occurring, for a
particular flood source.
The potential severity of the impact is determined by considering a combination of the type of flood source, the flood
mechanisms identified, the layout and design of the proposed receptor and the vulnerability of the receptor.
The AECOM FRA approach involves a desk-based review of available information to establish:
 Likely flooding sources;
 Potential flooding pathways (mechanisms of flooding);
 Probability of a flood event occurring; and,
 Severity of impact of a flood event for the site.
In summary, for there to be a flood risk all the elements of the Source-Pathway-Receptor model must be present. Furthermore,
effective mitigation can be provided to reduce the magnitude of flood risk by removing one element of the model. For
example, by removing the pathway, defending against the flood source, incorporating flood management or flood resilient
measures into building receptors, or providing safe access and egress and flood evacuation plans for human receptors.
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2 Site Description

2.1

Location and Existing Development

The existing football grounds are located north west of Atherstone, at an approximate Ordnance Survey National Grid
Reference (OSNGR) of 430711, 298638. The site is bounded by Gypsy Lane to the west, Rowlands Way to the north and
Sheepy Road to the east. The red line boundary of the site covers an area of approximately 2 ha, which is currently comprised
of both hard standing and vegetated areas.

2.2

Topography

A review of LiDAR data (Figure 2-1) shows the site to gently slope from south east to north west, with ground levels ranging
from approximately 73.0 mAOD to 77.5 mAOD.

Figure 2-1: LiDAR Survey for the Site at 1 m Resolution
The LiDAR data indicates a number of topographic high spots, running adjacent to Rowlands Way (incorrectly labelled as
Holly Lane on the above mapping), Gypsy Lane and along the northern boundary of the existing football pitch. Aerial imagery
suggests that banks have been built up in these areas; however the presence of fairly dense vegetation coverage could mean
that that the LiDAR is not wholly representative of ground conditions.
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Proposed Development

This Level 1 FRA has been commissioned to outline the potential sources of flooding to the site and to outline the subsequent
implications and opportunities for future development; as such, there are no detailed development plans at this stage.
However, it is understood that NWBC propose to demolish any existing development within the red line boundary to facilitate
the installation of residential properties.

2.4

Local Hydrological Features and Watercourses

A review of detailed OS mapping indicates that there are no hydrological features within the site boundary. An ordinary
watercourse, Innage Brook, flows north east towards the River Anker and is located approximately 80m from the western
boundary of the site.

Figure 2-2: Local Hydrological Features

2.5

Current Flood Risk Management

The Environment Agency (EA) Flood Map for Planning (Rivers & Sea; February 2016) indicates that the development site is
partially located within Flood Zone 3, but updated flood modelling of the River Anker conducted by Brookbanks Consulting Ltd.
in consultation with the EA shows that the site is wholly located within Flood Zone 1. However, this updated modelling does
not provide a full assessment of flood risk posed to the site from Innage Brook, which remains unquantified (Section 4.2).
The site does not benefit from the EA’s flood warning service and there are no existing EA flood defences in proximity to the
site.
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3 Policy Context

3.1

National Planning Policy

Section 10 of the National Planning Policy Framework (NPPF) and the Flood Risk & Coastal Change Planning Practice
Guidance (PPG) (http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/) advise how the
planning process can take account of the risks associated with flooding.

3.2
3.2.1

Regional & Local Planning Policy
Preliminary Flood Risk Assessment (PFRA)

The Warwickshire County Council (WCC) PFRA (2011) is available to download from the Environment Agency website and
describes all instances of recorded historic flooding within the Lead Local Flood Authority (LLFA) administrative boundary.
Despite a small number of records being collated for North Warwickshire Borough, the assessment suggests that the surface
water drainage networks (artificial infrastructure) and their interaction with main rivers / ordinary watercourses have comprised
the main sources of flooding throughout Warwickshire:

Figure 3-1: Distribution of Sources of Flooding Within Past Flood Records (PFRA, 2011)
3.2.2

Local Flood Risk Management Strategy (LFRMS)

In the capacity as an LLFA statutory consultee, WCC has recently produced an LFRMS (2016) that provides an overview and
assessment of local flood risk throughout Warwickshire (http://www.warwickshire.gov.uk/lfrms). Specifically, Appendix G of the
report outlines a draft version of Flood Risk and Drainage Planning advice (2015) to help guide development proposals though
the planning application process.
Appendix C of the Strategy also contains a Surface Water Management Plan with thematic mapping of historic, future and
combined (historic and future) risks of surface water flooding across the county (http://maps.warwickshire.gov.uk/swmp/).
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Strategic Flood Risk Assessment (SFRA)

North Warwickshire Borough Council updated their SFRA in 2013 (https://www.warwickshire.gov.uk/sfra); the purpose of an
SFRA is to enable flood risk to be considered at the earliest stage of the planning process. Whilst the proposed development
site is not specifically mentioned, the report does outline how FRAs should assess the risks of flooding at a site-specific level
and suggests a number of pragmatic flood risk management and mitigation measures to overcome any known flooding issues.
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4 Flood Risks to the Proposed Development

4.1

Overview

The NPPF and Flood Risk & Coastal Change PPG require that all potential sources of flooding that could affect or be affected
by a proposed development are considered within a site-specific FRA. Potential sources of flooding are rivers (fluvial sources),
rising groundwater, rainfall landing directly on the ground surface (pluvial sources), surcharged sewers and drainage systems,
the sea (tidal sources) and flooding from reservoirs, lakes or other artificial sources. A FRA should demonstrate how, if
present, these risks will be managed so that the development remains safe throughout its lifetime, whilst taking into account
the effects of climate change and not increasing flood risk elsewhere.

4.2
4.2.1

Fluvial
Hydraulic Modelling History

A number of hydraulic modelling projects have been commissioned along the reach of the River Anker adjacent to the
proposed development site:
 In 2004, the River Anker was initially modelled though broad-scale two dimensional (2D) hydrodynamic modelling for the
original EA Flood Zone Map, using JFLOW software;
 In 2006, JBA undertook a one dimension (1D) modelling study of the River Anker, however the Innage Brook was not
represented in detail and so the results of the previous JFLOW modelling process were retained to represent the Flood
Zones around the tributary;
 In 2014, Brookbanks Consulting Ltd. produced a coupled 1D-2D hydraulic model of the River Anker, Innage Brook and
Merevale Brook using InfoWorks ICM software in order to support a planning application at Old Holly Lane, Atherstone.
During the EA’s draft model review, an alternative 1D-2D verification model was developed using ISIS-TuFLOW software to
compare results. The ISIS-TuFLOW model was considered to provide a better representation of flood risk, so the results of
the EA’s modelling were used to update the extent of Flood Zone 3;
 In March 2015, AECOM (formerly URS) undertook a model review of the EA’s ISIS-TUFLOW model, and recommended a
number of improvements be made before the model could be used to revise the flood zones in the vicinity of the Old Holly
Lane site;
 Following this review, Brookbanks Consulting Ltd. updated their InfoWorks ICM model based on the geometry of the EA’s
ISIS-TUFLOW model and the recommendations made by AECOM. AECOM then conducted a further review of the updated
InfoWorks ICM model in January 2016.

4.2.2

Flood Zones

The EA Flood Map for Planning (Rivers & Sea; February 2016) shows that the site is partially located within Flood Zone 3
(Figure 4-1). However, these outlines are based on the EA’s 2014 ISIS-TUFLOW model and remain to be updated with the
approved Brookbanks Consulting Ltd. 2016 InfoWorks ICM model results. The results of the updated 2016 modelling show
that the site is wholly located within Flood Zone 1.

Final Report

December 2016

AECOM

North Warwickshire Borough Council

Football Grounds, Atherstone – Level 1 FRA

8

Figure 4-1: February 2016 Flood Map for Planning (Rivers & Sea)
However, the updated River Anker modelling completed by Brookbanks Consulting Ltd did not assess the risk of flooding
associated with Innage Brook along the full length of the watercourse. Specifically, the model build report (Flood Study Report
Ref: 10137/FS/01 Rev1, September 2015) shows how Innage Brook was only modelled in 1D-2D between the River Anker
and the culvert beneath Rowlands Way, immediately west of the proposed development site. The effect of the Rowland Way
culvert itself and how this may back up during flood conditions is not included within the existing modelling. It is
therefore uncertain how the proposed development site would be affected by overland flow originating from Innage Brook
during flood conditions. The Draft Flood Risk & Drainage Planning Advice (2015) produced by WCC outlines stringent
requirements for the modelling of ordinary watercourses to supplement planning applications, including the need for an
upstream model boundary to be set no less than 50m upstream of the area of interest; currently, this has not been achieved.
On the basis of evidence available the risk of flooding from fluvial sources is considered to be moderate to high, but it is
recommended that hydraulic modelling be conducted to quantify the flood risk posed by the reaches of Innage Brook upstream
of the proposed development site.

4.3

Tidal

There are no tidal sources in the vicinity of the site, so the risk of tidal flooding is considered to be very low.

4.4

Surface Water and Overland Flow

Overland flow results from rainfall that cannot infiltrate into the ground. This may be due to the nature of the local ground
materials (if the ground has low or no permeability) or antecedent hydrological conditions (e.g. permeable ground already
being saturated), but is often associated with built development and the increase of impermeable surfaces within a catchment
(i.e. buildings, roads, pavements, etc.). Surface water flow can also be prominent in areas of steep topography, where water
that has failed to penetrate the surface is rapidly conveyed.
The updated Flood Map for Surface Water (uFMfSW) provided by the EA shows that approximately half of the site has a “Very
Low” risk of flooding from surface water, but there are areas of “Medium” or “High” risk through the middle of the site. It is
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estimated that the 1 in 30 year (3.33% AEP) storm event would result in small areas of ponding below 300 mm depth, whereas
the 1 in 100 year (1% AEP) storm event would likely cause ponding of 300 mm to 900 mm. The surface water flooding extents
appear to remain constrained to localised topographic low points during these modelled events, and it is not until the 1 in 1000
year (0.1% AEP) storm event that flooding is predicted to extend from Gypsy Lane and across the middle of the site. However,
it should be noted that the uFMfSW has been produced from coarse modelling that was commissioned on a national scale.

Figure 4-2: updated Flood Map for Surface Water (uFMfSW)
The Surface Water Management Plan thematic mapping contained within the LFRMS identifies the historic, future and
2
combined (historic and future) risks of surface water flooding across Warwickshire within a 1 km grid. All 1 km grid cells were
ranked against each other on the basis of Flood Hazard Scores, out of a total of 2200. The maps show that the area of the
proposed development has a historic rank of between 83 and 2200, but a predicted rank of between 41 and 100. This
indicates that the risk of surface water flooding to the grid cell containing the proposed development site is predicted to
2
increase in future, relative to all other 1km cells analysed across Warwickshire. However, it should be noted that this thematic
mapping outlines the risks of surface water flooding at a regional scale, rather than site-specific scale.
From the evidence available the risk of surface water flooding to the site is considered to be low to moderate, but it is
recommended that a topographic survey be undertaken to better inform the potential risks of surface water flooding at a sitespecific level.

4.5

Drainage Infrastructure and Sewers

Flooding from existing sewers can occur if the system surcharges due to the volume or intensity of rainfall exceeding the
capacity of the sewer/drainage system, high water levels at the sewer outfall, failure of the drainage infrastructure or if the
system becomes blocked by debris or sediment. Sewers and surface water flooding are often inter-related. Modern sewer
systems (post-1970) are typically designed to accommodate rainfall events of a 1 in 30 year return period (3.33% AEP).
Therefore, rainfall events with an annual probability less than 3.33% (i.e. rarer, more extreme events) could result in sewer
capacity exceedance.
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The PFRA suggests that the surface water drainage networks and their interaction with main rivers/ ordinary watercourses
have comprised the main sources of historical flooding throughout Warwickshire. Figure A5 (DG5 Historic Sewer Flooding
Records) of the SFRA shows that the proposed development site is located within an area where 6-10 sewer flooding
incidents have been recorded; however these maps are based on regional data supplied at the four figure post code level,
rather than at a site-specific level. It is also uncertain whether any private drainage systems are present within the red line
boundary.
On the basis of the information provided the risk of flooding from sewers to the site is considered to be low to moderate, but it
is recommended that Severn Trent Water are consulted to determine the capacity of the local sewer network. It is also
recommended that a CCTV survey of any existing drainage networks within the red line boundary be conducted as part of a
detailed Site Investigation.

4.6

Groundwater

Groundwater flooding occurs as a result of water rising up from the underlying aquifer or from water flowing from springs. This
tends to occur after long periods of sustained high rainfall, and the areas at most risk are often low-lying where the water table
is more likely to be at shallow depth. Groundwater flooding is known to occur in areas underlain by major aquifers, although
increasingly it is also being associated with more localised floodplain sands and gravels. It often occurs sporadically in both
location and time, and because of the more gradual movement and drainage mechanisms tends to last longer than fluvial,
pluvial or sewer flooding.
The PFRA states that there are limited records of historical groundwater flooding occurrences within Warwickshire, as
groundwater flooding has usually been recorded in combination with multiple other sources of flooding after periods of
sustained rainfall. Nevertheless, the SFRA Areas Susceptible to Groundwater Flooding (AStGWF) maps shows that the
proposed development site is located within an area at >=50% < 75% risk of groundwater flooding, though it should be noted
that this mapping has been produced at a national scale.

Figure 4-3: Areas Susceptible to Groundwater Flooding (AStGWF) (SFRA 2013)
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According to the British Geological Survey (BGS) the site is underlain by bedrock of the Gunthorpe Member (mudstone) and
superficial deposits of River Terrace Deposits (predominantly sand and gravel). Local groundwater data is not available from
the BGS, but a review of the online Groundwater map provided by the EA shows that the River Terrace Deposits are
designated as a Secondary A aquifer and could therefore act as a source of flooding. The site is not situated within a
Groundwater source protection zone.
The risk of flooding from groundwater is considered to be low to moderate on the basis of the evidence available, though this
is likely to be limited to any subsurface developments such as car parks and basements (which if constructed below the
groundwater table, could potentially produce localised ‘damming effects’). It is recommended that the risk of groundwater
flooding to the site be further examined though a detailed Site Investigation.

4.7

Artificial Sources

Artificial flood sources include raised channels such as canals, or storage features such as ponds and reservoirs. The EA map
of Flood Risk from Reservoirs shows that the site is at risk of flooding from Merevale Lake, which is located approximately 1.5
km to the south west. In the event of a structure failure the proposed development site could be inundated by flood waters of
-1
-1
between 0.3m and 2.0m depth, flowing at velocities of between 0.5ms and 2.0ms . Nonetheless, a failure of this nature
would be a very low probability event, so the risk from reservoir flooding is considered to be low and a residual risk.

Figure 4-4: EA Flood Risk from Reservoirs (Maximum Extent)
© Environment Agency copyright and database rights 2016. © Ordnance Survey Crown copyright. All rights reserved. Environment Agency.

There are no other artificial sources located in proximity to the proposed development site.

4.8

Summary

 The risk of fluvial flooding is considered to be moderate to high and it is recommended that hydraulic modelling be
conducted to quantify the flood risk posed by the reaches of Innage Brook upstream of the proposed development site;
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 The risk of tidal flooding is considered to be very low;
 The risk of surface water flooding is considered to be low to moderate on the basis of the evidence available and it is
recommended that a topographic survey be undertaken to better inform the potential risks of surface water flooding at a
site-specific level;
 The risk of sewer flooding is considered to be low to moderate and it is recommended that is recommended that Severn
Trent Water are consulted to determine the capacity of the local sewer network. It is also recommended that a CCTV survey
of any existing drainage networks within the red line boundary be conducted as part of a detailed Site Investigation;
 The risk of groundwater flooding is considered to be low to moderate on the basis of the evidence available and it is
recommended that the risk of groundwater flooding to the site be further examined though a detailed Site Investigation; and,
 The risk of flooding from artificial sources is considered to be low and a residual risk.
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5 Flood Risks from the Proposed Development

5.1

Mitigation against Fluvial Flooding

The risks of fluvial flooding to the proposed development site are currently undetermined, as existing hydraulic modelling do es
not demonstrate whether overland flow would inundate the site if the Innage Brook were to flood. Pending the results of further
hydraulic modelling to clarify this, the following points would need to be considered:
 If parts of the development site were located within the modelled 1 in 100 year plus climate change flood outline associated
with Innage Brook, then finished floor levels within these areas would need to be set a minimum of 600 mm above this flood
level; and,
 Any land raising within the 1 in 100 year plus climate change outline would require the provision of compensatory floodplain
storage on a level-for-level and volume-for-volume basis.

5.2

Surface Water Management

The options considered for on-site drainage and management of surface water runoff from any development proposals should
adhere to the relevant national and regional planning requirements, to ensure that any development would be sustainable and
could, if possible, contribute to decreased flood risk elsewhere. These are outlined below and discussed in the context of the
proposed development site.

5.2.1

Policy Requirements

National Planning Policy Framework and Planning Practice Guidance
The NPPF highlights how built development can lead to an increased risk of flooding, by increasing surface water runoff and
reducing ground infiltration. Development often increases the area of impermeable surfaces, thereby promoting rapid runoff
(by increasing total and peak water flows) to surface water sewers or watercourses. The minimum requirement of the NPPF is
to demonstrate that no increase in runoff occurs when comparing the developed to the existing scenario; climate change
should also be taken into account in the design of drainage systems.
WCC Draft Flood Risk and Drainage Planning Advice
The Draft Flood Risk and Drainage Planning Advice (2015) is contained within Appendix G of the LFRMS (2016) and outlines
the expectations of WCC, who comment on planning applications in their capacity as the LLFA. The document outlines a
number of points that should be considered in the development of a detailed drainage strategy, namely:
 Any application proposing the use of infiltration systems must submit percolation tests in accordance with BRE Digest 365
or CIRIA guidance R156 to the LLFA;
 For undeveloped (Greenfield) sites, discharge to the ground through infiltration will be at the rate found through percolation
tests around the site. For discharge into an Ordinary Watercourse, the discharge rate will be based on the calculated predevelopment (greenfield) runoff rate for the site, based only on the proposed impermeable areas; for a simple control
structure, this will be based on the QBAR rate;
 For developed (Brownfield) sites, surface water runoff should be reduced to the equivalent greenfield runoff rate where
possible. Only where this is technically not feasible and the site is shown to benefit from a positive outfall will WCC allow the
use of the exiting brownfield flow, subject to a minimum of 50% betterment;
 Plans to discharge into a public sewer system will require evidence of a point of connection, a permitted discharge rate and
a capacity check of the system from Severn Trent Water to be submitted to the LLFA;

Final Report

December 2016

AECOM

North Warwickshire Borough Council

Football Grounds, Atherstone – Level 1 FRA

14

 Any development containing residential roads/parking areas will require a minimum of 2 treatment stages within the SuDS
train to ensure that runoff water quality is not adversely impacted;
 If infiltration is not feasible at the site, alternative SuDS systems should be used, with preference for above ground
solutions. WCC do not consider oversized pipes or box culverts as sustainable drainage;
 The appropriate allowance for urban creep must be included in the design of the drainage system over the lifetime of the
proposed development; and,
 The adoption and maintenance of all drainage features are a key consideration to ensure the long term operation at the
design standards – this must be duly considered at the detailed design stage. To facilitate any future maintenance activities,
it is recommended that all storage systems are placed within areas of public open space.

5.2.2

Drainage and Surface Water Management

To comply with the local planning policy, the full range of SuDS techniques should be considered for restricting the postdevelopment runoff rate through implementation of the SuDS Management Train. In accordance with the SuDS hierarchy of
managing surface water, in order of preference, (1) Into the ground, (2) Into a surface water body, (3) Into a surface water
sewer, and (4) Into a combined sewer, infiltration methods should be used wherever viable.
The proposed development site is underlain by bedrock of the Gunthorpe Member (mudstone), superficial deposits of River
Terrace Deposits (predominantly sand and gravel) and loamey/clayey soils with slightly impeded drainage or a naturally high
water table (http://www.landis.org.uk/soilscapes/). The widespread use of infiltration based SuDS techniques across the site
may therefore be limited; however this will need to be confirmed through percolation testing as part of a detailed Site
Investigation.
Infiltration Based Drainage Options
Pending results from the recommended percolation tests, a number of potential options could be considered:
 Permeable Paving where runoff is filtered through paving and directly into the ground;
 Swales/Infiltration Basins can replace conventional pipework and typically consist of vegetated strips with a permeable
base, to allow runoff to be collected and discharged into the ground; and,
 Soakaways are typically small excavations filled with gravel, a similar porous medium or a formal soakaway chamber and
surrounded by granular backfill. They collect runoff through a conventional piped system which is subsequently discharged
at an attenuated rate.

Figure 5-1: Plan view example of an Infiltration Basin (CIRIA SuDS Manual 2015)
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Attenuation Based Drainage Options
Should infiltration techniques prove to be unfeasible, the installation of an attenuation SuDS system would be desirable:
 Permeable Paving can be installed with a sub-base that temporarily stores surface water runoff. In this instance, the
paving would usually be lined with a geotextile membrane to prevent the loss of storage volume through sub-base void
siltation;
 Swales The proposed use of swale features in this context is to provide surface water attenuation; therefore a flow control
device would be required at the downstream end of the swale network. This would enable water backing up into the system
to fill the open landscaped features in order to utilise the available storage volume; and,
 Attenuation basins can be utilised if there is a sufficient fall to the outlet level to permit free drainage via gravity. Should a
gravity connection be viable, an appropriate flow control device would likely be required.
Source Control Drainage Options
In combination with infiltration and/or attenuation strategies (and their respective SuDS methods detailed above), source
control options could include:
 Green Roofs/ Rain Gardens - Introduction of green roofs on buildings or rain gardens on the ground would have the effect
of reducing the volume of floodwater being passed forward, by slowing the movement of rainwater within the development;
and,
 Rainwater Harvesting - Installation of water butts could provide a significant volume of rainwater storage. This option
would be particularly beneficial for events of a lower magnitude rather than the higher order events.
Wherever possible, the SuDS options taken forwards as part of a scheme should seek to enhance biodiversity and public
amenity in the area.

Figure 5-2: Example of a Rainwater Harvesting system (CIRIA SuDS Manual 2015)
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Managing Residual Risk

The proposed development site is located within an area at risk of flooding from reservoirs associated with Merevale Lake
(Section 4.7). Although this is considered an extremely unlikely event and therefore classified as a residual risk, a FRA should
include details of how this risk could be managed in the event of a catastrophic reservoir failure.
Pending the results of further hydraulic modelling to determine the flood risk posed by the reaches of Innage Brook upstream
of the site, it may also be necessary to incorporate measures to mitigate the risk of a low probability fluvial flood into the site
design (i.e. the 1 in 1000 year event). This can be achieved through the use of flood resilience and resistance measures.

5.3.1

Emergency Access/Egress

The proposed development site is located approximately 1.5 km away from Merevale Lake; assuming an average flow velocity
of 2 m/s (Figure 5-3) between the Lake and the proposed development site, this would result in a lag time of approximately 13
minutes (note: this estimate is based on coarse modelling at the national scale). During this time, a safe route of
access/egress to higher ground could be achieved to the west along Rowlands Way. Once inundated, the site and the
immediate surroundings would not be safe for inhabitants or vehicular access/egress; safe areas of refuge could be achieved
by evacuating to first floor levels and above. Under the Reservoirs Act (1975), the owner of the reservoir is required to develop
on-site and off-site plans for reservoir safety, which will cover the downstream area at risk.

Figure 5-3: EA Flood Risk from Reservoirs (Velocity)
© Environment Agency copyright and database rights 2016. © Ordnance Survey Crown copyright. All rights reserved. Environment Agency.

As per the guidance listed on the EA’s What’s In Your Backyard (WIYBY) maps, it is recommended that the local authority
emergency planner be consulted to clarify any local emergency plans for this reservoir.
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6 Conclusions & Recommendations

6.1

Flood Risks to the Proposed Development

 The risk of fluvial flooding is considered to be moderate to high;
 The risk of tidal flooding is considered to be very low;
 The risk of surface water flooding is considered to be low to moderate on the basis of the evidence available;
 The risk of sewer flooding is considered to be low to moderate;
 The risk of groundwater flooding is considered to be low to moderate on the basis of the evidence available;
 The risk of flooding from artificial sources is considered to be low and a residual risk.

6.2

Flood Risks from the Proposed Development

 Pending the results of further hydraulic modelling to determine the flood risk posed by the reaches of the Innage Brook
upstream of the proposed development site, the requirements for land raising and subsequent compensatory floodplain
storage may need to be considered;
 The options considered for on-site drainage and management of surface water runoff from any development proposals
should adhere to the relevant national and regional planning requirements (Section 5.2), to ensure that any development
would be sustainable and could, if possible, contribute to decreased flood risk elsewhere;
 In the event of a catastrophic reservoir failure, the residual risk of flooding could be managed through access/egress to the
west along Rowlands Way, or through evacuating to a safe area of refuge at first floor level and above; and,
 Pending the results of further hydraulic modelling to determine the flood risk posed by the reaches of Innage Brook
upstream of the site, it may also be necessary to incorporate measures to mitigate the risk of a low probability fluvial flood
(i.e. the 1 in 1000 year event) into the site design.

6.3

Recommendations

In light of outstanding flood risk analysis, it is recommended that a more detailed study be conducted before further
considering the development potential of the proposed site. For the avoidance of any doubt, this would require:
 Hydraulic modelling to determine the flood risk posed by the reaches of Innage Brook upstream of the proposed
development site.
Pending the results of further hydraulic modelling to determine the suitability of development within the proposed site:
 It would be recommended that a topographic survey is undertaken to better inform the potential risks of surface water
flooding at a site-specific level;
 It would be recommended that Severn Trent Water are consulted to determine the capacity of the local sewer network. It
would also be recommended that a CCTV survey of any existing drainage networks within the red line boundary is
conducted as part of a detailed Site Investigation;
 It would be recommended that the risk of groundwater flooding to the site is further examined though a detailed Site
Investigation;
 It would be recommended that percolation testing in accordance with BRE Digest 365 or CIRIA guidance R156 is
conducted as part of a detailed Site Investigation, to determine the suitability of using infiltration based SuDS systems
across the site; and,
 It would be recommended that the local authority emergency planner is consulted to clarify any local emergency plans
associated with a structural failure of Merevale Lake.
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PS.M601b The Email from NWBC regarding Water Orton New Primary School site
For the Inspectors information thanks.
Please see the following link to the Gov.uk website, updating the situation at Water Orton New
Primary School site (in Green Belt off Plank Lane) referred to in Matters 6.
https://www.gov.uk/government/publications/hs2-phase-one-granting-deemed-planningpermission-for-water-orton-primary-schools-relocation?utm_source=f29e51f1-beb6-4575-b649462fb080e7ab&utm_medium=email&utm_campaign=govuk-notifications&utm_content=immediate
The link includes the ‘Direction given by the Secretary of State for Transport under Section 50 of the
High Speed Rail (London-West Midlands) Act 2017’ for ‘HS2 Phase One: granting deemed planning
permission for Water Orton Primary School's relocation’.

The Green Belt site, location for the new Water Orton primary school, referred to in Matters 6,
paragraphs 6.2.11, 6.2.17 and 6.2.18 has now been granted planning consent.
The relevant documents from the webpage (planning consent and site location plan) are also
attached if required.

For your and the Inspector’s information and attention, thanks.

Best regards,
Mike Dittman
Forward planning team
North Warwickshire Borough Council
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HIGH SPEED RAIL (LONDON - WEST MIDLANDS) ACT 2017
DIRECTION TO DEEM PLANNING PERMISSION TO BE GRANTED UNDER
SECTION 90 OF THE TOWN AND COUNTRY PLANNING ACT 1990
DEVELOPMENT OF A NEW PRIMARY SCHOOL AND ASSOCIATED WORKS ON
LAND TO THE SOUTH OF BIRMINGHAM ROAD, WATER ORTON, BIRMINGHAM
The Secretary of State for Transport, Department for Transport, Great Minster House, 33
Horseferry Road, London, SWIP 4DR hereby directs that:1. Pursuant to section 50 of the High Speed Rail (London - West Midlands) Act 2017
("the Act") and Part 3 of the Town and Country Planning Act 1990 (" 1990 Act") and
subject to paragraphs 2 and 3 below, planning permission, so far as it is required, be
deemed to be granted for the Development authorised by the Act as specified in
Schedule 1 to this Direction.
2. The Development for which planning permission is deemed to be granted is
development which, in respect of any works or matters, is carried out within the limits
authorised by the Act and has been the subject of environmental assessment in
connection with the Act for the purposes ofsection 50(8)(c) of the Act.
3. Planning permission for the Development as described in Schedule 1 to this Direction
is deemed to be granted under Part 3 of the 1990 Act subject to the planning
conditions set out in that Schedule.
4. Pursuant to section 50(4) ofthe Act section 20(1) of the Act does not apply to the
Development as described in Schedule 1 to this Direction.
5. A set of planning drawings showing elements of the Development in further detail
accompanies this Direction. A list of these drawings is set out in Schedule 2 to this
Direction.
6. Pursuant to section 50(5)(b) of the Act the Development may be carried out only by
Warwickshire County Council, the nominated undertaker appointed under section 45
of the Act, or such other party approved in writing by the Secretary of State for
Transport.

Authorised by the Secretary of State for Transport
Patrick Bateson, Deputy Director, HS2 Phase One Scope and Powers
Thursday 23 August 2018
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SCHEDULE 1
PLANNING CONDITIONS
Definitions and Interpretation

In these conditions unless the context otherwise requires:
"Act" means the High Speed Rail (London - West Midlands) Act 2017;
"Commencement" means the date upon which the Development shall begin by the carrying
out of a material operation as defined in section 56 of the Town and Country Planning Act
1990 excluding any operations relating to ground and soil investigations, investigations or
works in respect of ground contamination, archaeological investigations, geological
investigations, site clearance, tree felling or removal, or the erection of fencing, hoardings or
site compound buildings, and "Commence" and cognate terms shall be construed
accordingly;
"Development" means the erection of a new primary school comprising a new school
building, parking facilities, a playground, sports pitch, hard games court, access, landscaping
and associated works on land south of Birmingham Road, Water Orton, Birmingham within
the Site;
"Environmental Mitigation Works" means the works specified at paragraphs 5.2.7 and 5.2.8
of the Environmental Statement comprising:
- the retention of copse trees on the Site except where any such trees need to be removed to
create access to the Site; and
- the diversion of Footpath M40 along the eastern boundary of the Site on a diversion of
approximately 150 metres;
"Environmental Statement" means the document entitled Supplementary Environmental
Statement 3 and Additional Provision 4 (Supplementary Environmental Information) dated
12 October 2015;
"Footpath M40" means the diverted footpath crossing the eastern part of the Site extending
from Plank Lane to the northern boundary of the Site shown for identification purposes only
hatched black on the Site Layout Plan with reference ' Z0188-HSA-06-ZZ-PL-A-0004 Rev P
06' listed in Schedule 2 to this Direction;
"HS2'' means High Speed Two Limited and its successors;
"Local Planning Authority" means Warwickshire County Council and its successors as local
planning authority for the area in which the Site is located;
"Occupied" means occupation for the purposes permitted by this deemed planning
permission but not including occupation by personnel engaged in construction, fitting out or
2

decoration or occupation for marketing or display or occupation in relation to security
operations, and "Occupation" and cognate terms shall be construed accordingly;
"Planning Direction Drawings" means the drawings listed in Schedule 2 to this Direction;
and
"Site" means the area of land shown for identification purposes only edged with a solid red
line on the Location Plan with reference ' Z0188-HSA-06-ZZ-PL-A-0002 Rev Pl.01 ' listed in
Schedule 2 to this Direction.
References in these conditions to any scheme, strategy, programme, statement, plan, details,
procedure or report to be approved by the Local Planning Authority (each an "approved
document"), or to doing of anything in accordance with any approved document shall be
construed as including references to such amendments, modifications or substitutions of the
approved document as shall have been agreed in writing by the Local Planning Authority.
1.

The Site

The construction of the Development shall take place within the Site only.
Reason: To ensure that no construction takes place beyond the boundary of the area which is
the subject of this planning permission.
2.

Commencement Date

The Development must be begun not later than the end of ten (10) years from 23 February
2017.
Reason: Such time limit is required to be applied by section 50(7) of the Act.

3.

In Accordance with Planning Direction Drawings

The Development shall be carried out in accordance with the Planning Direction Drawings
and any samples or details approved in accordance with the conditions attached to this
planning permission, except to the extent that any modification is required or allowed by or
pursuant to these conditions.
Reason: To define the scope of the planning permission and to ensure the planning
permission is implemented in all respects in accordance with the submitted details.
4.

Approval of External Materials

The Development shall not be Occupied until details of all external materials and external
colour samples to be used for the Development have been submitted to and approved in
writing by the Local Planning Authority. The Development shall be carried out in accordance
with the details (or any variation) so approved.
Reason: To avoid any material harm to the qualities, character and amenity of the local area.
5.

Construction Method Statement
3

The Development shall not be Commenced until a construction method statement has been
submitted to and approved in writing by the Local Planning Authority. This should include
details of:
•
•
•

The control ofnoise and vibration emissions from construction activities including
groundworks and the formation of infrastructure including arrangements to monitor
noise emissions from the Site during the construction phase;
The control of dust including arrangements to monitor dust emissions from the Site
during the construction phase; and
Measures to reduce mud deposition off site from vehicles leaving the Site.

All construction activity shall be carried out in accordance with the Statement (or any
variation) so approved.

Reason: To protect the amenities of the local residents and in the interests of public and
highway safety.
6.

Construction Hours

Construction work shall only take place during the following hours:
Monday - Friday 07:30 - 18:00
Saturday 08:30 - 13:00
No construction work shall take place on Sundays and Public Holidays.

Reason: To ensure that local residents are not subjected to significant increased and adverse
levels of noise generated by the Development.
7.

Construction Traffic Movements

The movement of construction plant and equipment, including construction delivery vehicles,
to or from the Site shall only take place between the following hours:
During term times ofthe school, Monday to Friday 07:30 to 08:15, 09:15 to 14:30 and 15:30
to 18:00 hours, Saturday 08:30 to 13:00; Outside term time, Monday to Friday 07:30 to
18:00, Saturday 08 :30 to 13:00; No such movements shall take place on Sundays and Public
Holidays.

Reason: In the interests of highway safety and to ensure that local residents are not subjected
to significant increased and adverse levels of noise and disturbance generated by the
Development.
8.

Contractor's Access etc.

The Development shall not be Commenced until details of the contractor's temporary
vehicular access, working area, compounds, storage and office accommodation and security
fencing have been submitted to and approved in writing by the Local Planning Authority. The
contractor shall only use the temporary vehicular access, working area, compounds, storage
4

and office accommodation and security fencing referred to above during the construction
period and shall reinstate the land and highway affected by them in accordance with the
approved details within six months of the completion of the construction of the extensions
and alterations.

Reason: To minimise the impact of the construction upon local residents, the school, users of
the highway and the local environment and to ensure that the land and highway affected by
the Development is reinstated to an appropriate standard following construction.
9.

Temporary Vehicular Access

The temporary vehicular access to the site referred to in Condition 8 above shall not be used
for the purposes hereby permitted unless adequate vehicular turning space is provided and
maintained within the site for the duration of construction works so that vehicles are able to
enter and leave the highway in a forward gear.

Reason: To maintain the safety, capacity and use of the local highway network.
10.

Green Travel Plan

Within one year of the occupation of the new school the School' s Green Travel Plan shall be
reviewed. The reviewed Green Travel Plan shall then be submitted to, and be approved by,
the Local Planning Authority and shall include requirements for the provision of: (i)
Intelligent staggered starting times for the school (ii) Before and after school club provision
(iii) Regular monitoring of on-street parking during peak drop-off and pick up times in the
vicinity of the school premises and (iv) Provision of additional cycle storage within the Site.

Reason: To ensure that sustainable methods of travel to the school are encouraged and
accommodated and to reduce traffic congestion on the local road network.
11.

Lighting Scheme

The Development shall not be Occupied until a detailed lighting scheme has been submitted
to and approved in writing by the Local Planning Authority. The details shall include times of
operation and a site layout plan showing luminaire types, location, intensity and profiles,
mounting heights, beam angles and orientation. All external lighting on the Site shall be
installed, maintained and operated in accordance with the details so approved (or any
variation of the details approved in writing by the Local Planning Authority).

Reason: To ensure appropriate measures are taken in relation to protected species.
12.

Fire Fighting Requirements

The Development shall not be Occupied until a scheme for the provision of adequate water
supplies and fire hydrants, necessary for firefighting purposes at the Site, has been submitted
to and approved in writing by the Local Planning Authority. No part of the Development
shall be Occupied until the scheme has been implemented to the satisfaction of the Local
Planning Authority.
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Reason: In the interests of public safety from fire, and the protection of Emergency Fire
Fighters.
13.

Surface and Foul Water Drainage Schemes

The Development shall not be Commenced until detailed surface and foul water drainage
schemes for the Site, based on sustainable drainage principles and an assessment of the
hydrological and hydro geological context of the Development, have been submitted to and
approved in writing by the Local Planning Authority. The scheme shall subsequently be
implemented in accordance with the approved details before the Development is completed.
The scheme to be submitted shall:
a. Provide an assessment of flood risk from all sources of flooding including fluvial ,
pluvial and groundwater flooding.
b. Carry out infiltration testing in accordance with BRE 365 guidance to clarify whether
infiltration into the ground is a viable means of disposing of surface water.
c. Demonstrate that the surface water drainage system(s) are designed in accordance
with (Construction Industry Research and Information Association) CIRIA C753.
d. Limit the discharge rate generated by all rainfall events up to and including the 100
year plus allowance for climate change critical rain storm to the QBAR (mean annual
flood flow) runoff rates (or where this is not reasonably practicable, the most
significant betterment over existing runoff rate reasonably achievable) for all return
periods.
e. Demonstrate that the provision of surface water run-off attenuation storage is in
accordance with the requirements specified in "Science Report SC030219 Rainfall
Management for Developments".
f. Include detailed design (plans, network details and calculations) in support of any
surface water drainage scheme, including details of any attenuation system, and
outfall arrangements. Calculations should demonstrate the performance of the
drainage system for a range of return periods and storm durations inclusive of the 1 in
1 year, 1 in 2 year, 1 in 30 year, 1 in 100 year and 1 in 100 year plus climate change
return periods.
g. Include design (plans, network details and calculations) of a proposed foul water
drainage scheme and an assessment whether existing drainage connections have
adequate capacity. Where existing connections do not provide adequate capacity, the
scheme should provide details of proposed on-site amendments required to remedy
this.
h. Include evidence that Severn Trent Water has granted approval of discharge of
sewerage to their assets including discharge rate and connection points.
1.
Demonstrate overland flood flow routes in case of system failure, through
hydraulically modelling the floodwater outline, indicating flood flow depths and
velocities.
J. Provide a Maintenance Plan to the Local Planning Authority giving details on how the
entire surface water system shall be maintained and managed after completion for the
life time of the Development.
Reason: In order to ensure that the Site is served by an adequate surface water and foul water
disposal system and to ensure the Development does not result in excessive surface water
from the Site adversely affecting other properties within the locality.
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14.

Environmental Mitigation Works

The Development shall not be Occupied unless and until the Environmental Mitigation
Works have been completed to the satisfaction (as evidenced by a written approval) of the
Local Planning Authority and the Secretary of State for Transport.
Reason: To ensure that the environmental effects of the Development are adequately
mitigated in accordance with the Environmental Statement.
15.

Archaeological Investigation

The Development shall be undertaken in accordance with a programme of archaeological
work and a written scheme of investigation which has been submitted to, and approved in
writing by, the Local Planning Authority.
Reason: In order to ensure the adequate investigation and recording of archaeological
remains in accordance with paragraph 141 of the National Planning Policy Framework.

16.

Construction Environment Management Plan

The Development shall not be Commenced (to include site clearance) until a Construction
Environment Management Plan has been submitted to and approved in writing by the Local
Planning Authority. The plan shall be informed by surveys undertaken and data gathering
carried out prior to its submission and include:
a. Surveys during best practice periods by an agreed expert to determine the possible
presence or absence ofparticular protected and important species.
b. Details of appropriate mitigation measures and contingency plans should such a
protected species be found to be present and either (i) preparing to breed, (ii) in the
process ofbreeding or rearing young.
c. An appropriate scale plan showing the "Environment Protection Zones" where any
construction activities are restricted and where protective measures will be installed or
implemented.
d. Details of protective measures (both physical measures and sensitive working
practices) to avoid impacts during construction.
e. A timetable to show phasing of construction activities to avoid periods of the year
when sensitive wildlife could be harmed (such as the bird nesting season).
f. Persons responsible for:
1.
Compliance with legal consents relating to nature conservation;
11.
Compliance with planning conditions relating to nature conservation;
111.
Installation of physical protection measures during construction;
1v.
Implementation of sensitive working practices during construction;
v.
Regular inspection and maintenance of the physical protection measures
and monitoring of working practices during construction;
v1.
Provision of training and information about the importance of
"Environment Protection Zones" to all construction personnel on site.
All construction activities shall be implemented in accordance with the approved details and
timing of the plan unless otherwise approved in writing by the Local Planning Authority.
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Reason: In order to comply with statutory wildlife protection legislation and to protect
features of recognised nature conservation plus protected and important species.
17.

Biodiversity

The Development shall not be Occupied until details of measures to be taken on-site to
preserve and enhance the biodiversity value of the Site along with details of existing
baselines and a timetable showing how those measures will be sequenced with the
Development shall be submitted to and be approved by the Local Planning Authority. The
measures shall be designed to avoid net biodiversity loss so far as reasonably practicable.
The measures approved by the Local Planning Authority in writing (or any variations
subsequently so approved) shall be implemented within one year of any permanent building
on the Site being first Occupied.

Reason: In order to comply with paragraph 118 of the National Planning Policy Framework.
18.

Landscaping and Retention of Trees

Within six months of the Development being Commenced a landscape scheme (excluding
any requirement to carry out the Environmental Mitigation Works required pursuant to
Condition 14 above) shall be submitted to and approved by the Local Planning Authority
identifying tree planting to be removed, replacement tree planting to be provided, trees and
hedgerows to be retained and other new planting to be undertaken on the Site. The approved
landscape scheme shall be implemented in the first planting season following completion of
the Development and, unless otherwise agreed in writing by the Local Planning Authority,
should any plants/trees planted as part of the landscaping scheme die, be removed or become
damaged or seriously diseased within five years of the initial planting they shall be replaced
in the next planting season with others of a similar size and species.

Reason: In order to ensure the satisfactory appearance of the completed Development, to
improve the amenities of the local area, to minimise the impact of the loss of trees on the Site
and to ensure that there is no net loss of biodiversity on-site.
19.

Access, car parking and service areas

The new school shall not be Occupied until the access to the public highway and the car
parks and service areas have been laid out surfaced and drained in accordance with full
construction details and with appropriate visibility splays which shall have first been
submitted to and approved by the Local Planning Authority.

Reason: In the interests of highway safety and to ensure that the Development is served by
acceptable car parking and servicing areas.
20.

Renewable Energy

Prior to Commencement of the Development a scheme for generating 10% of the predicted
energy requirement of the Development from decentralised renewable and/or low carbon
sources shall be submitted to and approved in writing by the Local Planning Authority. The
approved scheme (or any variation of it approved in writing by the Local Planning Authority)
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shall be implemented in each part of the Development before that part is first Occupied and
shall remain operational for the lifetime of the Development.

Reason: In order to meet the requirements for on-site renewable energy generation
contained within the development plan.
21.

Parties authorised to Undertake the Development

The Development may be undertaken only by Warwickshire County Council, the nominated
undertaker appointed under section 45 of the Act, or such other party approved in writing by
the Secretary of State for Transport.

Reason: In order to comply with the provisions of section 50(5)(b) ofthe Act.
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SCHEDULE 2
PLANNING DRAWINGS AND DOCUMENTS
Location Plan - Plan reference: Z0l 88-HSA-06-ZZ-PL-A-0002 Rev Pl.01
Site Layout Plan - Plan reference: Z0l 88-HSA-06-ZZ-PL-A-0004 Rev P 06
Topographical Survey - Plan reference: 24216_T Rev 0
GA Plan - Plan reference: Z0l 88-HSA-ZZ-0O-DR-A-03010 01 Rev P 01
GA Elevations - Plan reference: Z0l 88-HSA-ZZ-ZZ-DR-A-04000 Rev P 02
Transport Statement (August 2017) - Reference: MID4369-R002b
Travel Plan (August 2017) - Reference: MID4369-R003a
Arboricultural Survey Report (June 2017)
Archaeological Trial Trench Evaluation (October 2017) - Reference: WOR14
Preliminary Ecological Appraisal (September 2016) - Reference: WilDi 10
Geo-Environmental Assessment Report (September 201 7) - Reference: C24 l 5
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