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RSK LDE Ltd (RSK) has prepared this report for the sole use of the client, showing reasonable skill and care, for the intended
purposes as stated in the agreement under which this work was completed. The report may not be relied upon by any other
party without the express agreement of the client and RSK. No other warranty, expressed or implied, is made as to the
professional advice included in this report.
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and recommendations in this report are based on the assumption that all relevant information has been supplied by those
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No part of this report may be copied or duplicated without the express permission of RSK and the party for whom it was
prepared.
Where field investigations have been carried out, these have been restricted to a level of detail required to achieve the stated
objectives of the work.
This work has been undertaken in accordance with the quality management system of RSK LDE Ltd.
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INTRODUCTION
RSK Land and Development Engineering Ltd (RSK) was commissioned to carry out a
Flood Risk Assessment (FRA) for Crondall Developments Ltd (the ‘client’). The
assessment is in support of the detailed planning submission for the site at Broden
Stables, Crondall (the ‘site’).
The assessment has been prepared in accordance with the National Planning Policy
Framework (NPPF) (Ref. 1) and its accompanying Planning Practice Guidance (Ref. 2), the
Interim Code of Practice for Sustainable Drainage (Ref. 3), BS 8533-2011 Assessing and
Managing Flood Risk in Development Code of Practice (Ref. 4) and the Non-statutory
technical standards for sustainable drainage systems (Ref. 5), with site-specific advice
from the Environment Agency (EA), the Hampshire County Council (HCC) in their role
of Lead Local Flood Authority (LLFA), the Local Planning Authority (LPA), the architect
and the client.
The NPPF sets out the criteria for development and flood risk by stating that
inappropriate development in areas at risk of flooding should be avoided by directing
development away from areas at highest risk, but where development is necessary,
making it safe without increasing flood risk elsewhere.
The key definitions within the PPG are:


“Flood risk” is a combination of the probability and the potential consequences
of flooding from all sources – including from rivers and the sea, directly from
rainfall on the ground surface and rising groundwater, overwhelmed sewers
and drainage systems, and from reservoirs, canals and lakes and other artificial
sources.



“Areas at risk of flooding” means areas at risk from all sources of flooding. For
fluvial (river) and sea flooding, this is principally land within Flood Zones 2 and
3. It can also include an area within Flood Zone 1, which the EA has notified
the local planning authority as having critical drainage problems.

For this site, the key aspects that require the assessment are:



The EA’s indicative flood zone map shows that the site is located within Flood
Zone 1, but within close proximity to Flood Zones 2 and 3;
The site area is 1.4ha therefore surface water drainage must be considered,
and sustainable drainage systems (SuDS), where possible; and

The comments given in this report and opinions expressed are subject to RSK Group
Service Constraints provided in Appendix A.
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CONTEXT AND SCOPE OF WORK
A key element of project development is to prepare a FRA to establish the flood risk
associated with the proposed development and to propose suitable mitigation, if
required, to reduce the risk to a more acceptable level.
The scope of work relating to a FRA is based on the guidance provided in Section 10 of
the NPPF (Ref. 1) and its accompanying Planning Practice Guidance (Ref. 2).
A site-specific FRA must demonstrate that the development will be safe for its lifetime
taking account of the vulnerability of its users, without increasing flood risk elsewhere,
and, where possible, will reduce flood risk overall. The scope of this assessment
therefore comprises the following elements:


To review architect plans, planning information and other studies to determine
existing site conditions;



To obtain information on the hydrology and hydrological regime in and around
the site;
To obtain the views of the EA/LLFA including scope, location and impacts;
To determine the extent of new flooding provision and the influence on the site;
To assess the impact on the site from climate change effects and anticipated
increases in rainfall over a 100 year period for residential uses;
To review site surface and foul water drainage based on the proposed layout
and, if necessary, to determine the extent of infrastructure required; and
To prepare a report including calculations and summaries of the source
information and elements reviewed.







This report is supported by the following additional key reports and information:



Preliminary Risk Assessment report (ref. 28582 R01) (Ref. 6) carried out by RSK;
Trial Pit Infiltration Testing Report (ref. 28582 R02) (Ref. 7) carried out by RSK.

Reliance has been placed on factual and anecdotal data obtained from the sources
identified. RSK cannot be held responsible for the scope of work, or any omissions,
misrepresentation, errors or inaccuracies with the supplied information. New
information, revised practices or changes in legislation may necessitate the reinterpretation of the report, in whole or in part.
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SITE DESCRIPTION

3.1

Location
Site Name: Broden Stables, Crondall
Site Address: Broden Stables, Redlands Lane, Crondall, Hampshire, GU10 5RA
Site National Grid Reference: 479910, 149207
The site lies to the northeast of Crondall village, and is accessed off Redlands Lane to
the north. A golf course bounds the site to the east, with open fields to the south and
Crondall New Surgery to the west.
Figure 1 shows a Site Location Map.

3.2

Land use and topography
The site has been previously developed as a livery and contains a stable building, a fullsize arena with floodlighting, paddocks, and a yard for parking cars and lorries.
The approximate land use of the site is as follows:
Table 3.1: Existing site land uses
2

Land use

Area (m )

Percentage

Impermeable

226

2%

Permeable

13,816

98%

Total

14,042

100%

A site-specific topographic survey has been carried out by Kings Land and Architectural
Surveyors. The survey shows the site existing levels vary from 83.90m above ordnance
datum (mAOD) in the northwest corner to 92.38mAOD in the southeast. The land
generally slopes down from southeast to northwest. The Redlands Lane access road is
1-2m lower than the site and slopes from 85.37mAOD in the east to 82.94mAOD in the
west.
The topographic survey and existing site layout is included in Figure 2.

3.3

Hydrology
The site is located approximately 85m east of the River Hart, which flows south to north
through Crondall village, and is designated Main River by the EA. Ashley Head Spring,
one of the springs that feeds the River Hart, is located approximately 150m to the
south. There are a number of drains and ponds to the southeast of the site associated
with the neighbouring golf course.
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As noted during the site walkover (see section 6.4) A drainage ditch flows east to west
along the southern edge of Redlands Lane. Sections of this watercourse are culverted
and it receives surface drainage from the golf course to the east of the site. This
drainage ditch outfalls into the River Hart approximately 85m west of the site along with
another drainage channel running parallel with the northern edge of Redlands Lane. A
number of surface water gullies were observed between the site and the River Hart,
which presumably connect into these drainage channels.
A section of dropped curb and a raised section of tarmac where the River Hart culvert
passes beneath Redlands Lane enables excess surface water runoff running down
Redlands Lane to flow straight into the river channel. Some properties either side of
Redlands Lane in the vicinity of the River Hart culvert have raised curbs and ramps
across driveways, presumably to divert surface water runoff flowing down Redlands
Lane away from the properties.

3.4

Geology
Based on published geological records for the area (British Geological Survey online
mapping and paper map No. 284 ‘Basingstoke’), the site exhibits the following geology:



Superficial Geology: River Terrace Deposits (undifferentiated) – Sand And
Gravel
Base rock Geology: - Lambeth Group – Clay, Silt And Sand
- Lewes Nodular, Seaford and Newhaven Chalk
Formations – Chalk

The site appears to be wholly underlain by superficial River Terrace Deposits, with the
Lambeth Group underlying the majority of the site and an area of chalk formation
underlying the southwest corner of the site.
Nearby BGS Borehole data from within the golf course to the southwest shows the
presence of chalk with no overlying superficial deposits.
The proposed buildings within the development are largely to be located over areas of
existing land, with a small area over an existing building, therefore shallow foundations
and other buried features could be encountered in this area of the site.
Site-specific infiltration testing has been undertaken by RSK Environment Ltd (RSK)
carried out in May 2015 (Ref. 7). The report details all the findings covering groundwater
levels and permeability. The key points relating to potential flood risk are highlighted
below:



Groundwater seepage at a depth of 1.60mbgl in TP1, significant groundwater
ingress was not noted in any of the trial pits.
Confirmation of River Terrace deposits in a variable composition typically
comprising of an upper cohesive horizon overlying granular materials at depth.

Soakage Tests were carried out in a number of trial pits across site and the following
infiltration rates in Table 3.2 were calculated.
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Table 3.2: Trial pit reference and average infiltration rate

3.5

Trial pit

Average
infiltration
rate (m/s)

TP101

9.57 x 10

TP102

3.72 x 10

TP103

6.86 x 10

-6
-6
-6

Hydrogeology
Hydrogeological information was obtained from the EA’s online mapping service. These
maps indicate that the site is underlain by a Principal bedrock aquifer (layers of rock or
drift deposits that have high intergranular and/or fracture permeability - meaning they
usually provide a high level of water storage. They may support water supply and/or
river base flow on a strategic scale. In most cases, principal aquifers are aquifers
previously designated as major aquifer) in the southwest corner, and a Secondary A
bedrock aquifer (permeable layers capable of supporting water supplies at a local rather
than strategic scale, and in some cases forming an important source of base flow to
rivers. These are generally aquifers formerly classified as minor aquifers) beneath the
remainder of the site. The maps also indicate that the site could be underlain by a
Secondary A superficial aquifer (permeable layers capable of supporting water supplies
at a local rather than strategic scale, and in some cases forming an important source of
base flow to rivers. These are generally aquifers formerly classified as minor aquifers),
likely to be associated with the River Terrace Deposits, although this is not clear due to
the scale of the mapping.
The nearest Groundwater Source Protection Zone is located approximately 500m to the
west of the site (Total Catchment Zone 3).
The site’s close proximity to various watercourses and underlying sand and gravel soils
may also suggest that shallow groundwater could be present beneath the site.

3.6

History
From looking at historical maps it appears that the site has not had buildings on it
before the current stables and associated works.
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DEVELOPMENT PROPOSALS
The proposed development is for the demolition of the existing stables, arena,
floodlights and hardstanding, and the erection of 30 residential dwellings, with
associated access, landscaping, and car parking arrangements.
The approximate land uses of the proposed site are summarised in Table 4.1 below.
Table 4.1: Proposed site land uses
2

Land use

Area (m )

Percentage

Impermeable

6,001

43%

Permeable

8,041

57%

Total

14,042

100%

The proposed site plans are shown in Figure 3.
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LEGISLATION AND POLICY CONTEXT

5.1

National policy
Table 5.1: National legislation and policy context
Legislation

Key provisions

National Planning
Policy Framework
(Ref. 1)
(2012)

The aims of planning policy on development and flood risk are to
ensure that flood risk is taken into account at all stages in the
planning process to avoid inappropriate development in areas at
risk of flooding, and to direct development away from areas at
highest risk.
Where new development is, exceptionally, necessary in such areas,
policy aims to make it safe without increasing flood risk elsewhere
and where possible, reducing flood risk overall.

Planning Practice
Guidance (2014)
(Ref. 2)

The NPPF is supported by an online Planning Practice Guidance,
which provide additional guidance on flood risk.

Flood and Water
Management Act
(Ref. 8)
2010

The Flood and Water Management Act (FWMA) aims to implement
the findings of the 2007 Pitt Review and co-ordinate control of
drainage and flood issues.
There are a number of increased responsibilities within the Act that
affect adoption of SuDS features and the role of the EA to expand
on the mapping data they provide. The implementation of SuDS
features has many beneficial impacts on the treatment of surface
water during remediation works.

Water Resources
(Ref. 9)
Act 1991

Section 24 – The EA is empowered under this Act to maintain and
improve the quality of ‘controlled’ waters
Section 85 – It is an offence to cause or knowingly permit pollution
of controlled waters
Section 88 – Discharge consents are required for discharges to
controlled waters

Water Framework
Directive (2000)
(Ref. 10)

The Water Framework Directive (WFD) requires all inland and
coastal waters to reach ‘good’ chemical and biological status by
2015. Flood risk management is unlikely to have a significant
impact on chemical water quality except where maintenance works
disturb sediment (such as de-silting) or where pollutants are
mobilised from contaminated land by floodwaters.
The main impact of the WFD on flood risk management, both now
and in the future, relates to the ecological quality of water bodies.
Channel works, such as straightening and deepening, or flood risk
management schemes that modify geomorphological processes
can change river morphology. The WFD aims to protect
conservation sites identified by the EC Habitats Directive and Birds
Directive that have water-related features, by designating them as
‘protected sites’.
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5.2

Local policy
Local policies ensure that flood risk is taken into account at all stages in the planning
process to avoid inappropriate development in areas at risk of flooding and making
development safe without increasing flood risk elsewhere and where possible, reducing
flood risk.
Table 5.2: Local policy context
LDF document

Key provisions and policies
GEN 11 Areas affected by flooding or poor drainage
Gen 11 development in areas liable to flood, or which would
unacceptably increase the risk of flooding on other land, will not be
permitted, unless appropriate and satisfactory alleviation or
mitigation measures are included.

Hart District
Council Local Plan
(Ref.
Saved Policies
11)

Circular 30/92 “Development and Flood Risk”
Circular 30/92 requires that local authorities take into account flood
risk in drawing up development plans, and that the Environment
Agency is consulted on applications that have implications for flood
risk. Development permitted without regard to such considerations
can lead to danger to life, damage to property and wasteful
expenditure. Engineering works can reduce risk but can never
eliminate it entirely.
The local planning authority will discuss with the Environment
Agency any development proposals which:
• are within flood-plains;
• could significantly increase surface water run-off from the area;
• are within or adjacent to watercourses;
• include or affect any flood control structure;
• are situated in areas where NRA have indicated there is a
drainage problem;
• would involve the culverting or diversion of any watercourse.
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6

SOURCES OF INFORMATION

6.1

Environment Agency consultation

6.1.1

Flood zone maps
The EA Flood Zone mapping study for England and Wales is available on their website
at http://maps.environment-agency.gov.uk/
The current displayed map is reproduced as Figure 4a and shows the site to lie wholly
within Flood Zone 1, showing the site to be at low risk of flooding from fluvial or tidal
sources. There are areas of Flood Zone 2 and 3 close to the northwest corner of the
site.
In December 2013, the EA released an additional form of mapping ‘Risk of Flooding
from Rivers and Sea’, which is available at:
http://watermaps.environmentagency.gov.uk/wiyby/wiyby.aspx?topic=floodmap#x=357683&y=355134&scale=2

This map has been reproduced as Figure 4b and shows the EA’s assessment of the
likelihood of flooding from rivers and the sea at any location and is based on the
presence and effect of all flood defences, predicted flood levels, and ground levels.
The relevant guidance note from the EA is available online through the following link:
https://www.gov.uk/planning-applications-assessing-flood-risk

6.1.2

Site specific consultation
The EA was formally consulted as part of this assessment, with request for flood related
information (including flood levels) included in the consultation. Their full response to
both the pre-planning enquiry and the flood data request can be found in Appendix B.
The Product data request confirms the following points:




There is no detailed modelling at this location;
Flood maps covering the site are available online; and
Historical flood mapping indicates flooding has not impacted the site, with the
nearest flood event occurring in 1947 south of the site, in the centre of Crondall.

The pre-application response confirms the following points:


The site is wholly within Flood Zone 1. A change in the vulnerability
classification from less vulnerable to more vulnerable would be appropriate in
this instance.
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6.2

Hampshire County Council
HCC is the LLFA for the area, and was contacted in March 2016 to establish the LLFA’s
guidance on any constraints related to the site and any historic surface water flooding
records. The full enquiry and response can be found in Appendix C.
Key points from the response are summarised below:


There is evidence of a historical flood event at the junction of Redlands Lane
and Pankridge Street, during the pluvial event in 2011-12. Flood depths were
50-150mm as a result of blocked ditches. HCC subsequently developed a
scheme to re-direct water directly into the adjacent river and to create storage
within the highway drainage system to act as attenuation in periods of flood.



There are no other ordinary watercourse consents granted by HCC in the area.



HCC records of drainage assets in the area are illustrated on the map provided.



The site itself is not shown to be vulnerable to surface water, however
Pankridge Street is shown to be within the EA Flood Zone 2 and 3 with
Redlands Lane being vulnerable to surface water flooding for a 1 in 30 year
rainfall event.



Further information of flooding is available from the EA.

HCC highways department were also contacted for information given the location of the
watercourse/ditch running along the northern site boundary and the receiving highways
flows into this watercourse. Salient points are summarised below:
 The watercourse along Redlands Lane is comprised of private ditches with short
piped sections between head walls. These private ditches to feed into a piped
highway drainage system fed by highway gullies which starts in the vicinity of
the stables located to the east of the Crondall New Surgery and outfalls into the
River Hart close to Willow Cottage and Hartfield House;
 The County Council is aware of flooding in the past, as well as the presence of
approximately twenty land drainage pipes from the golf course into the private
ditches in Redlands Lane which adds to the risk of surface water flooding in
extreme conditions;
 The County Council currently has a cleansing frequency for the highway gullies
of once a quarter. The highway carrier drain is cleansed infrequently and
generally only when concerns are raised by residents/the Parish Council of
blockages; and
 Work has been undertaken on the bridge parapet to speed up the process at
which water enters the River Hart.
The LLFA have confirmed that the Redlands Lane drainage pipe running along the
northern boundary of the site is an asset of the County Council. There are no ditches
adjacent to the boundaries of the site which the riparian owner maybe responsible for.
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6.3

Hart District Council
Hart District Council was contacted in April 2016 for any site specific information
available regard flooding issues in the Crondall area. A number of flood events along
Pankridge Street and one on Redlands Lane are illustrated in Appendix D and are as
follows:

6.4



Redlands Lane surface water flooding due to debris blocking drains
approximately 500m from site in July 2006 and November/December 2007.



Pankridge Street watercourse flooding in February 1990, July 2006 and
November/December 2007.



Pankridge Street pluvial and groundwater flooding in January 2014.

Site walkover
A site walkover was undertaken in April and May 2016. The following key points were
noted:


The site is divided up into paddocks, a horse arena and an area of hard
standing with one storey horse stables and associated kitchen.



From a review of the most recent topographic data and observations from the
site walkover, the site slopes from south east to north west with an 8.5m fall.
The site is approximately 1.0m – 2.0m higher than Redlands Lane along the
north east boundary.



The golf course to the east, and some of the fields to the south are elevated
higher than the site. The land north of Redlands Lane rises up away from the
road. New Crondall Surgery is at a lower elevation than the site as the land
continues to fall towards the River Hart.



A culverted drainage/watercourse flows east to west along the southern edge of
Redlands Lane along the northern boundary of the site. Upstream sections of
this watercourse are open channel and culverted and it receives surface
drainage from the golf course to the east of the site.



This drainage ditch outfalls into the River Hart approximately 85m west of the
site along with another drainage channel running parallel with the northern edge
of Redlands Lane.



A number of surface water gullies were observed between the site and the
River Hart, which presumably connect into these drains.



A section of dropped curb and a raised section of tarmac where the River Hart
culvert passes beneath Redlands Lane enables excess surface water runoff
running down Redlands Lane to flow straight into the river channel.



Some properties either side of Redlands Lane in the vicinity of the River Hart
culvert have raised curbs and ramps across driveways, presumably to divert
surface water runoff flowing down Redlands Lane away from the properties.
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6.5

Relevant studies
Table 6.1: Relevant studies
Study

Comments

SFRA:
PUSH Strategic
Flood Risk
Assessment
(Ref. 12)
2007

The principle aim of the SFRA was to map all forms of flood risk in
order to provide an evidence base to locate new development. It
also aims to provide appropriate policies for the management of
flood risk, and identify the level of detail required for site-specific
FRAs. The SFRA contains information and maps detailing flood
sources and risks. Information relevant to the site is detailed in
Section 7 of this report.

PFRA:
Hampshire County
Council Preliminary
Flood Risk
Assessment
(Ref. 13)
2011

Preliminary Flood Risk Assessments are produced by Lead Local
Flood Authorities (LLFAs) in England and Wales. A Preliminary
Flood Risk Assessment (PFRA) is the first part of the planning cycle
for flood risk management as set out in the Flood Risk Regulations
(2009), which implement the requirements of the European (EU)
Floods Directive (2007). The EU Floods Directive aims to provide a
consistent approach to managing flooding across Europe.
The PFRA is organised by the River Basin District and produced by
the LLFA (in this case HCC). The PFRA considers local sources of
flooding that the LLFA is responsible for: ordinary watercourses,
surface water, groundwater and sewers where flooding is wholly or
partially caused by rainwater or other precipitation entering or
affecting the system. Information is gathered from existing sources
on past floods and flood models to identify Flood Risk Areas.

LFRMS:
Hampshire Local
Flood Risk
Management
Strategy
(Ref. 14)
July 2013

The LFRMS sets out measures to manage the local flood risk in
Hampshire. This document highlights the areas most at risk and
establishes priorities for managing local flood risk, as well as
producing an Action Plan which outlines measures to achieve the
strategy’s objectives.

SMP:
Shoreline
Management Plan

It is not anticipated that coastal and tidal flooding will be an issue as
the site is more than 5km from the coastline.

SWMP:
Surface Water
Management Plan

A Surface Water Management Plan (SWMP) is currently in
preparation by Hampshire County Council. At the time of report
submission, no details or findings are available to inform this FRA.

GWMP:
Hampshire
Groundwater
Management Plan
(Ref.
October 2013

The GWMP combines elements of the strategic, intermediate level
and detailed SWMPs. This is based on past events in Hampshire
that have shown there is a significant flood risk directly attributable
to groundwater and groundwater emergence.

15)
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6.6

Drainage

6.6.1

Public sewer
Sewer details have been referenced from sewer record plans obtained from Thames
Water (Appendix E). The plans indicate the following network of sewers around the
site:

6.6.2



There are no public surface water sewers shown on the plans within the site
vicinity; and



A private combined network appears to serve Crondall New Surgery to the west
of the site, which then connects into the public foul sewer network in Redlands
Lane at manhole 821B. This public sewer runs east to west within a 150mm
diameter pipe, and appears to serve residential dwellings to the west.

Private drainage
No details of the site's existing on-site drainage were provided. Observations on the site
walkover indicate an informal connection into the watercourse along the northern
boundary of the site, in the form of a shallow surface drainage route. It is assumed that
runoff from the site will infiltrate or drain via surface water runoff into the watercourse
along the northern edge of the site, based on the site topography and underlying
geology.

6.6.3

Internal Drainage Boards
There are no known Internal Drainage Boards covering the site area.
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7

SOURCES OF FLOOD RISK

7.1

Criteria
In accordance with the NPPF (Ref. 1) and advice from the EA, a prediction of the flood
sources and levels is required along with the effects of climate change from the present
for the design life of the development (in this case assumed to be 100 years). To
consider the effects of climate change, industry best practice recommends
consideration of a 20% to 40% increase in rainfall intensity and an appropriate increase
in peak river flows, depending on catchment and development use, over this timeframe.
The flood risk elements that need to be considered for any site are defined in BS 8533
as the “Forms of Flooding” and are listed as:







Flooding from Rivers (fluvial flood risk);
Flooding from the Sea (tidal flood risk);
Flooding from the Land;
Flooding from Groundwater;
Flooding from Sewers (sewer and drain exceedance, pumping station failure
etc); and
Flooding from Reservoirs, Canals and other Artificial Structures.

The following section reviews each of these in respect of the subject site.

7.2

Flooding from rivers (fluvial flood risk)

7.2.1

Main River
The latest EA published flood zone map (Figure 4a) shows that the site lies within
Flood Zone 1, representing less than 1 in 1000 year probability of flooding from fluvial
sources.
The latest ‘Risk of Flooding from Rivers and Sea’ flood map (Figure 4b) indicates that
the site is considered to be at ‘very low’ risk of flooding.
The SFRA highlights that historical fluvial flooding events have been associated with
the River Hart within Crondall, however, the incidents have been confined to Pankridge
Street and do not appear to have affected the site. The SFRA also states that a formal
EA flood risk management scheme exists on the upper reaches of the River Hart in
Crondall in the form of a flood storage area with a raised bund in the Frimley area,
downstream of the site.

7.2.2

Ordinary Watercourse
An ordinary watercourse flows along the northern boundary of the site. This
watercourse receives surface water runoff from the golf course upstream, as well road
runoff from Redlands Lane and areas to the east of the site. This watercourse has
several culverted sections, which includes an outfall into the River Hart approximately
100m west of the site. Given the elevation of the site above this watercourse and the
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sloping topography of Redlands Lane to the west, it is unlikely that any flows from this
watercourse would ingress into the site.
EA mapping indicates Ashley Head spring 250m south of the site. Classified as an
ordinary watercourse it discharges into the River Hart. The topographic characteristics
of the area ensure that it is unlikely that flows from this ordinary watercourse will reach
the site.
There is no specific mention of this watercourse in the PFRA, SFRA or SWMP.
The overall risk of fluvial flooding is considered low.

7.2.3

Climate change
Fluvial flooding is likely to increase as a result of climate change. A greater intensity
and frequency of precipitation is likely to raise river levels and increase the likelihood of
a river overtopping its banks.
The EA have not provided flood mapping or modelling inclusive of climate change
allowances and due to the proximity of Flood Zone’s 2 and 3, climate change may
increase the size of the flood plain with implications to the site. This is considered
unlikely to impact the site because the northwest corner of the site, closest to the
mapped extents, is approximately 1m above the existing Flood Zone 2 outline, based
on an assessment of the topographic survey, observations during the site walkover and
the EA mapping provided.

7.3

Flooding from the sea (tidal flood risk)
The site is not considered to be at risk from tidal flooding due to its inland location.

7.4

Flooding from the land (overland pluvial flood risk)
If intense rain is unable to soak into the ground or be carried through manmade
drainage systems, for a variety of reasons, it can run off over the surface causing
localised floods before reaching a river or other watercourse.
Generally, where there is impermeable surfacing or where the ground infiltration
capacity is exceeded, surface water runoff will occur. Excess surface water flows from
the site are believed to drain naturally to the local water features, either by overland
flow or through infiltration.
The EA’s surface water flood map (Figure 5) shows that the site is wholly at very low
risk of flooding from pluvial sources. There are two surface water pathways within the
vicinity of the site. Redlands Lane is classified as high risk, and there are areas of
medium and high risk within Oak Path Golf Course.
The SFRA states that Crondall is at high risk of surface water flooding, but there is no
mention of specific flooding issues affecting the site. The report also states that a
surface water alleviation scheme has been implemented to relieve surface water
flooding issues on Well Road and Pankridge Street through defence and drainage
improvements.
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The PRFA highlights that surface water flooding is a problem in Hampshire, both in
urban and rural areas, however, the site is not in an area of considerable risk and does
not require a SWMP.
The site topography generally slopes from southeast to northwest with the lowest point
being in the northwest corner. Any surface water flows would be conveyed down this
slope into Redlands Lane and into the watercourse along the southern edge of the
road. Surface water is unlikely to present a flood risk to the site because it is 1-2m
higher than Redlands Lane, and the surface water pathway on the golf course also
flows to Redlands Lane.
The risk of surface water flooding at the site is considered to be low.

7.4.1

Climate change
Surface water flooding is likely to increase as a result of climate change in a similar
ratio to fluvial flooding. Increased intensity and frequency of precipitation is likely to lead
to reduced infiltration and increased overland flow.

7.5

Flooding from groundwater
Groundwater flooding tends to occur after much longer periods of sustained high
rainfall. Higher rainfall means more water will infiltrate into the ground and cause the
water table to rise above normal levels. Groundwater tends to flow from areas where
the ground level is high, to areas where the ground level is low. In low-lying areas the
water table is usually at shallower depths anyway, but during very wet periods, with all
the additional groundwater flowing towards these areas, the water table can rise up to
the surface causing groundwater flooding.
The SFRA mapping indicates the site being in an area of medium risk of groundwater
flooding and shows a record of groundwater flooding at the south eastern side of the
village.
The PRFA highlights the borough’s risk of groundwater flooding as a result of the large
areas of underlying chalk.
Available geological mapping and the site investigation indicate that the site is underlain
mostly by Lambeth Group with White Chalk Sub-group in the south western corner, with
shallow groundwater possible below the site.
The proposed development does not include any basement proposals. Therefore, aside
from shallow foundations works, the proposals will have no material impact on the risk
of groundwater flooding both to and from the development. The resulting risk of
groundwater flooding to the site is assessed as low.

7.5.1

Climate change
Climate change could increase the risk of groundwater flooding as a result of increased
precipitation filtering into the groundwater body. If winter rainfall becomes more frequent
and heavier, groundwater levels may increase. Higher winter recharge may, however,
be balanced by lower recharge during the predicted hotter and drier summers. This is
less likely to cause a significant change to flood risk than from other sources, since

Crondall Developments Ltd
Broden Stables, Crondall
Flood Risk Assessment, Surface Water & Foul Water Drainage Strategies
132739-R1(2)-FRA

16

groundwater flow is not as confined. It is probable that any locally perched aquifers may
be more affected, but these are likely to be isolated. The change in flood risk is likely to
be low.

7.6

Flooding from sewers
Flooding from artificial drainage systems occurs when flow entering a system, such as
an urban storm water drainage system, exceeds its conveyance capacity, the system
becomes blocked or it cannot discharge due to a high water level in the receiving
watercourse. A sewer flood is often caused by surface water drains discharging into the
combined sewer systems; sewer capacity is exceeded in large rainfall events causing
the backing up of floodwaters within properties or discharging through manholes.
Most adopted surface water drainage networks are designed to the criteria set out in
Sewers for Adoption (Ref. 16). One of the design parameters is that sewer systems be
designed such that no flooding of any part of the site occurs in a 1 in 30 year rainfall
event. By definition a 1 in 100 year event would exceed the capacity of the surrounding
sewer network as well as any proposed drainage.
When exceeded, the surcharged pipe work can lead to flooding from backed up
manholes and gully connections. This could lead to immediate flooding within highways
surrounding the site. As described above, surface water would most likely follow the
road levels and flow away from the site to the northwest along Redlands Lane. Due to
the presence of the combined sewer running to the northwest of the site and the local
topography, the risk of sewer flooding is considered to be low for the site.
As highlighted previously the SFRA provides information on the Crondall surface water
flood alleviation scheme which included the improvement of drainage within Crondall.
Development has the potential to cause an increase in impermeable area, an
associated increase in surface water runoff rates and volumes, and a consequent
potential increase in downstream flood risk due to overloading of sewers, watercourses,
culverts and other drainage infrastructure.
To ensure that sewer and surface water flooding is not exacerbated; surface water must
be considered within the design of the site. This ensures that any additional surface
water and overland flows are managed correctly, to minimise flood risk to the site and
the surrounding area. The proposed surface water network on the site should be
designed to ensure exceedance of the network has been considered.
The resultant sewer flood risk is considered to be low.

7.6.1

Climate change
The impact of climate change is likely to be negative regarding flooding from sewers.
Increased rainfall and more frequent flooding put existing sewer and drainage systems
under additional pressure resulting in the potential for more frequent surcharging and
potential flooding. This would increase the frequency of local sewer flooding but would
not be significant in terms of the proposed development.
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7.7

Other sources of flooding

7.7.1

Reservoirs
Flood events can occur from a sudden release of large volumes of water from
reservoirs, canals and artificial structures.
The EA reservoir flood map (reproduced as Figure 6) shows the largest area that might
be flooded if a reservoir were to fail and release the water it holds. Since this is a
prediction of a worst-case scenario, it is unlikely that any actual flood would be this
large.
Reservoir flooding is also extremely unlikely. There has been no loss of life in the UK
from reservoir flooding since 1925. Since then reservoir safety legislation has been
introduced to ensure reservoirs are maintained. According to the EA Reservoir flood
maps the site is not at risk of flooding from reservoirs.
The resultant flood risk is considered to be low.

7.7.2

Climate change
Reservoirs can be managed over time, controlling inflow/outflow of water and therefore
there is the capacity to control the effects of climate change. Increased rainfall has the
potential to increase base flow, but this should be minimal. It is unlikely that there will be
a substantial change to the risk of flooding for this site.

7.7.3

Canals
There are no Canal & River Trust owned canals within the vicinity of the site.

7.7.4

Blockages of artificial drainage systems
There is a possibility that flooding may result due to culverts and/or sewers being
blocked by debris or structural failure. This can cause water to backup and result in
localised flooding, as well as placing areas with lower ground levels at risk.
There are sections of culverted watercourse along the northern boundary of the site,
which could be prone to blockage, particularly considering the road runoff that flows into
this watercourse and the heavily vegetated nature of Redlands Lane. Given the east to
west slope within Redlands Lane and the elevation of the site above the ditch, any
flooding as a result of a blockage within this system would flow west along Redlands
Lane and not impact the site.
The risk of flooding from artificial drainage systems is considered to be low.
Climate change is unlikely to affect the flooding risk to the site from such blockages.

7.8

Flood risk resulting from the development
In theory any development can increase flood risk downstream, if it is not designed
properly. This potential is much increased where the development results in an increase
in impermeable surfaces, resulting in the potential for an increase in runoff from the site.
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The redevelopment of previously developed sites may offer opportunities to reduce
peak runoff.
The proposed development will use the latest best practice guidance to ensure that
flood risk is not increased as a result of the development. This will require the provision
of a suitable surface water management plan to ensure that the surface water
generated from the site does not exceed the pre-development rates; this is investigated
further in Section 9 of this report.
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8

PLANNING CONTEXT

8.1

Application of planning policy
Section 10 of the NPPF includes measures specifically dealing with development
planning and flood risk using a sequential characterisation of risk based on planning
zones and the EA Flood Map. The main study requirement is to identify the flood zones
and vulnerability classification relevant to the proposed development, based on an
assessment of current and future conditions.

8.2

Land use vulnerability
Planning Practice Guidance includes a list of appropriate land uses in each flood zone
dependent on vulnerability to flooding. In applying the Sequential Test, reference is
made to Table 8.1 below, reproduced from Table 3 of Planning Practice Guidance.
Table 8.1: Flood risk vulnerability and flood zone ‘compatibility’

Flood Risk
Vulnerability
Classification
Flood
Zone

Essential
Infrastructure

Water
Compatible

Highly
Vulnerable

More
Vulnerable

Less
Vulnerable

Zone 1

Appropriate

Appropriate

Appropriate

Appropriate

Appropriate

Zone 2

Appropriate

Appropriate

Exception
Test
Required

Appropriate

Appropriate

Zone 3a

Exception
Test Required

Appropriate

Should not
be
permitted

Exception
Test
Required

Appropriate

Zone 3b
functional
floodplain

Exception
Test Required

Appropriate

Should not
be
permitted

Should not
be
permitted

Should not
be
permitted

With reference to Table 2 of the Planning Practice Guidance, the proposed
development, based on its residential use, is classed as 'More Vulnerable'. This
classification of development is appropriate for areas within Flood Zone 1 and therefore
appropriate for the subject site.

8.3

Sequential Test
The Sequential Test is required to assess flood risk and the Planning Practice
Guidance recommends that the test be applied at all stages of the planning process to
direct new development to areas with the lowest probability of flooding (Flood Zone 1).
According to the NPPF, if there is no reasonably available site in Flood Zone 1, the
flood vulnerability of the proposed development (see Planning Practice Guidance Table
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2) can be taken into account in locating development in Flood Zone 2 and then Flood
Zone 3. Within each Flood Zone new development should be directed to sites at the
lowest probability of flooding from all sources.
The development proposal is for a ‘More Vulnerable’ residential use to be developed on
the site. With reference to Table 8.1 above, this development would be appropriate for
areas within Flood Zone 1, subject to the implementation of an appropriate surface
water drainage strategy. Therefore the proposed development passes the Sequential
Test and does not require the Exception Test to be applied.
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9

SURFACE WATER DRAINAGE
ASSESSMENT

9.1

Scope
As development will be located in Flood Zone 1 and it is greater than 1ha in size, the
LLFA requires such development to focus on the management of surface water run-off.
This section discusses the potential quantitative effects of the development on both the
risk of surface water flooding on-site and elsewhere within the catchment, as well as the
type of potential SuDS features that could be incorporated as part of the masterplan.
The NPPF states that SuDS should be considered wherever practical. In accordance
with the Defra Non-Statutory Technical Standards, the surface water drainage strategy
should seek to implement a SuDS hierarchy that aspires to achieve reductions in
surface water runoff rates to greenfield rates. Where a reduction to the greenfield rate is
not practicable, the proposed surface water drainage strategy should not exceed the
existing runoff rate.
In addition, Building Regulations Part H (Ref. 17) requires that the first choice of surface
water disposal should be to discharge to an adequate soakaway or infiltration system,
where practicable. If this is not reasonably practicable then discharge should be to a
watercourse, the least favourable option being to a sewer (surface water before
combined). Infiltration techniques should therefore be applied wherever they are
appropriate.

9.2

Pre-development situation
The existing site area is 1.4ha and 2% impermeable.
The pro-rata IoH 124 method (Ref. 18) has been used to estimate the Greenfield surface
water runoff for the site. Calculations are contained in Appendix F.
Table 9.1: IOH 124 surface water runoff (greenfield)

9.3

Return period

Peak flow (l/s)

QBar

0.6

1 in 1 year

0.5

1 in 30 year

1.4

1 in 100 year

2.0

Limiting discharge for design
In addition to this, guidance given in the Environment Agency report, Rainfall Runoff
Management for developers (Ref. 19) states:
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“Small sites would require impractically small controls to achieve the required flow rates
where these are calculated to be less than 5 l/s and therefore in this case a minimum
flow of 5 l/s is used.”
As the QBAR Greenfield runoff rate has been calculated as 0.6l/s, this falls below this
threshold and therefore it is reasonable to assume that 5l/s can be used as an
appropriate restricted discharge for this site. HCC have confirmed in writing that a
restriction of discharge to 5l/s is considered reasonable.

9.4

Post-development situation
The proposed development is approximately 44% impermeable, which will result in an
increase in surface water runoff across the site. It will therefore be necessary to
manage surface water on-site in order to limit the discharge of surface water off-site to
an agreed rate (as above), to provide sufficient on-site attenuation up to the 1 in 100
year climate change rainfall event and to provide improvements to water quality through
appropriate source treatment.

9.4.1

Off site discharge options

9.4.1.1 Infiltration
Infiltration should be considered as the primary option to discharge surface water from
the developed site. The effectiveness of infiltration is completely dependent on the
physical conditions at the site. Potential obstacles include:


Local variations in permeability preventing infiltration – It is understood from the
local geology, Preliminary Risk Assessment (Ref. 6) and Site Infiltration Report (Ref.
7)
that the majority of the site is situated on an area of River Terrace deposits,
overlying the Lambeth Group to varying depths, which overlies chalk. Infiltration
testing within the upper strata has been taken into account within the storage
volumes calculated. Deep infiltration into the chalk is considered a possibility,
however depth to groundwater, infiltration rates and the appropriate pollution
prevention measures would have to be determined and agreed with the EA at
the detailed design stage.



Shallow groundwater table - For infiltration drainage devices, Building
Regulation approved document H2 states that these “should not be built in
ground where the water table reaches the bottom of the device at any time of
the year”. Based on information contained within the Site Infiltration Report,
groundwater is not considered high within the upper strata; and



Source Protection Zones - As discussed above, the site is not located within a
Groundwater Source Protection Zone.

From the information available, infiltration into both the superficial and bedrock geology
could be included within the drainage strategy.
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9.4.1.2 Discharge to watercourse
Discharging surface water directly to a local watercourse is considered possible due to
the location of River Hart approximately 100m to the west of the site. A discharge to this
watercourse would require a standalone connection beneath Redlands Lane.
9.4.1.3 Discharge to surface water sewer
Due to the lack of surface water sewers within the immediate vicinity of the site, it is not
considered feasible to discharge surface water to a sewer.

9.4.2

Discharge Options
The drainage strategy comprises of two discharge options:
1) Discharge via a deep soakaway to the underlying chalk. This strategy would require
further investigation at the detailed design stage to determine the depth to
groundwater, infiltration rates, appropriate pollution control measures and consent
from the EA. An infiltration rate into the chalk has been assumed to be relatively
poor to illustrate a worst-case scenario in terms of storage volumes on site; or
2) Discharge directly to shallow soakaways on site with an overflow outfall into the
River Hart limited to 5l/s, as agreed with the LLFA, subject to obtaining the
necessary permits from the EA. This strategy will incorporate infiltration into the
River Terrace Deposits at the rates determined through on-site infiltration tests.

9.4.3

Storage estimates
To determine the approximate volume of attenuation storage that would be required on
the site, the WinDes 'Quick Storage' calculation has been used. WinDes ‘Quick
Storage’ calculations provide a range of volumes as an approximation of the storage
requirement. These volumes can be later revised at detail design stage by the
introduction of specific flow control methods.

9.4.3.1 Option 1
Calculations have been run without an off-site discharge and an impermeable area of
6,213m2. Infiltration has been taken into account using an assumed infiltration rate (3 x
10-5 m/s) based on a poor rate of infiltration into structured chalk, indicating a worstcase scenario with respect to storage volumes. Calculations can be found in Appendix
F.
Table 9.2: Quick Storage estimates
3

Return period

Quick Storage volume (m )
Minimum

Maximum

1 in 30 year

73

222

1 in 100 year

96

286

1 in 100 year + 40% CC

134

400
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The maximum storage required on-site to accommodate the 1 in 100 year plus climate
change rainfall event is approximately 400m3.
9.4.3.2 Option 2
Calculations have been run using a discharge rate of 5l/s and an impermeable area of
6,213m2. Infiltration has been taken into account using infiltration rates obtained during
the site infiltration testing. An average rate has been calculated using the tests
undertaken, giving a rate of 6.72 x 10-6 m/s. Calculations can be found in Appendix F.
Table 9.3: Quick Storage estimates
3

Return period

Quick Storage volume (m )
Minimum

Maximum

1 in 30 year

106

217

1 in 100 year

143

293

1 in 100 year + 40% CC

205

436

The maximum storage required on-site to accommodate the 1 in 100 year plus climate
change rainfall event is approximately 436m3.

9.4.4

Proposed drainage strategy
The proposed SuDS for the site include a combination of soakaways, swales, infiltration
basins and permeable paving which have been located depending on the relative
groundwater depths, underlying soil type and locality of proposed buildings. The SuDS
have been designed to encourage surface water infiltration into the ground and reduce
the amount that is required to be stored. The proposed SuDS features are designed to
provide approximately 438m3 of storage. This is in excess of the 436m3 and 400m3
required storage volume for both drainage strategy options to retain the 1 in 100 plus
40% climate change event. The SuDS measures are outlined in the Indicative Surface
Water Strategy for options 1 and 2 as attached in Figures 7a and 7b respectively.
The dimensions, volumes and location of the SuDS features will need to be revised as
the masterplan develops and during the detailed planning stage. Detailed design of
individual features is not part of the scope of this report. Preliminary design criteria have
been based upon guidance given in the CIRIA publication ‘The SUDS Manual’ (Ref. 20).
In principle, the strategy contains the following features and criteria:




Two options for surface water discharge are proposed, with the primary option
being to discharge all surface water via on site soakaways, including a deep
bore soakaway solution. A secondary option proposes a dual discharge which
could consist of shallow infiltration with an additional low rate of overflow
discharge of 5l/s into the River Hart via a standalone connection beneath
Redlands Lane, subject to obtaining the relevant permits from the EA. An
environmental permit may be required, depending on the type of outfall
proposed, which should be determined at the detailed design stage.
Infiltration basins have been incorporated in order to increase the capacity of
the site to store water and slow runoff. At the detailed design stage, the details
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of all soakaways will need to be finalised, taking into consideration groundwater
levels, any potential contamination (considered unlikely on this site) and the
site-specific infiltration rates. All soakaway features should be located at a
minimum 5m distance from buildings in accordance with Building Regulations
Part H (Ref. 17).


Permeable paving has been incorporated within private driveways. This will be
used to collect and store runoff from the houses and surrounding hardstanding
areas before joining the on-site surface water network that flows into the swales
and basins. Main roads will not be constructed using permeable paving due to
ownership and future maintenance issues, where responsibility will most likely
lie with the highway authority. Should a separate drainage system be required
for the access road, this could be incorporated within the design, subject to the
highway authority requirements. The permeable paving shown in Figures 7a
and 7b is an indication of possible locations for its use.



Swales have been utilised alongside roads to convey runoff through the
drainage network to the various attenuation features.



A detention basin has been strategically located within the area of open space
located centrally, and an additional basin in the open space in the northwest
corner of the site. To accommodate the required volumes, these features have
been designed up to 1m and 1.5m deep, and have side slopes of 1:4 and 1:3
respectively, to comply with safety and maintenance guidelines as highlighted
in the SuDS Manual (Ref. 20).
Rainwater harvesting could be incorporated into the scheme. Rainwater
storage volumes have not been incorporated into calculations as antecedent
conditions will vary the storage available. Green roofs are not part of proposal.



Any exceedance runoff generated on-site would be conveyed into the infiltration basin
in the north of the site. Any events over and above the design of the on-site drainage
system (statistically unlikely given the design of the drainage system up to the 1 in 100
year plus climate change storm event) would follow the path of the access road and be
conveyed into the receiving watercourse along the northern boundary of the site via the
existing highway gullies.
The construction of a formal drainage network on-site will ensure that no overland
surface water runoff occurs from the development up to the 1 in 100 year plus climate
change storm event. This represents an improvement on the existing scenario, in which
runoff would occur into Redlands Lane from the green space and the informal overland
flow path from the stable building during all return periods. In addition, the volume of
surface water runoff will be mitigated through the use of infiltration and a low rate of
discharge into the River Hart.
Maintenance of the drainage features would likely be the responsibility of a
management company, undertaken in line with the manufacturer’s guidelines and
industry best practice.

9.4.5

Water quality
Surface water generated from the site will be accommodated through a drainage
treatment train, which will include the use of SuDS where possible.
As quoted from the National Standards for Sustainable Drainage (Ref. 21) ‘the minimum
number of treatment stages depends on the potential hazards on the site together with
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the sensitivity of the receiving water body to pollution’. Table 9.3 classifies the hazard
level of surface runoff from different sources.
Table 9.4: Water quality – level of hazard
Hazard

Example

Low

Roof drainage

Medium

Residential, amenity, commercial, industrial uses includes car
parking and roads

High

Areas used for handling and storage of chemicals and fuels,
handling and storage of waste (including scrap-yards).
Lorry, bus or coach parking or turning areas

The following tables indicate the number of treatment stages required before surface
runoff should reach the infiltration/ water body. The minimum number of treatment
stages must be in accordance with the following Table 9.4 and Table 9.5.
Table 9.5: Minimum number of treatment stages to groundwater
Example

Low

Med

G1

Source Protection Zone 1, within 50m of a
well, spring or borehole that supplies potable
water

1

3

G2

Into or immediately adjacent to a sensitive
receptor that could be influenced by
infiltrated water. includes designated nature
conservation, heritage and landscape sites –
including Biodiversity Action Plan (BAP)
habitats and Protected Species

1

3

G3

Source Protection Zone II and III or Principal
Aquifer

1

3

G4

Secondary Aquifer

1

2

G5

Unproductive strata

1

2

High
Consult the Environment Agency

Classification

Table 9.6: Minimum number of treatment stages to surface water
Hazard

Normal Surface Water

Sensitive Surface Water

Low

0

1

Medium

2

3

High

Consult the Environment Agency

As a result of the National Standards, it is recommended that a minimum of 0-3 levels
of treatment are required for runoff from the site either into the sub-surface geology or
the River Hart.
The use of a combination of SuDS as outlined above should ensure that in line with
current guidelines, runoff is limited from the site following redevelopment. The use of
Crondall Developments Ltd
Broden Stables, Crondall
Flood Risk Assessment, Surface Water & Foul Water Drainage Strategies
132739-R1(2)-FRA

27

swales, permeable paving and infiltration basins will also ensure significant water
quality benefits.
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10

FOUL DRAINAGE STRATEGY

10.1

Overview
Based on observations during the site walkover and Thames Water sewer records,
there is no on-site foul sewer network. Based on the proposed scheme and the
provision of 30 residential units, Thames Water were contacted to ensure adequate
capacity within the local foul sewer network. This capacity enquiry and the proposed
indicative foul strategy are detailed in the sections below.

10.2

Pre-development situation
It is assumed that there is no foul drainage network within the site area, based on
observations during the site walkover and evidence from the Thames Water sewer
records. In addition, any existing private drainage from the stables would likely be
severed during the construction phase of the proposed development. It is therefore
assumed that there is no existing connection into the public network.

10.3

Post-development situation

10.3.1

Thames Water pre-development enquiry
Thames Water were contacted in March 2016 to establish capacity within the local
system. Future foul flows were calculated based on a flow rate of 150l/day/person, an
average house size of 4 bedrooms and x6 dry weather flows, to give a proposed peak
discharge of 1.88l/s. A preferred connection point at Thames Water manhole 821B was
also stated.
The response from Thames Water (contained within Appendix E) confirmed that the
foul flows generated from the proposed 30 residential units can be accommodated
within the existing public foul sewerage network.

10.3.2

Proposed drainage strategy
Based on capacity within the public network, it is proposed to drain the foul flows from
individual houses to a single sewer that will connect into Thames Water foul manhole
821B, approximately 30m to the west of the site, beneath Redlands Lane. This strategy
is illustrated in Figure 8. Based on the fall across the site towards this manhole, it is
anticipated that there will be sufficient fall on the sewers to facilitate a gravity discharge.
This strategy is preliminary only - pipe sizes, gradients and the location of manholes
should be determined at the detailed design stage. The construction of the connecting
sewer within Redlands Lane will require works within the public highway, and should be
undertaken in line with highways requirements and will be subject to obtaining the
necessary consents. The foul network within the site should be built to adoptable
standard to allow for adoption by Thames Water in the future.
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11

FLOOD MITIGATION MEASURES

11.1

Overland flood flow
No further overland flow control measures are proposed as all surface water runoff up
to the 1 in 100 year climate change storm will be stored on site and discharged to the
ground and nearby watercourses. Surface flows may be generated due to drainage
capacity exceedance, which can be conveyed into the SuDS features via surface flows
along the new roads.

11.2

Finished floor levels
As this site will not be affected by fluvial flooding there is no need to incorporate any
freeboard levels into the finished floor levels of the design. Low lying areas that could
lead to ponding of surface flows will be avoided by careful design of finished levels.
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12

CONCLUSIONS AND
RECOMMENDATIONS
This FRA complies with the NPPF and Planning Practice Guidance and demonstrates
that flood risk from all sources has been considered in the proposed development. It is
also consistent with the Local Planning Authority requirements with regard to flood risk.
The proposed development site lies in an area designated by the EA as Flood Zone 1,
and is outlined to have a chance of flooding of less than 1 in 1,000 (<0.1%) in any year.
NPPF sets out a Sequential Test, which states that preference should be given to
development located within Flood Zone 1. This flood risk assessment demonstrates that
the requirements of the Sequential Test have been met, with the location of the site
within Flood Zone 1 and ‘Less Vulnerable’ classification of the development.
This flood risk assessment has concluded that:







The location at which the proposed development is located within Flood Zone
1, and as such is at a very low risk of flooding from fluvial sources;
The site is far enough inland not to be at risk of any tidal flooding event;
Flood risk from surface water is considered low at the site;
Flood risk from other sources – groundwater, sewers, reservoirs and artificial
sources – is demonstrated to be low;
The development will have no impact on other forms of flooding; and
A surface water drainage strategy has been formulated to successfully mitigate
against increased runoff from the site as a result of the increase in impermeable
area. The proposed strategies comprise of either infiltration into the underlying
chalk (dependent on site-specific infiltration rates) or infiltration into the
superficial deposits (along with a connection at a low rate of discharge into the
River Hart to the west of the site), with both options subject to obtaining the
relevant and necessary consents from the Environment Agency.

Overall, taking into account the above points, the development of the site should not be
precluded on flood risk grounds.
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