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1 INTRODUCTION

1.1.1 WSP has been commissioned by Borough Council of King’s Lynn and West Norfolk to prepare a
Preliminary Flood Risk Assessment (FRA) and Surface Water Drainage Strategy to inform the Local
Plan examination1 regarding the deliverability and deliverability timeframe/trajectory for the West
Winch Growth Area (hereby referred to as the ‘Proposed Development’).

1.1.2 The Proposed Development is located on greenfield land to the South of King’s Lynn (the ‘Site’) with
a total area of approximately 198.11 ha. The Ordnance Survey Grid Reference for the Site is
TF 63715 16285 and the nearest postcode is PE33 0NR.

1.1.3 This document has been prepared to provide a preliminary assessment of the risk of flooding posed
to the Site by all potential sources and to determine the key principles for draining the Proposed
Development in a sustainable manner commensurate with national and local policy.

1.1.4 The aim of this FRA is to identify if an extra 2,390 homes can be sustainably added to the West
Winch Growth Area , taking the total number of proposed homes up to 4,000.

1.1.5 Previous planning applications (Ref: 13/0615/OM and Ref: 18/02289/OM) proposed up to 1,110
homes and 500 homes at the Site respectively. This report will assess the potential addition of 2,390
homes within the West Winch Growth Area in support of its allocation within the Local Plan.

1 Borough Council of King’s Lynn & West Norfolk (2022) Local Plan Review Pre-Submission Stage 2021; accessed April 2023 from
https://www.west-norfolk.gov.uk/info/951/local_plan_review_2016-2036_examination/986/local_plan_review_pre-submission_stage_2021
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2 EXISTING SITE

2.1 SITE DESCRIPTION

2.1.1 The Site is located on greenfield land to the south of King’s Lynn with a total site area of 198.11 ha.
A site location plan can be found in Figure 2-1 below, as well as Appendix A.

Figure 2-1 - Location Plan
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2.1.2 The Site is bound by King’s Lynn and the Hardwick Roundabout to the north, North Runcton to the
east, Setchey to the south, and West Winch to the west. The A10 West Winch Road travels through
parts of the west of the Site.

2.2 EXISTING TOPOGRAPHY

2.2.1 The existing topography at the Site has been reviewed using publicly available Light Detection and
Ranging (LiDAR) data.  The Site is shown to generally fall from east to west, with a highest ground
level of approximately 20.57 m Above Ordnance Datum (AOD) in the east of the Site, and a lowest
ground level of approximately 1.55 m AOD in the south-west of the Site. The existing ground levels
at the Site are shown in Appendix A

2.2.2 A catchment delineation exercise has been undertaken using Global Mapper2 to determine the
existing topographic catchments at the Site. The Site is shown to consist of approximately 9
topographic catchments which currently drain runoff generated by the Site to a combination of
existing surface waterbodies at the greenfield runoff rates detailed in Section 7.1.  The existing
catchments are shown in Appendix A.

2.3 GEOLOGY AND HYDROGEOLOGY

2.3.1 The British Geological Survey’s 1:50,000 Onshore Digital Mapping3, reproduced in Appendix A.3 for
reference, shows the bedrock geology at the Site to consist of a combination of the Leziate Member
(Sand) in the east part of the Site, the Mintlyn member (Sand) in the central part of the Site, the
Roxham Member and Runcton Member (Sand) in the central-west part of the Site, and the
Kimmeridge Clay Formation (Mudstone) in the west part of the Site.

2.3.2 The bedrock is shown to be overlain predominately by superficial deposits of Lowestoft Formation
(Diamicton) through the centre of the Site, with the Raised Beach Deposits (Gravel) and Head (Clay,
Silt, Sand and Gravel) shown to be present in the west part of the Site, and Tottenhill Gravel
Member found in the north of the Site.

2.3.3 DEFRA’s Magic Mapping4 shows no part of the Site lies within a source protection zone. Records
associated with 24 historic boreholes within the site boundary, predominately in the northern part of
the Site, have been reviewed. Mapping of this can be found in Appendix A.4.  Drilling ranged from 0-
10m below ground level (bgl) in the north of the Site, and 10-30m bgl in the central and southern
part of the Site. The maximum recorded groundwater depth was 8ft bgl (2.4m bgl), however these
logs are from 1972 and are unlikely to be representative of current groundwater levels at the Site.

2.4 EXISTING WATERBODIES

2.4.1 The existing waterbodies at, and in the vicinity of, the Site are shown in Figure 2-1 and on the
Existing Watercourses plan in Appendix A.

2 Blue Marble Geographics (2023) Global Mapper v20.0.0
3 British Geological Survey (2023) GeoIndex Onshore; accessed April 2023 from http://mapapps2.bgs.ac.uk/geoindex/home.html
4 DEFRA (2021) MAGiC map; accessed April 2023 from https://magic.defra.gov.uk/MagicMap.aspx
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Figure 2-2 – Existing Watercourses

2.4.2 The Puny Drain lies approximately 50m to the west of the Site at its closest point, and approximately
751m at its largest distance. The Pierpoint Drain lies approximately 275m north of the Site.

2.4.3 There are two Environment Agency designated Main Rivers in the vicinity of the Site. The River Nar
lies to the west of the Site and runs parallel to the western boundary flowing south to north, at a
minimum distance of 0.75km, and a maximum distance of 1.72km from the Site. The River Great
Ouse and Great Ouse Relief Channel lie further west of the River Nar and flows from south to north
prior to discharge into The Wash.

2.4.4 A tributary west of the Site (Puny Drain Relief Channel) which is pumped, connects the Puny Drain
into the Great Ouse Relief Channel through a syphoned system under the River Nar and the railway.
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2.4.5 There are several additional existing drainage ditches within the Site which, from a review of LiDAR
data, are understood to drain to the Puny Drain. The presence and condition of these waterbodies is
to be confirmed by a site-specific topographic survey to inform the ongoing development of the
conceptual surface water drainage strategy presented in Chapter 7 of this report.

2.5 EXISTING FLOOD DEFENCES

2.5.1 The Environment Agency’s Flood Map for Planning5, which is reproduced in Appendix A.4 for
reference, does not show the Site to benefit from the presence of any formal flood defences.

2.6 EXISTING SEWERS AND DRAINAGE INFRASTRUCTURE

2.6.1 Utility information received shows no existing Anglian Water surface water sewer infrastructure. The
nearest surface water sewers are located within the existing residential developments to the west of
the Site.

2.6.2 A foul sewer crosses west to east through the central part of the Site.

5 Environment Agency (2023) Flood Map for Planning; accessed February 2023 from https://flood-map-for-planning.service.gov.uk/
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3 CONSULTATION, POLICY, AND GUIDANCE

3.1 FLOOD RISK POLICY

3.1.1 NATIONAL PLANNING POLICY FRAMEWORK

3.1.2 The National Planning Policy Framework6 (NPPF) requires a Flood Risk Assessment (FRA) to be
undertaken for all proposed developments within Flood Zones 2 and 3 along with those in
Flood Zone 1 with an area greater than 1 ha.  Consequently, an FRA would be required to be
provided in support of any future planning applications for the Proposed Development and would
need to ‘demonstrate that the proposed 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’.

3.1.3 The NPPF also requires development to be allocated to sites at lowest risk of flooding from any
source through the application of the Sequential Test and, depending on the results of the
Sequential Test, development proposals may also need to satisfy the requirements of the Exception
Test.

3.1.4 BOROUGH COUNCIL OF KING’S LYNN & WEST NORFOLK LOCAL PLAN (2016)

3.1.5 The Borough Council of King’s Lynn & West Norfolk Local Plan7 that was adopted in 2016 will guide
development until March 2026 has been reviewed as part of this assessment. The following policies
are considered relevant to the Site and the Proposed Development from the perspective of flood risk
and drainage.

3.1.5.1 Policy E.2.6 – Strategic Context

Á Policy CS09 of the Core Strategy, ‘Housing Distribution’, provides for an allocation in this general
area of at least 1,600 new homes, with supporting infrastructure. It also identifies this as
establishing a direction for future growth beyond the plan period (i.e. beyond 2026). (Work by the
Prince’s Foundation for the Built Environment (sponsored by a major landowner and undertaken
with the active involvement of local people), together with sites and information put forward,
suggests that a total of 3,000 to 3,500 additional dwellings could potentially be accommodated in
the fullness of time.

3.1.5.2 Policy E2.1 – West Winch Growth Area Strategic Policy

Á Incorporation of Sustainable Drainage Systems to address surface water run-off, flood risk,
biodiversity and the avoidance of groundwater pollution.

Á Submission of a site-specific Flood Risk Assessment.

3.1.5.3 Policy E.2.73 – Sustainable Urban Drainage Systems

Á The development should incorporate SUDS to reduce any increases in surface water drainage.
Public and private areas of hard-standing should be permeable wherever possible. SUDS may

6 Ministry of Housing, Communities and Local Government (2023) The National Planning Policy Framework
7 Borough Council of King’s Lynn & West Norfolk (2016) Local Plan – Site Allocations & Development Management Policies Plan;
accessed April 2023 https://www.west-
norfolk.gov.uk/info/20220/site_allocations_and_development_management_policies_plan/514/adopted_plan
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be combined with a system to help regulate water flows from roofs to the drainage system and
grey water recycling. Installation of green roofs, where soil and plant material are attached to
create a living surface, can also reduce water run-off as well as providing insulation and creating
a habitat for wildlife.

3.2 CLIMATE CHANGE

3.2.1 The Environment Agency’s climate change allowances8, updated on 27 May 2022, provide the basis
for assessing the potential impacts of climate change on flood risk posed to the Proposed
Development.

3.2.2 The increase in peak river flows projected for the 2080s for the North West Norfolk Management
Catchment in which the Site is shown to be located are given in Table 3-1 below.  These allowances
will need to be applied to any future assessment of the fluvial flood risk posed to the Site.

Table 3-1 – Climate Change Allowances: Peak River Flow

Allowance Category Total potential change anticipated for the
“2080s”

Upper end 57%

Higher central 33%

Central 23%

3.2.3 The increase in peak rainfall intensity projected for the North West Norfolk Management Catchment
for a storm event with a 3.33% annual probability and 1% annual probability are shown in tables 3-2
and 3-3 below.

3.2.4 These allowances will need to be applied when developing the surface water drainage strategy for
the Proposed Development.

Table 3-2 – Climate Change Allowances: Peak Rainfall Intensity 3.3% AEP event

Allowance Category Total potential change anticipated for the
“2070s” (lifetime up to 2125)

Upper end 35%

Central 20%

8 Environment Agency (2023) Flood risk assessments: climate change allowances; accessed April 2023 from
https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
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Table 3-3 – Climate Change Allowances: Peak Rainfall Intensity 1% AEP event

Allowance Category Total potential change anticipated for the
“2070s” (lifetime up to 2125)

Upper end 40%

Central 25%

3.2.5 For development with a lifespan extending beyond 2100, the development should be designed so
that for the upper end allowance in the 1% Annual Exceedance Probability (AEP) event:

Á There is no increase in flood risk elsewhere.
Á Development will be safe from surface water flooding.

3.3 GUIDANCE

3.3.1 NON-STATUTORY SUSTAINABLE DRAINAGE TECHNICAL STANDARDS

3.3.2 The Non-statutory Technical Standards for Sustainable Drainage Systems9 provides national best-
practice guidance on the requirements for SuDS.

3.3.3 For greenfield developments, the peak runoff rate from the Proposed Development to any highway
drain, sewer or surface waterbody should never exceed the peak greenfield runoff rate for the same
event.

3.3.4 For greenfield developments, where reasonably practicable, the runoff volume from the Proposed
Development to any highway drain, sewer or surface waterbody should also not exceed the
greenfield runoff volume for an event that has a 1% chance of occurring in any given year.  If this is
not practical, the runoff volume must be discharged at a rate that does not increase flood risk.

3.3.5 The drainage system must be designed so that, unless an area is designated to hold and / or
convey water as part of the design, flooding does not occur on any part of the Site for a 3.33%
annual probability rainfall event, and flooding does not occur during a 1% annual probability rainfall
event in any part of a building or utility plant susceptible to water.  The design must ensure, that
where reasonably practicable, flows resulting from rainfall in excess of a 1% annual probability
rainfall event are managed in exceedance routes that minimise risks to people and property.

3.3.6 Components must be designed to ensure structural integrity of the drainage system, and any
adjacent structures over the design lifetime of the Proposed Development and the materials which
are specified by the design must be of a suitable nature for their intended use.

9 Defra (2015) Non-statutory standards for sustainable drainage systems; obtained April 2023 from
https://www.gov.uk/government/publications/sustainable-drainage-systems-non-statutory-technical-standards
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3.3.7 Pumping should only be used to facilitate drainage for those parts of the Site where it is not
reasonably practicable to drain water by gravity.

3.3.8 The mode of construction of any communication with an existing sewer or drainage system must be
such that the making of the communication would not be prejudicial to the structural integrity and
functionality of the system.  Any drainage which does occur must be minimised and restricted before
the drainage system is classified as complete.
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4 STAKEHOLDER CONSULTATION

4.1.1 The Environment Agency, Norfolk County Council (in its role as Leal Local Flood Authority [LLFA])
and Anglian Water have been consulted as part of this study to obtain historic flood records along
with any flood risk and drainage information pertinent to the proposed redevelopment of the Site.  A
summary of the responses received to date are provided in Table 4-1- Stakeholder Consultation
Summary below with full copies of the correspondence provided in Appendix B.

Table 4-1- Stakeholder Consultation Summary

Stakeholder Response

The Environment Agency The Environment Agency have been consulted on 3rd April 2023
and a response is currently awaited.

Norfolk County Council LLFA A meeting was held between WSP and the LLFA on 20th April 2023
to discuss the principles of flood risk and surface water
management at the Site from which the following key points arose:

Á Offsite watercourse connectivity should be reviewed using
publicly available mapping and confirmed through a site-specific
topographic survey as the project progresses.

Á Existing surface water flow-paths which are shown to be
generated off-site should be incorporated as blue/green
corridors in the emerging masterplan, with no dwellings
proposed within the peak flood extents given for the 0.1%
annual probability event.

Á A variable of ‘1’ should be used for the CV summer and winter
variables in the storage estimations to reflect an upcoming policy
change.

Á The LLFA are keen for each catchment to be able to drain
independently and not be reliant on any other catchments.

Á Clarification was made over consideration of the two previous
planning applications. WSP will look at the Site as a whole with
the previous applications to be used to provide a more detailed
look at specific areas of the Site.

Anglian Water Anglian Water confirmed that it holds no records of historic flood
events at the Site which can be attributed to capacity limitations in
the public sewerage system.

East of the Ouse, Polver & Nar
Internal Drainage Board (IDB)

The IDB confirms that the Site is outside of the East of the Ouse,
Polver and Nar IDB, but part of the Site indirectly drains to it via. the
existing drainage ditches shown to be present within the Site.

The IDB requested that indirect discharges to the Puny Drain
should be limited to 1.1 l/s/ha to reflect the capacity of the Puny
Pumping Station.
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5 PROPOSED DEVELOPOMENT

5.1 DESCRIPTION

5.1.1 The Proposed Development is described in the adopted West Winch Growth Area Framework
Masterplan Supplementary Planning Document (SPD)10, an extract of which is provided in Appendix
C, and is shown to consist of the provision of 4,000 residential dwellings alongside two new primary
schools, multiple community centres, a sports centre, a health centre, recreational land-uses and
green infrastructure (including allotments and habitat creation).

5.2 VULNERABILITY CLASSIFICATION

5.2.1 Table 2 of the NPPF Flood Risk and Coastal Change Planning Practice Guidance11 (PPG) classifies
the proposed residential, educational land-uses as ‘More Vulnerable’ with respect to flood risk.  The
proposed local centres would be classified as ‘Less Vulnerable’ whilst the proposed amenity open
space, outdoor sports and recreational land-uses would be classified as ‘Water-Compatible’.

5.3 SEQUENTIAL AND EXCEPTION TESTS

5.3.1 The purpose of the Sequential Test is to ensure that land use planning takes due regard of flood
risk, to ensure that areas at low or no risk of flooding are developed in preference to areas at higher
risk.

5.3.2 The NPPF Sequential Test aims to steer development, if possible, towards areas at the lowest risk
of flooding, avoiding development within Flood Zones 2 and 3.

5.3.3 Table 3 of the NPPF Flood Risk and Coastal Change PPG, reproduced in Table 5-1 - Flood Risk
Vulnerability and Flood Zone Incompatibility below, identifies the different land use vulnerabilities
that are appropriate within each Flood Zone.

5.3.4 The Site was allocated within the adopted Local Plan and is therefore considered to have passed
the Sequential Test. The sequential approach should be adopted in developing detailed proposals
for development at the Site to locate the most vulnerable land-uses within the Proposed
Development in areas of lowest flood risk. Any development proposed within Flood Zone 3a that
would be classified as ‘more vulnerable’ with respect to flood risk would be required to pass the
Exception Test.

10 Borough Council of King’s Lynn & West Norfolk (2023) Supplementary Planning Document - West Winch Growth Area Framework
Masterplan; obtained April 2023 from https://www.west-
norfolk.gov.uk/info/359/west_winch_strategic_growth_area/973/south_east_king_s_lynn_growth_area_framework_masterplan
11 Ministry of Housing, Communities and Local Government (2022) Flood Risk and Coastal Change Planning Practice Guidance
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Table 5-1 - Flood Risk Vulnerability and Flood Zone Incompatibility

Flood Risk
Vulnerability
Classification

Flood Zone 1 Flood Zone 2 Flood Zone 3a Flood Zone 3b

More Vulnerable Development is
appropriate

Development is
appropriate

Exception Test
Required

Development
should not be
permitted

Less Vulnerable Development is
appropriate

Development is
appropriate

Development is
appropriate

Development
should not be
permitted

Water-Compatible Development is
appropriate

Development is
appropriate

Development is
appropriate

Development is
appropriate
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6 OVERVIEW OF FLOOD RISK

6.1 INTRODUCTION

6.1.1 The following section provides an overview of flood risk to the Site.  An initial assessment has been
undertaken for each source that could affect the Proposed Development in accordance with the
requirements of the NPPF and the associated Flood Risk and Coastal Change PPG.  The results of
this assessment are summarised in Table 6-1 – Flood Risk Summary below.

Table 6-1 – Flood Risk Summary

Source of
Flooding

Baseline Risk Comments

Tidal Very Low No mitigation measures are likely to be required to manage the risk of
flooding posed from this source.

Fluvial Very Low – High
Further consultation with the Environment Agency and the LLFA
should be undertaken to determine the potential requirement for
detailed hydraulic modelling and hydrological assessments to confirm
the baseline risk of fluvial flooding posed to the Site.

The sequential approach should be adopted throughout the
masterplanning process to locate the most vulnerable land-uses within
the Proposed Development in areas of lowest flood risk.

Pluvial Very Low – High
The surface water drainage strategy for the Proposed Development
should be designed to manage all storm events up to the 1% annual
probability event including the central allowance for climate
change.  Checks should be undertaken to ensure that any flooding
during a 1% annual probability event including the upper end
allowance are contained within the Proposed Development and do not
present a risk to people or property.

The connectivity of the existing ditch network off-site, which includes
sections of culverted watercourse, should be determined to inform any
future planning application for the Proposed Development.

Finished ground and floor levels should be designed to minimise the
impact on people and property during storm events in excess of the
design storm event.

Existing surface water flow-paths identified on the Environment
Agency’s Risk of Flooding from Surface Water mapping to be
incorporated into the layout of the Proposed Development as
appropriate.

Groundwater  Low No mitigation measures are likely to be required to manage the risk of
flooding posed from this source.

Sewers and
Drainage
Infrastructure

Low No mitigation measures are likely to be required to manage the risk of
flooding posed from this source as there are no surface water sewers
crossing the Site.
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An assessment should still be undertaken to assess the existing
topography in the vicinity of the existing public sewer network to
determine the risk of flooding posed from this source in sufficient detail
to inform any future planning applications for the Proposed
Development.

Artificial
Sources

Very Low No mitigation measures are likely to be required to manage the risk of
flooding posed from this source.

6.2 FLOODING FROM COASTAL / TIDAL SOURCES

6.2.1 The Environment Agency’s Flood Map for Planning, reproduced in Appendix A shows the Site to
predominantly lie within Flood Zone 1 with the closest estuary, the River Great Ouse which feeds
into The Wash, located approximately 1.7 km west of the Site. Consequently, the current risk of tidal
flooding to the Site is considered to be very low.

6.3 FLOODING FROM FLUVIAL SOURCES

6.3.1 The Environment Agency Flood Map for Planning shows the majority of the Site to lie in Flood
Zone 1.  Flood Zone 1 is defined as land assessed as being subject to a low risk of flooding from
Main Rivers with an annual probability of flooding of less than 0.1%.

6.3.2 A small area in the south-western part of the Site is shown to lie within Flood Zone 2 and Flood
Zone 3. Flood Zone 2 is defined as land subject to a medium risk of flooding from Main Rivers with
an annual probability of between 1% and 0.1% whilst Flood Zone 3 is defined as land subject to a
high risk of flooding with an annual probability of greater than 1%.  The area of the Site shown to lie
partly within Flood Zone 2 and Flood Zone 3 is located in the south of the Site.

6.3.3 Further consultation with the Environment Agency and the LLFA should be undertaken to determine
the scope of the FRA which will be required to accompany any future planning applications for the
Proposed Development, including the potential requirement to undertake detailed hydraulic
modelling and hydrological assessments to confirm the baseline risk of fluvial flooding posed to the
Site.

6.3.4 The sequential approach should be adopted to ensure applications proposals only locate the most
vulnerable land-uses within the Proposed Development in areas of lowest flood risk. Consequently,
the existing fluvial flood risk posed to the south-western part of the Site, adjacent to Gravehill Lane,
presents a potential constraint on the Proposed Development.

6.3.5 The risk of fluvial flooding posed by Ordinary Watercourses is not represented by the Flood Map for
Planning.  The current best available representation of the risk of flooding posed to the Site by
Ordinary Watercourses is the Risk of Flooding from Surface Water mapping described in Section 6.4
below.

6.3.6 Consequently, the risk of fluvial flooding to the Site is considered to range from very low to high.
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Figure 6-1 – Environment Agency Flood Map for Planning
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6.4 FLOODING FROM PLUVIAL SOURCES

6.4.1 The Environment Agency’s Risk of Flooding from Surface Water mapping12, reproduced in, shows
the majority of the Site to be subject to an annual probability of flooding of less than 0.1% and
therefore at a very low risk of surface water flooding.

6.4.2 The Risk of Flooding from Surface Water mapping shows multiple locations where existing surface
water flow paths originate within the Site associated with the existing topography and the network of
Ordinary Watercourses and drainage ditches shown to be present at the Site. One flow route
originates off-site and flows east to west through the central section of the Site. These areas are
shown to be subject to a risk of flooding ranging from low (between 0.1% and 1% annual probability)
to high (greater than 3.3% annual probability).

6.4.3 Any flow paths through the Site, which are shown to originate off-site, would need incorporated as
blue corridors within the masterplan of the Proposed Development. Any residential dwellings should
be outside of the peak flood extents given for the 0.1% annual probability event.

6.4.4 The Proposed Development would increase the peak rate and total volume of runoff generated by
the Site due to the proposed increase in impermeable surfaces which would result in an increase in
surface water flood risk to the Site and the surrounding area in the absence of suitable mitigation.  A
surface water drainage strategy delivered in accordance with the requirements of the local and
national policy would therefore be required to ensure that there would be no increase in flooding as
a result of the Proposed Development.

6.4.5 The connectivity of the existing ditch network off-site, which includes sections of culverted
watercourse, should be determined to inform any future planning application for the Proposed
Development.

12 Environment Agency (2023) Risk of Flooding from Surface Water mapping; accessed February 2023 from https://www.gov.uk/check-
long-term-flood-risk
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Figure 6-2 – Environment Agency Risk of Flooding from Surface Water

6.5 FLOODING FROM SEWER AND DRAINAGE INFRASTRUCTURE
SOURCES

6.5.1 Anglian Water have confirmed that it holds no records of historic flooding incidents at the Site.

6.5.2 Utility records show that there are no surface water sewers that cross the Site. A foul sewer crosses
within the Site, however this is unlikely to pose a risk of flooding as it is separate from the surface
water system.
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6.5.3 An assessment should still be undertaken to assess the existing topography in the vicinity of the
existing public sewer network to determine the risk of flooding posed from this source in sufficient
detail to inform any future planning applications for the Proposed Development.

6.6 FLOODING FROM ARTIFICIAL SOURCES

6.6.1 The Environment Agency’s Risk of Flooding from Reservoirs Mapping13 does not show the Site does
to be located within the extreme inundation area of any reservoirs. Consequently, the risk of
reservoir flooding to the Site is considered to be low.

13 Environment Agency (2023) Risk of Flooding from Surface Water mapping; accessed March 2023 from https://www.gov.uk/check-long-
term-flood-risk
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7 CONCEPTUAL SURFACE WATER DRAINAGE STRATEGY

7.1 EXISTING DRAINAGE REGIME

7.1.1 The majority of the existing Site drains indirectly to the Puny Drain via. the existing network of
drainage ditches and Ordinary Watercourses at, and the vicinity of, the Site. This drain is managed
and maintained by the East of Ouse, Polver and Nar IDB. Historically the Puny Drain discharged into
the River Great Ouse, however following the construction of the Puny Drain Relief Channel in 2008,
the drain is now pumped via an outfall into the River Great Ouse Relief Channel, near Saddle Bow.
Catchments 2 and 3 in the Northern part of the Site drain northwards into Pierpoint Drain which is
managed and maintained by the King’s Lynn IDB .

7.1.2 The agricultural fields in the West Winch area tend to drain to open ditches which convey surface
water to the Puny Drain. Some of these ditches are culverted under roads and built-up areas.

7.1.3 The Revitalised Flood Hydrograph Method Version 2 (ReFH2) was used to generate the peak
greenfield runoff flow rates using Flood Estimation Handbook (FEH) point data was obtained from
the UK Centre for Ecology and Hydrology Flood Estimation Handbook Web Service14, the results of
which are summarised in Table 7-1 below.  Full copies of the calculations are provided in Appendix
D for reference.

Table 7-1 – Peak Greenfield Runoff Flow Rates

Event - Annual Probability (%) Peak Runoff Rate (l/s) – 50ha Peak Unit Runoff Rate (l/s/ha)

100 27.4 0.5

50 32.6 0.7

3.33 92.9 1.9

1 138.1 2.8

7.2 SURFACE WATER DRAINAGE REQUIREMENTS

7.2.1 The key requirements for draining the Proposed Development drawn from the policy and guidance
documents detailed in Section 3 are given below:

Á Surface water drainage infrastructure within the Proposed Development should be designed to
accommodate the 1% annual probability storm event plus the upper-end allowance for climate
change;

14 UK Centre for Ecology & Hydrology (2023) Flood Estimation Handbook Web Service; available at https://fehweb.ceh.ac.uk/GB/map
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Á Any flooding predicted to occur during the 1% annual probability storm event plus the upper end
allowance for climate change must be contained within the Proposed Development and should
not present a risk to people or property;

Á The volume of runoff generated by the Proposed Development should not exceed the acceptable
discharge rate of 1.1 l/s/ha as stated by the IDB into the Puny Drain;

Á The Proposed Development should incorporate appropriate SuDS features that reflect the
principles set out in the adopted West Winch Growth Area Framework Masterplan SPD;

Á The Proposed Development should incorporate infiltration-based SuDS features where
appropriate;

Á The Proposed Development should utilise SuDS features with multi-functional benefits in
preference to traditional underground storage systems and should be integrated with the
proposed green infrastructure network in order to maximise potential ecological and recreational
benefits;

Á A suitable allowance for urban creep should be applied to the proposed impermeable areas
associated with the proposed residential parcels; and,

Á The surface water drainage strategy should adequately consider the phasing of the Proposed
Development to ensure a comprehensive approach to drainage and that any early phases of the
Proposed Development provide the drainage infrastructure to meet the needs of any later
interconnecting phases.

7.3 PROPOSED DRAINAGE REGIME

7.3.1 The conceptual surface water drainage strategy presented herein seeks to replicate the existing
drainage regime at the Site whilst avoiding increases in the peak rate and total volume of surface
water discharges from the Site as a result of the Proposed Development.

7.3.2 The Building Regulations Approved Document H15 and The SuDS Manual16 establishes a hierarchy
for surface water disposal.  This hierarchy stipulates that surface water runoff not collected for reuse
must be discharged to one or more of the following in order of priority:

Á Discharge into ground (infiltration); or, where not reasonably practicable,
Á Discharge to a surface waterbody; or, where not reasonably practicable,
Á Discharge to a surface water sewer, highway drain, or another drainage system; or, where not

reasonably practicable,
Á Discharge to a combined sewer.

7.3.3 The underlying geology at the Site, as given by the published mapping described in Section 2.3, is
anticipated to be predominantly impermeable.  Consequently, the conceptual surface water drainage
strategy is based on an attenuated discharge to the network of existing surface waterbodies shown
to be present at, and in the immediate vicinity of, the Site.

15 HM Government (2015) The Building Regulations Part H: Drainage and Waste Disposal
16 CIRIA (2015) C753: The SuDS Manual
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7.3.4 Targeted infiltration testing in accordance with the requirements of BRE Digest 36517 should be
undertaken to confirm the permeability of the underlying ground in the Site and infiltration-based
SuDS features adopted as appropriate in accordance with the requirements of the drainage
hierarchy.

7.3.5 Peak discharge rates are to be limited to the 1.1 l/s/ha (in accordance with correspondence with the
IDB) during all events up to and including the 1% annual probability event plus a suitable allowance
for climate change.  This would ensure that the Proposed Development would provide both peak
rate and volume control in accordance with the requirements of the Non-statutory Technical
Standards for Sustainable Drainage Systems.

7.3.6 The Framework Masterplan as set out in the adopted West Winch Growth Area Framework
Masterplan SPD has been reviewed alongside the exiting topographic catchments described in
Section 2.2 to determine proposed drainage catchments which mimic the existing drainage regime
at the Site as far as is practicable and to facilitate a phased delivery of the Proposed Development.
The proposed drainage catchments along with the associated discharge locations and site-control
attenuation features are shown on the Conceptual Surface Water Drainage Strategy drawing in
Appendix D.

7.3.7 The proposed discharge locations have been determined from a review of the existing topography,
the proposed drainage catchments and the existing surface waterbodies shown by Ordnance
Survey mapping.  A site-specific topographic survey should be commissioned to confirm the
presence, condition, and capacity of these waterbodies to ensure that they are suitable for accepting
runoff from the Proposed Development.

7.3.8 For the purposes of this assessment, it has been assumed that source-control SuDS features can
be located within the existing easements shown on the Framework Masterplan as set out in the
adopted West Winch Growth Area Framework Masterplan SPD. This assumption should be
confirmed as the project progresses.

7.3.9 The peak allowable discharge rates and the associated required volumes of attenuation for each
proposed drainage catchment are provided in Table 7-2 and Table 7-3 below.

17 BRE (2016) BG 365 – Soakaway Design
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Table 7-2 – Contributing Area Summary

Catchment Total
Area
(ha)

Developable
Area (%)

Developable
Area (ha)

Pimp
(%)

Urban
Creep

(%)

Impermeable
Area (ha)

Peak
Allowable
Discharge
Rate (l/s)

1 32.4 80 25.9 55 10 15.7 28.4

2 5.7 80 4.6 55 10 2.8 5.0

3 12.3 80 9.9 55 10 6.0 10.8

4 42.2 80 33.7 55 10 20.4 37.0

5 1.7 80 1.3 55 10 0.8 1.4

6 20.3 80 16.3 55 10 9.8 17.8

7 5.8 80 4.6 55 10 2.8 5.0

8 3.6 80 2.9 55 10 1.7 3.1

9 14.1 80 11.3 55 10 6.9 12.4

10 14.8 80 11.8 55 10 7.2 13.0

Table 7-3 – Attenuation Volume Summary

Catchment Required
Attenuation
Volume (m3)

Source Control
Attenuation (m³)

Site Control
Attenuation (m³)

Site Control
Attenuation (m²)

1 22,640 2,270 20,370 34,630

2 4,010 410 3,600 6,120

3 8,620 870 7,750 13,180

4 29,490 2,950 26,540 45,120

5 1,170 120 1,050 1,790

6 14,240 1,430 12,810 21,780

7 4,050 410 3,640 6,190

8 2,530 260 2,270 3,860

9 9,910 1,000 8,910 15,150

10 10,330 1,040 9,290 15,800
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7.3.10 The conceptual strategy is based on the following key design principles which were determined in
consultation with the LLFA:

Á Developable Area - Assumed to be 80% of the total area of each proposed drainage catchment
to account for areas of public open space within the Proposed Development;

Á Impermeable Area  - A Percentage Impermeability (PIMP) value of 55% has been applied to the
Developable Area within each proposed drainage catchment based on an assumed land-use
equivalent to medium density housing;

Á Urban Creep - An additional allowance of 10% has been added to the proposed Impermeable
Areas within each proposed drainage catchment in accordance with Table 4 of Norfolk County
Council’s Lead Local Flood Authority Guidance Document;

Á Climate Change - The upper end allowance of 40% has been applied to the peak rainfall intensity
based on the anticipated design life of the Proposed Development and the latest Environment
Agency guidance described in Section 3.2;

Á Source Control SuDS Features - Source control SuDS features (e.g. raingardens, bioretention
areas, swales etc.) have been assumed to provide 10% of the total required volumes of
attenuation for each proposed drainage catchment; and,

Á Site Control SuDS Features – Attenuation basins designed in accordance with the requirements
of The SuDS Manual have been assumed to provide 90% of the total required volumes of
attenuation for each proposed drainage catchment.

7.3.11 These assumptions should be reviewed and refined as the project progresses to ensure that they
remain representative of the layout and density of the various proposed land-uses within the Proposed
Development.

7.3.12 The site-control attenuation features shown on the Conceptual Surface Water Drainage Strategy
drawing are indicative and subject to detailed investigations at the planning stage in consultation
with the LLFA.

7.3.13 Opportunities should be sought to incorporate appropriate source control SuDS features within the
proposed development parcels that offer complementary water quantity, water quality, biodiversity
and amenity benefits.

7.3.14 The conceptual surface water drainage strategy should be reviewed alongside the proposed green-
infrastructure strategy to identify further opportunities to provide multi-functional spaces within the
Proposed Development and maximise the potential biodiversity and amenity opportunities presented
by development at the Site.
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7.4 WATER QUALITY MANAGEMENT

7.4.1 Tables 4.3 and 26.1 of The SuDS Manual identify that the anticipated pollution hazard levels
associated with the various land-uses within the Proposed Development would range from low to
medium and that the treatment required prior to discharge from the Proposed Development to surface
water should be assessed using the simple index approach.

Table 7-4 – Pollution Hazard Level and Indices

Land Use Pollution
Hazard Level

Total
Suspended

Solids
(TSS)

Metals Hydrocarbons

Other roofs (typically commercial/industrial
roofs)

Low 0.3 0.2 0.05

Individual property driveways, residential
car parks, low traffic roads and non-
residential parking with infrequent change
(e.g. schools and offices)

Low 0.5 0.4 0.4

Commercial yard and delivery areas, non-
residential car parking with frequent
change (e.g. hospitals, retail), all roads
except low traffic roads and trunk
roads/motorways

Medium 0.7 0.6 0.7

7.4.2 Table 26.3 of The SuDS Manual states that the mitigation indices for detention basins are 0.5, 0.5
and 0.6 for total suspended solids, metals, and hydrocarbons respectively.  Consequently, any
proposed land-uses classified as having a medium pollution hazard level would be required to pass
through a minimum of one additional stage of treatment, dependant on the mitigation indices for the
additional SuDS features utilised, to ensure that sufficient treatment is provided prior to discharge
from the Proposed Development.

7.4.3 Should infiltration-based SuDS features be incorporated within the Proposed Development following
targeted infiltration testing at the Site, the mitigation indices for discharges to groundwater presented
in Table 26.4 of The SuDS Manual should be adopted as the basis for the simple index approach for
the associated drainage catchments.

7.5 ADOPTION AND MAINTENANCE

7.5.1 ANGLIAN WATER

7.5.2 The proposed surface water drainage network along with any proposed SuDS features that are
classified as a sewer by the Design and Construction Guidance18 (DCG) could be offered to
Anglian Water for adoption under Section 104 of the Water Industry Act (1991).  Any proposed

18 Water UK (2022) Sewerage Sector Guidance Appendix C – Design and Construction Guidance for foul and surface water sewers
offered for adoption under the Code for adoption agreements for water and sewerage companies operating wholly or mainly in England;
obtained February 2023 from https://www.water.org.uk/sewerage-sector-guidance-approved-documents/



WEST WINCH GROWTH AREA PUBLIC | WSP
Project No.: 70071439 | Our Ref No.: 70071439-FRA April 2023
Borough Council of King’s Lynn and West Norfolk Page 25 of 28

SuDS features that are offered for adoption would need to be located in publicly accessible areas
within the Proposed Development and not include any land drainage or off-site connectivity.

7.5.3 SUDS APPROVAL BODY

7.5.4 The Government has announced its intention to enact Schedule 3 to the Flood and Water
Management Act (2010).  The enactment of Schedule 3 would see the creation of SuDS Approval
Bodies (SABs), a role that is expected to be adopted by existing LLFAs.  The SABs would be
responsible for reviewing and approving any construction work which has drainage implications prior
to commencement and would adopt drainage systems where appropriate.

7.5.5 The enactment of Schedule 3 is anticipated to implemented in 2024 following an extensive
consultation period to be held throughout 2023.  Consequently, any surface water drainage
strategies developed in support of future planning applications for the Proposed Development after
the implementation of Schedule 3 are likely to require SAB approval.  The enactment of Schedule 3
would also present an opportunity to offer SuDS features within the Proposed Development to the
SAB for adoption.

7.5.6 Whilst the associated design standards are yet to be confirmed, they are anticipated to reflect those
given by the Non-statutory Requirements for Sustainable Drainage Systems and the best practice
guidance detailed in The SuDS Manual on which the conceptual surface water drainage strategy
has been based.

7.5.7 Consequently, the conceptual surface water drainage strategy should be periodically reviewed in
conjunction with the LLFA to ensure that the emerging requirements of the SAB are incorporated
within the design as the project progresses.
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8 CONCLUSIONS AND RECOMMENDATIONS

8.1 CONCLUSIONS

8.1.1 This document has been prepared to provide a preliminary assessment of the risk of flooding posed
to the Site by all potential sources and to determine the key principles for draining the Proposed
Development in a sustainable manner commensurate with national and local policy. The aim of this
FRA is to identify if an extra 2,390 homes can be sustainably added to the West Winch Growth
Area, taking the total number of proposed homes up to 4000.

8.1.2 The existing topography at the Site has been reviewed using publicly available LiDAR data and
shows the Site to generally fall from east to west. A catchment delineation exercise has been
undertaken which shows the Site to consist of approximately 9 existing topographic catchments.

8.1.3 The underlying geology at the Site is predominately impermeable, consisting of Leziate Member
(sand), Mintlyn Member (sand), Roxham and Runcton Member (sand) and Kimmerridge Clay
Formation (mudstone).

8.1.4 A high-pressure gas main runs east to west across the centre of the Site, with restrictions in place
precluding development in the gas main exclusion zone.

8.1.5 DEFRA’s Magic Mapping shows no part of the Site to lie within a Source Protection Zone.

8.1.6 The Environment Agency, Norfolk County Council, East of the Ouse, Polver & Nar Internal Drainage
Board (IDB) and Anglian Water have been consulted as part of this study to obtain historic flood
records along with any flood risk and drainage information pertinent to the proposed redevelopment
of the Site.  None of the stakeholders consulted hold any records of historic flooding at the Site with
the exception of the Environment Agency from which a response is still awaiting at the time of
writing.

8.1.7 There are two Environment Agency designated Main Rivers in the vicinity of the Site alongside a
network of Ordinary Watercourses and drainage ditches. The risk of fluvial flooding posed to the Site
from these sources is shown to be low for most of the Site, except for a small area in the South of
the Site in Flood Zone 2 and 3.

8.1.8 The risk of surface water flooding posed to the Site is mainly low, with some localised areas at high
risk. There is a surface water flow path, originating off-site, which flows through the centre of the
Site.

8.1.9 Any flow paths which originate off-site would need to be incorporated into the detailed site-specific
proposals/applications as blue/green corridors, ensuring no residential development is located within
these areas.

8.1.10 The majority of the Site currently drains via natural overland runoff towards the lower lying areas of
the Site to the west and the network of existing drainage ditches shown to be present at the Site,
draining into the Puny Drain. Catchments 2 and 3 in the Northern part of the Site drain northwards
into Pierpoint Drain.

8.1.11 The conceptual surface water drainage strategy developed as part of this study seeks to replicate
the existing drainage regime at the Site whilst avoiding increases in the peak rate and total volume
of surface water discharges from the Site as a result of the Proposed Development.
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8.1.12 The conceptual surface water drainage strategy is based on an attenuated discharge to the network
of existing surface waterbodies shown to be present at, and in the immediate vicinity of, the Site in
accordance with the drainage hierarchy.

8.1.13 Peak discharge rates are to be limited to 1.1 l/s/ha, in accordance with correspondence with the
IDB, during all events up to and including the 1% annual probability event plus a suitable allowance
for climate change.

8.1.14 The Framework Masterplan as set out in the adopted West Winch Growth Area Framework
Masterplan SPD has been reviewed alongside the existing topographic catchments to determine
proposed drainage catchments which mimic the existing drainage regime at the Site as far as is
practicable and to facilitate a phased delivery of the Proposed Development.

8.1.15 Proposed discharge locations have been determined from a review of the existing topography, the
proposed drainage catchments and the existing surface waterbodies identified by Ordnance Survey
mapping.

8.1.16 The proposed drainage catchments along with the associated discharge locations and indicative
site-control attenuation features are shown on the Conceptual Surface Water Drainage Strategy
drawing. The site-control attenuation features shown on the Conceptual Surface Water Drainage
Strategy drawing are indicative and subject to detailed investigations at the planning stage in
consultation with the LLFA.

8.2 RECOMMENDATIONS

8.2.1 The sequential approach should be adopted in developing detailed proposals for development at the
Site to locate the most vulnerable land-uses within the Proposed Development in areas of lowest
flood risk.

8.2.2 Further consultation with the Environment Agency and the LLFA should be undertaken to determine
the potential requirement for detailed hydraulic modelling and hydrological assessments to be
undertaken to confirm the baseline risk of fluvial flooding posed to the Site.

8.2.3 The existing surface water flow path in the central part of the Site, which originates off-site, as
identified on the Environment Agency’s Risk of Flooding from Surface Water mapping should
incorporated into the layout of the Proposed Development as a blue corridor and residential
dwellings should located be outside of the 0.1% annual probability surface water flood extents.

8.2.4 The existing drainage ditches shown to be present at the Site should be retained and incorporated
within the design of the Proposed Development. The LLFA should be consulted at the earliest
opportunity should the diversion, culverting, or removal of any of the existing waterbodies within the
Site be required to facilitate the delivery of the Proposed Development.
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8.2.1 The proposed site-control attenuation features shown on the Conceptual Surface Water Drainage
Strategy drawing should be incorporated within the design of the Proposed Development to ensure
that adequate space is allocated for the management of surface water generated by the Proposed
Development.

8.2.2 A site-specific topographic survey should be commissioned to confirm the presence, condition and
capacity of the receiving waterbodies and the connectivity of the existing ditch network off-site in
which the conceptual surface water drainage strategy is proposing to discharge runoff generated by
the Proposed Development.

8.2.3 The key design principles on which the conceptual surface water drainage is based should be
reviewed and refined as the project progresses to ensure that they remain representative of the
layout and density of the various proposed land-uses within the Proposed Development.

8.2.4 Opportunities should be sought to incorporate source control SuDS features that offer
complementary water quantity, water quality, biodiversity and amenity benefits within the individual
development parcels.

8.2.5 The conceptual surface water drainage strategy should be reviewed alongside the proposed green-
infrastructure strategy to identify further opportunities to provide multi-functional spaces within the
Proposed Development and to maximise the potential biodiversity and amenity opportunities
presented by development at the Site.

8.2.6 The conceptual surface water drainage strategy should be periodically reviewed in conjunction with
the LLFA to ensure that the emerging requirements of the SAB relating to the expected enactment
of Schedule 3 of the Flood and Water Management Act (201) are incorporated within the design as
the project progresses.

8.2.1 The assumption that source-control SuDS features can be located within the existing easements
shown on The Framework Masterplan as set out in the adopted West Winch Growth Area
Framework Masterplan SPD should be confirmed as the project progresses.

8.2.2 Targeted infiltration testing and groundwater monitoring in accordance with the requirements of BRE
Digest 365 should be undertaken at the Site and to confirm whether infiltration-based SuDS features
can be adopted as appropriate in accordance with the requirements of the drainage hierarchy.

8.2.3 Finished ground and floor levels should be designed to minimise the impact on people and property
during storm events in excess of the design storm event.
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