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CRITICAL FLOOD INFORMATION
Topographic elevation at ground level

43.07m-46.66m AOD

Flooding from rivers

<0.1% (1 in 1000yr) chance

Flooding from the sea

<0.1% (1 in 1000yr) chance

Surface water flooding

<0.1% (1 in 1000yr) chance

Flood protection to site

No nearby defences
POTENTIAL FLOOD SCENARIOS

SOURCE
Flooding from rivers
Flooding from the sea
Flooding from surface water
Flooding from other sources

Recommendations for flood
mitigation/protection:

Other Recommendations:

LIKELIHOOD
DEPTH OF
FLOODWATER
n/a
Very Low
n/a
Very Low
<300mm
Very Low
n/a
Very Low
Where possible, finished floor levels for the proposed
buildings/extension are set above the damp proof
course which should lie at least 150mm above
surrounding ground levels, (in line with building
regulations) in order to provide protection against
surface water flooding or an extreme local flood
event.
Sustainable disposal of surface water runoff will be
required where there is an increase in hardstanding,
either through the use of soakaways or via controlled
disposal to the adjacent watercourse or nearby surface
water sewer system.
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SUMMARY OF KEY FINDINGS
This report presents an appraisal of the risk of flooding at the above site and
presents potential mitigation measures that could be used to minimise or
prevent impact(s) to the proposed development, should flooding occur.
Project
Introduction &
Objectives

Site Description

The objective of this work is to identify the potential sources of flooding in
the area, to examine the circumstances under which the site may flood
(including an allowance for climate change) and to make recommendations
for any mitigation measures, which may be required to provide protection
to the site. This work has been carried out in general accordance with the
National Planning Policy Framework (NPPF), government Planning Practice
Guidance for England and other industry guidance (CIRIA).
A walkover was undertaken on the 25th December 2018 and the area
designated for development was found to comprise an agricultural field
immediately to the north of Glapthorn Church of England Primary School,
accessed by a private track off Benefield Road. This track runs north along
the western boundary of the site and continues to extend into agricultural
fields to the north. The site lies at a topographic elevation of between
43.07m and 46.66m AOD and slopes gently down to the south/east.
The southern and western borders of the site were bound by drainage
channels (which were dry at the time of the walkover) and separated the
site from the nearby school. The eastern border was bound by a fence
which separated the site from an adjacent paddock, whilst the northern
boundary of the site was only marked by a change in vegetation; where the
short grass found onsite met the tall Miscanthus crop being grown in the
adjacent field.
Numerous mature deciduous trees were found along the southern and
western borders of the site on the banks of the drainage channels, including
sycamore trees in excess of 15m height.

Proposed
Development Plans

Overview of Flood
Risk

A site location plan is included as Figure 1, whilst an existing site layout
plan is included as Figure 2. Selected site photographs are included as
Appendix A, whilst a topographic survey is included as Appendix B.
The proposed development plan currently comprises the construction of a
new recreation area including a rugby pitch, a children’s play area and a site
for a future clubhouse, as well as a car park for up to 35 cars. A copy of the
proposed development plan is included as Appendix C.
The site is shown to lie entirely within flood zone 1 as defined by mapping
provided by the Environment Agency (EA). Mapping provided within the
East Northamptonshire Council (ENC) Strategic Flood Risk Assessment
(SFRA) also shows the site to lie within Flood Zone 1, including an
allowance for climate change.
Flood zone 1 is defined in the NPPF as an area where the probability of
flooding from fluvial and / or tidal sources is lowest of all designated flood
zones at less than 0.1% per annum, (flood return period of 1 in 1,000
years). A copy of the EA flood mapping for the site is included as Appendix
D, whilst a copy of the ENC mapping is included within Appendix E.
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SUMMARY OF KEY FINDINGS
The ENC SFRA does not report any instances of historic flooding at the
site. A copy of the ENC historic flood map is included as Appendix F.
The residual risk of flooding to the site from other sources is detailed within
the sections below.
Sequential Test

Given that the site is located entirely within Flood Zone 1, in accordance
with existing guidelines the site is not subject to the sequential test.
The nearest main river is a tributary of the River Nene, located
approximately 1.5km to the north. However, given the distance of this
feature from the site and its relative topographic elevation of 39m AOD
compared to that of the site (47m AOD), it is not considered to pose a
significant risk of flooding.

Flood Risk (Rivers)

Flood Risk
(The Sea)

Flood Risk
(Surface Water)

Although a couple of dry drainage ditches were noted adjacent to the
southern and western site boundaries, they are not considered significant
enough to pose any risk to the site. However, a smaller watercourse which
is another unnamed tributary of the River Nene flows east through
Glapthorn approximately 300m to the south. Some small areas of Flood
Zone 3 are located adjacent to this watercourse however they do not
encroach anywhere near the site and again, given the rivers relative
topographic elevation of 39m AOD compared to that of the site (47m
AOD), it is not considered to pose a significant risk of flooding.
A flood map, which confirms the site’s location within flood zone 1 is
included as Appendix D.
The site is located inland and therefore, is not considered to be at risk of
flooding from the sea.
Surface water flood maps obtained from the governments online surface
water flood mapping service report the risk of flooding from surface water
to be very low across the site, with surface water flooding unlikely to
exceed 300mm. Surface water flood maps provided by the Environment
Agency indicate the site to lie in an area where the risk of flooding from
surface water is less than 0.1% (1 in 1000yr).
The surface water flood map for the site provided by the EA is included as
Appendix G.
Geological maps of the area indicate the site to lie directly onto bedrock of
the Blisworth Limestone Formation which is classified as a Principal
Aquifer.

Flood Risk
(Other Sources)

The ENC SFRA indicates that Glapthorn may be at risk of minor
groundwater flooding incidents; however it also reports that there have
been no major reported groundwater flood incidents within the study area.
The site does not lie within an area at risk of flooding during a reservoir
failure or flooding from any other sources such as sewers or overland flow.
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Sewers

SUMMARY OF KEY FINDINGS
It is possible that silting / blockage or excessive flow within drainage
channels within the area could cause localised flooding. Asset mapping
provided by Anglian Water records a foul sewer flowing east through
Benefield Road to the south. The Anglian Water underground public
sewerage asset utility map for the site is included with this report as
Appendix H.
The ENC SFRA does indicate that Glapthorn may be at risk of sewer
flooding although it is not the area at greatest risk in the wider study area.
The report does not provide any further information.

Flood Defences

The EA does not report any formal flood defences to be present in the area
which offer protection to the site.

Flood Warnings

The site is not located in an area which receives flood alerts or warnings.
Development proposals currently comprise the construction of a new
recreation area including a rugby pitch, a children’s play area and a site for a
future clubhouse, as well as a car park for up to 35 cars. This will lead to an
increase in impermeable area at the site.
Whilst an increase in impermeable area will not increase the overall volume
of water entering the natural drainage system, it will intensify the peak
discharge rate, i.e. the water may enter the system sooner, having not
soaked through the ground. This may increase flooding in receiving
systems downstream of the site. It is therefore essential that an appropriate
method of surface water disposal is incorporated into the development.

Predicted Surface
Water Runoff

Using the Flood Estimation Handbook (FEH) Web Service and the
uksuds.com greenfield runoff tool and surface water storage tools,
preliminary calculations have been undertaken to ascertain the volume of
water, which would be required to be stored on site if discharging to a local
watercourse. The model shows that the natural current runoff rate, the
Greenfield Run-off rate (GRR) is 2.55l/s/ha for a 1 in 1 year storm, using
the FEH Method on uksuds.com.
At this stage final plans indicating the exact extent of proposed
impermeable area have not been devised and therefore EPS has made
approximate calculations based on the indicative site plans, whereby the site
area has been approximated at 1.15ha with the proposed impermeable area
approximated at 0.4ha. On this basis, attenuation storage of 305m3 would
be required for a 1 in 100yr critical storm where discharging to a
watercourse or sewer system at the 1 in 1yr greenfield runoff rate and
where no other means of surface water disposal were proposed.
However, this calculation is only preliminary and should be confirmed by
the drainage engineer once final plans are developed. The greenfield runoff
and surface water storage calculations are contained within Appendix I.
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SUMMARY OF KEY FINDINGS
Section H3 of Building Regulations document ‘Drainage and Waste Disposal’
and the Government’s guidance on ‘Flood Risk and Coastal Change’ both
outline that the use of SuDS should be primarily explored in the first
instance, where appropriate.
Therefore, the use of soakaways would be a practical SuDS method to
investigate in the first instance however other options such as permeable
paving, swales or infiltration basins could also be investigated to receive
excess surface water runoff from the development if soakaways prove to be
unworkable.

Methods to
Accommodate
Surface Water

Following the drainage hierarchy set out by Building Regulations, should
the underlying geology prove unsuitable for the use of SuDS, consideration
should be given to the disposal of surface water into the adjacent surface
watercourse, or failing that, the local sewer system. In this scenario,
attenuation storage of 305m3 would be required for a 1 in 100yr critical
storm where discharging at the 1 in 1yr greenfield runoff rate and where no
other means of surface water disposal were proposed. The Greenfield
Runoff Rate for the site has been calculated to be 2.55 l/s. However, using
a vortex control device and practical minimum pipe sizes it is generally not
practical to control the discharge rate to below 5l/s. Therefore this is
considered reasonable subject to agreement with Anglian Water.
All drainage designs and calculations should be provided by a suitably
qualified drainage engineer commissioned during the construction of the
site to specify the sizes and layouts of drainage. All surface water
management systems should be maintained in perpetuity of the
development to ensure that any flood risk mitigation methods are
operating, as designed, for the development’s lifetime.
Where possible, it is recommended that finished floor levels for the
proposed buildings/extension are set above the damp proof course which
should lie at least 150mm above surrounding ground levels, (in line with
building regulations) in order to provide protection against surface water
flooding or an extreme local flood event.

Risk Management
& Mitigation
Measures

The site lies outside the 1 in 1000 year floodplain and on this basis, dry
access would be available to and from the site onto Benefield Road to the
south.
Given that no part of the site lies within the 1 in 100 year floodplain, no
floodplain compensation is considered necessary at the site.
Due to the site not being at flood risk, it is not necessary for the occupants
to receive flood warnings or implement an evacuation plan. In an extreme
event, greater than 1 in 1000 years, it is highly likely that the occupants
would be aware of the impending flood and would evacuate accordingly.
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SUMMARY OF KEY FINDINGS
On the basis of the data examined during this appraisal and of its findings,
EPS makes the following recommendations to avoid any potential flooding
issues, which may impact socially or structurally upon the site or its
neighbouring properties:

Recommendations

• It is recommended that finished floor levels for the proposed
building/extension are set above damp proof which should be at least
150mm above surrounding ground levels (in line with building
regulations), in order to provide protection against surface water
flooding and an extreme local flood event.
• It is recommended that in the first instance, the use of soakaways should
be investigated to receive excess surface water runoff from the site.
The feasibility / effectiveness of soakaways should be confirmed
through appropriate testing, (in line with BRE 365).
• Should the use of soakaways not be feasible, consideration should be
given to disposal of surface water runoff into the adjacent drainage ditch
or local surface water sewer system. In this scenario, attenuation
storage of 305m3 would be required for a 1 in 100yr critical storm
where discharging to a watercourse or sewer system at the 1 in 1yr
greenfield runoff rate and where no other means of surface water
disposal were proposed. However, using a vortex control device and
practical minimum pipe sizes it is generally not practical to control the
discharge rate to below 5l/s. Therefore this is considered reasonable
subject to agreement with Anglian Water.
• All site drainage systems should be designed by a suitably qualified
drainage engineer and will need to be maintained during the lifetime of
the development.
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APPENDIX A
Selected Site Photographs
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Photo 1: View looking east from the
western corner.

Photo 2: View looking southwest along the
southern boundary.

Photo 3: View looking southeast along the drainage ditch
on the western boundary.

Photo 4: View looking southwest along the
northwest boundary.

Photo 5: View looking northwest from the
eastern corner.

Photo 6: View looking east along the drainage ditch
on the southern boundary.

FLOOD RISK ASSESSMENT
Car Park & Recreation Area, Benefield Road, Glapthorn
EPS Ref: UK18.4275

APPENDIX B
Topographic Survey

This drawing must not be scaled. All dimensions to be checked on
site before commencing work or preparing working drawings. Any
errors or discrepancies must be brought to the Surveyors attention.

ã This drawing is copyright.
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APPENDIX C
Proposed Development Plan
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APPENDIX D
Environment Agency Flood Zone Map

Flood Map for Planning. CCN/ 2019/ 111615. Created on 02/01/2019
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APPENDIX E
East Northamptonshire Council Climate Change
Flood Map
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APPENDIX F
East Northamptonshire Council Historic Flood Map
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APPENDIX G
Surface Water Flood Maps

Risk of Flooding From Surface Water. CCN/ 2019/ 111615. Created on
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APPENDIX H
Anglian Water Asset Map

(c) Crown copyright and database rights 2018 Ordnance Survey 100022432

Date: 05/12/18

This plan is provided by Anglian Water pursuant its obligations under the Water Industry Act 1991
sections 198 or 199. It must be used in conjunction with any search results attached. The information
on this plan is based on data currently recorded but position must be regarded as approximate.
Service pipes, private sewers and drains are generally not shown. Users of this map are strongly
advised to commission their own survey of the area shown on the plan before carrying out any works.
The actual position of all apparatus MUST be established by trial holes. No liability whatsoever,
including liability for negligence, is accepted by Anglian Water for any error or inaccuracy or omission,
including the failure to accurately record, or record at all, the location of any water main, discharge
pipe, sewer or disposal main or any item of apparatus. This information is valid for the date printed.
This plan is produced by Anglian Water Services Limited (c) Crown copyright and database rights 2018
Ordnance Survey 100022432.This map is to be used for the purposes of viewing the location of
Anglian Water plant only. Any other uses of the map data or further copies is not permitted. This notice
is not intended to exclude or restrict liability for death or personal injury resulting from negligence.
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APPENDIX I
Greenfield Runoff and Surface Water Storage
Calculations

Greenfield runoff
estimation for sites
www.uksuds.com │ Greenfield runoff tool

Calculated by:

Michael Judson

Site coordinates

Site name:

Benefield Road, Glapthorn

Latitude:

Site location:

Benefield Road, Glapthorn

Longitude: 0.5021° W

This is an estimation of the greenfield runoff rate limits that are needed to meet normal
best practice criteria in line with Environment Agency guidance “Preliminary rainfall runoff
management for developments”, W5-074/A/TR1/1 rev. E (2012) and the SuDS Manual,
C753 (Ciria, 2015). This information on greenfield runoff rates may be the basis for setting
consents for the drainage of surface water runoff from sites.

Methodology

52.50275° N

Reference: 6512023
Date:

2019-01-03T11:29:25

FEH Statistical

Site characteristics

Notes:

Total site area (ha)

(1) Is QBAR < 2.0 l/s/ha?

1.15

Methodology
Qmed estimation method

Calculate from BFI and SAAR

BFI and SPR
estimation method

Specify BFI manually

(2) Are flow rates < 5.0 l/s?

HOST class

N/A

Where flow rates are less than 5.0 l/s consents are usually set at

BFI / BFIHOST

0.435

5.0l/s if blockage from vegetation and other materials is possible.

Qmed (l/s)

NaN

Lower consent flow rates may be set in which case blockage

Qbar / Qmed
Conversion Factor

1.12

work must be addressed by using appropriate drainage elements.

(3) Is SPR/SPRHOST ≤ 0.3?

Hydrological characteristics

Default

Edited

SAAR (mm)

579

600

Hydrological region

5

5

Growth curve factor: 1 year

0.87

0.87

Growth curve factor: 30 year

2.45

2.45

Growth curve factor: 100 year

3.56

3.56

Greenfield runoff rates

Default

Edited

Qbar (l/s)

NaN

2.93

1 in 1 year (l/s)

NaN

2.55

1 in 30 years (l/s)

NaN

7.18

1 in 100 years (l/s)

NaN

10.43

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of this tool is subject to the UK SuDS terms and conditions and licence agreement, which can both be
found at http://uksuds.com/terms-and-conditions.htm. The outputs from this tool have been used to estimate storage volume requirements. The use of these results is the responsibility of the users of this tool. No liability will be accepted
by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other organisation for use of this data in the design or operational characteristics of any drainage scheme.

Surface water storage
requirements for sites
www.uksuds.com │ Storage estimation tool

Calculated by:

Michael Judson

Site coordinates

Site name:

Benefield Road, Glapthorn

Latitude:

Site location:

Benefield Road, Glapthorn

Longitude: 0.50208° W

This is an estimation of the storage volume requirements that are needed to meet normal
best practice criteria in line with Environment Agency guidance “Preliminary rainfall runoff
management for developments”, W5-074/A/TR1/1 rev. E (2012) and the SuDS Manual, C753
(Ciria, 2015). It is not to be used for detailed design of drainage systems. It is recommended
that hydraulic modelling software is used to calculate volume requirements and design
details before finalising the drainage scheme.

Methodology

52.50273° N

Reference: 6512033
Date:

2019-01-03T11:40:17

Design criteria

FEH Statistical

Volume control approach

Site characteristics

Use long term storage
Default

Edited

1.4

1.4

1.1

1.1

5

5

5

5

Area positively drained (ha)

Climate change allowance factor
Urban creep allowance factor
Interception rainfall depth (mm)
0.7
Minimum flow rate (l/s)
0.44999999999999996

Pervious area contribution (%)

30

Impermeable area (ha)

Qmed estimation method

0.4

BFI & SPR estimation method Specify BFI and SPR manually

Percentage of drained area
that is impermeable (%)

89

Impervious area drained via infiltration (ha)

0

Qmed (l/s)
Qbar / Qmed Conversion Factor
HOST class
BFI / BFIHOST
SPR / SPRHOST

Total site area (ha)

1.15

Significant public open space (ha)

Return period for infiltration
system design (year)

10

Impervious area drained to
rainwater harvesting systems (ha)

0

Return period for rainwater harvesting
system design (year)

10

Calculate from BFI and SAAR

Hydrology

Compliance factor for rainwater harvesting
system design (%)

66

Net site area for storage volume design (ha)

0.45

Net impermeable area for storage volume
design (ha)

0.41

* Where rainwater harvesting or infiltration has been used for managing surface
water runoff such that the effective impermeable area is less than 50 % of the ‘area
positively drained’, the ‘net site area’ and the estimates of Qbar and other flow rates
will have been reduced accordingly.

SAAR (mm)
M5-60 Rainfall Depth (mm)
‘r’ Ratio M5-60/M5-2 day
Rainfall 100 yrs 6 hrs
Rainfall 100 yrs 12 hrs
FEH/FSR conversion factor
Hydrological region
Growth curve factor: 1 year
Growth curve factor: 10 year
Growth curve factor: 30 year
Growth curve factor: 100 year

Default

Edited

1.02

--

1.124

1.124

---

N/A

0.435

0.435

0.6

0.6

Default

Edited

579

600

17

17

0.4

0.4

75.68
90.68
1.33

1.44

5
0.87

0.87

1.65

1.65

2.45

2.45

3.56

3.56

Site discharge rates

Default

Edited

Estimated storage volumes

Default

Edited

Qbar total site area (l/s)

--

2.93

Interception storage (m3)

--

16

Qbar net site area (l/s)

--

1.15

Attenuation storage (m3)

Infinity

289

5

Long term storage (m )

--

0

5

Treatment storage (m )

--

48

5

Total storage (excluding treatment) (m )

Infinity

305

1 in 1 year (l/s)
1 in 30 years (l/s)
1 in 100 years (l/s)

----

3

3

3

This report was produced using the Storage estimation tool developed by HR Wallingford and available at www.uksuds.com. The use of this tool is subject to the UK SuDS terms and conditions and licence agreement, which can both be
found at http://uksuds.com/terms-and-conditions.htm. The outputs from this tool have been used to estimate storage volume requirements. The use of these results is the responsibility of the users of this tool. No liability will be accepted
by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other organisation for use of this data in the design or operational characteristics of any drainage scheme.

