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1.0

INTRODUCTION
This report has been prepared by Hydrock on behalf of BHP Deisgn in support of a planning
application to be submitted to Kettering Borough Council for a proposed development at
Cransley Park. A Flood Risk Assessment is required as the site has an area in excess of 1ha.
This Flood Risk Assessment report has been prepared to address the requirements of the
National Planning Policy Framework (NPPF), through:
•

Assessing whether the site is likely to be affected by flooding.

•

Assessing whether the proposed development is appropriate in the suggested location.

•

Presenting any flood risk mitigation measures necessary to ensure that the proposed
development and occupants will be safe, whilst ensuring flood risk is not increased
elsewhere.

This report has also been prepared to satisfy the requirements of BREEAM New Construction –
Non-Domestic Buildings (SD5073), specifically:
•

Pol 03 – Surface Water Run-off (inc. Flood Risk and Surface Water Run-off)

The report considers the requirements for undertaking a Flood Risk Assessment as detailed in
the NPPF and BREEAM New Construction – Non-Domestic Buildings (SD5073).
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2.0

SITE INFORMATION

2.1

Location
The site is located south-west of Kettering, bounded by the A14 and A43 to the east and south
respectively, and agricultural land to the north-west (Figure 1). The full address and Ordnance
Survey Grid Reference are given in Table 1. The site has an area of approximately 13ha.
Table 1 Site Referencing Information
Site Address

Cransley Park, Northampton Road, Kettering, Northamptonshire, NN14 1EG

Grid Reference

485067, 277491
SP850774

Figure 1 Site Location

Site Location

2.2

Topography
The site slopes from the south (approximately 81m AOD) down towards the north-east
(approximately 68m AOD). A topographical survey of the site is included in Appendix A.

2.3

Site Background
The site has previously been developed as an ironworks and more recently a scrap yard. The
scrap yard has now been demolished and cleared and the site left to shrub and rough grass. A
planning application (Ref. KET/2006/0193) was submitted in 2006 for B1 (offices, R&D, light
industry), B2 (industrial), B8 (storage and distribution), C1 (hotel) and associated car parking,
landscaping, nature area and alterations to access. Following this, it was recommended that a
new junction and stub road into the site be constructed, the site re-graded and remediation and
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ground works completed. The junction with the A43, entrance and stub road has now been
completed, as shown in Figure 2.
Figure 2 Site Entrance from A43

The overall existing site layout is shown on the topographical survey, included in Appendix A.

2.4

Proposed Development
The proposed development is for four commercial work units and parking extending from the
stub road. The proposed development master plan is included in Appendix B, and is shown in
Figure 4 and Figure 5. The proposals also include a balancing pond (which will be further
addressed in Section 8.0 Surface Water Management).

Hydrock Consultants
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3.0

CATCHMENT CHARACTERISTICS
The Flood Estimation Handbook (FEH) catchment map and catchment descriptors for a tributary
of the Slade Brook are shown in Figure 3 and Table 2 respectively.
Figure 3 FEH CD-ROM v3 Catchment Map

Site Location
Source: Centre for Ecology and Hydrology

Catchment characteristics of note are highlighted in Table 2 and include:





The catchment has an average annual rainfall (SAAR) of 641 mm. This is low in a UK context
where typical values range from 500 to 3000 mm.
The percentage run-off (SPRHOST) is around 29%. This is moderate in a UK context where
values range from less than 10% for catchments on permeable geology to over 50% for clay
catchments.
The baseflow index (BFIHOST) is correspondingly high at 0.65. This is high in a UK context where
values typically range between 0.2 (highly impermeable) and 0.6 (highly permeable, e.g. chalk
catchments).
The flood attenuation by reservoirs and lakes (FARL) is 0.908. This is moderate with values
below 0.8 indicating a substantial influence on flood response.
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Table 2 FEH CD-ROM v3 Catchment Descriptors
Descriptor

AREA
ALTBAR
ASPBAR
ASPVAR
BFIHOST
DPLBAR
DPSBAR
FARL
FPEXT
FPDBAR
FPLOC
LDP
PROPWET
RMED-1H
RMED-1D
RMED-2D
SAAR

Value
485250
277500
23.64
114
86
0.3
0.65
4.96
44.5
0.908
0.0312
0.214
0.949
10.37
0.3
12.9
31.2
39.3
641

Description
Easting
Northing
2
Catchment area (km )
Mean elevation (m)
Mean aspect
Variance of aspect
Base flow index
Mean drainage path length (km)
Mean drainage path slope
Index of lakes
Prop. of catchment in1% FP
Mean flood depth (catchment)
Avg. dist of FP to outlet
Longest drainage path (km)
Proportion of time soil is wet
Median 1 hour rainfall (mm)
Median 1 day rainfall (mm)
Median 2 day rainfall (mm)
Average annual rainfall (mm)

SAAR4170
SPRHOST
URBCONC1990
URBEXT1990
URBLOC1990
URBCONC2000
URBEXT2000
URBLOC2000

641
28.9
-999999
0.0033
-999999
0.737
0.019
0.792

Ditto for 1941-1970 (mm)
Percentage run-off
Urban concentration 1990
Urban extent 1990
Urban concentration 1990
Urban extent 2000
Urban extent 2000
Urban concentration 2000

Source: Centre for Ecology and Hydrology
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4.0

SOURCES OF FLOOD RISK
This section summarises the potential flood risk to the site from various potential sources of
flooding. A summary of the flood risk from these sources is given in Table 3.
Table 3 Summary of Potential Sources of Flood Risk

4.1

Potential Source of Flooding

Overall Risk

Fluvial

Low

Tidal

N/A due to proximity to tidal reaches of watercourses

Surface Water

Some low-high, majority very low

Groundwater

Low

Sewer

Low

Infrastructure Failure

Potentially high, but overall low

Fluvial and Tidal Flooding
Compensation flows from the Thorpe Malsor and Cransley Reservoirs meet north of the site
forming an unnamed watercourse which flows south along the western edge of the A43 to the
north-east corner of the site. A further watercourse flows east from Great Cransley to the
north-west corner of the site and along the northern edge. Parts of this watercourse are carried
in brick culverts with openings varying between 600mm diameter circular pipes and 1-1.8m wide
brick arches. The Great Cransley Stream then meets the Reservoirs Stream north-east of the site
and the unnamed watercourse passes under the A43 via an approximately 4m x 2.5m reinforced
concrete culvert. The water level at this point during a site visit in May 2005 was 64m AOD, in
excess of 2m below the culvert soffit (BMG, 2005, p4). The unnamed watercourse then flows in
a southerly direction joining the Slade Brook and eventually River Ise and then River Nene south
of Kettering.
The Environment Agency indicative Flood Map for Planning (Figure 4) shows the vast majority of
the site within Flood Zone 1, with areas of Flood Zone 2 and 3 associated with the unnamed
watercourses to the north and east of the site. The Flood Zones are defined as follows:


Flood Zone 1 comprises land assessed as having a 0.1%, or less, Annual Exceedance
Probability (AEP) of fluvial or tidal flooding in any given year, equivalent to the 1 in 1,000
year, or more, return period event.



Flood Zone 2 comprises land assessed as having a 0.1-1% AEP of fluvial or 0.1-0.5% tidal
flooding in any given year, equivalent to the 1 in 1,000-100 or 1 in 1,000-200 year return
period event respectively.



Flood Zone 3 comprises land assessed as having a 1%, or more, AEP of fluvial or 0.5%, or
more, AEP of tidal flooding in any given year, equivalent to the 1 in 100 or 200 year, or less,
return period event respectively.

To determine flood levels and extents from the surrounding watercourses with a greater degree
of accuracy than the indicative JFLOW extents, a one dimensional Hec-Ras hydraulic model of
them was constructed by Fenland Hydrotech (FH, 2009). The modelling confirms that with the
exception of a small area of low lying ground in the extreme north-east (outside the proposed
area of development), the site is wholly within Flood Zone 1 and 2.
Hydrock Consultants
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The study also showed that the structures beneath the A14 and A43 are large enough to have
little effect on water levels. The study also showed that a 20% blockage of the A43 culvert could
increase the upstream level by 300mm, gradually reducing to zero over the next 100m (Fenland,
2009, p2). This residual risk is addressed in Section 6.2.2.
All proposed development is shown to be located within Flood Zone 1 on the site.
The site is significantly elevated above sea level and due to its geographical location considered
to be at negligible risk of flooding from this source.
Figure 4 Environment Agency Flood Zone Map for Planning

Source: Environment Agency

The functional floodplain (5% AEP, 1 in 20 year return period) and 1%, 1 in 100 year return
period + Climate Change outlines from the Strategic Flood Risk Assessment (SFRA) (RH, 2011) are
included in Appendix D.

4.2

Surface Water Flooding
The Environment Agency Surface Water Flooding Map is included in Figure 5. The surface water
flooding categories are defined as follows:


A ‘very low’ risk is associated with a 0.1%, or less, AEP, equivalent to the 1 in 1,000 year
return period, or more, of surface water flooding.
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A ‘low’ risk is associated with a 1-0.1% AEP, equivalent to the 1 in 100-1,000 year return
period, of surface water flooding. This area is associated with flood depths up to 300mm
and velocities up to 0.25m/s.
A ‘medium’ risk is associated with a 3.33-1% AEP, equivalent to the 1 in 30-100 year return
period, of surface water flooding. This area is associated with flood depths between 300900mm and velocities around 0.25m/s.
A ‘high’ risk is associated with a 3.33%, or more, AEP, equivalent to the 1 in 30 year return
period, or less, of surface water flooding. This area is associated with flood depths over
900mm and velocities over 0.25m/s.

The Surface Water Flooding Map indicates the majority of the site at a ‘very low’ risk of flooding
from this source. There are however several areas of the site that are considered to be at a low,
medium or high risk due to the fluvial flood risk associated with the adjacent watercourses
(which are actually therefore considered a fluvial risk rather than surface water risk).
Depressions on the site that are not hydraulically connected to the watercourses are susceptible
to ponding. However, this risk will be mitigated through the ground remediation and levelling
work on site.
Figure 5 Environment Agency Surface Water Flooding Map

Source: Environment Agency

4.3

Groundwater Flooding
The site is shown by the British Geological Survey (BGS) mapping to have Whitby Mudstone
Formation bedrock geology. The National Soil Resources Institute (NSRI) Soil Map indicates that
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the west of the site has freely draining loamy spoils, while the east is slightly impeded with some
clay amongst the loam.
A Ground Investigation has been carried out by G&J Geoenvironmental in October 2015. The
investigation found the site has made ground above clay and then sand (G&J, 2015, pp12).
Groundwater monitoring wells were installed across the site and levels monitored during
September 2015. Levels ranged from 1.66m at location CP39 (south-east of the site) to 5.77m at
location CP33 (north-east of the site). The locations are shown in Appendix C. The overall range
of groundwater levels at the monitoring locations was from 68.41m AOD to 73.60m AOD.
Given that part of the site is adjacent to a watercourse, groundwater levels in these areas are
likely to be comparable to fluvial levels and the ground below the site in these areas may
experience a high water table even if the site is not affected by fluvial flooding. However, as the
site is generally elevated in relation to the surrounding watercourses and clayey soils in the
north-east area may cap ground water flows, it is concluded that there is an overall low risk of
groundwater emergence and flooding on the site.

4.4

Sewer Flooding
The site post code area is not listed in the SFRA (RH, 2011, p17) record of areas affected by
sewer flooding in the Kettering Borough from the DG5 Register. The site has no urban
development upslope from which sewer infrastructure flooding could be generated. The site is
therefore concluded to be at low risk of flooding from this source.

4.5

Infrastructure Failure Flooding
The Thorpe Malsor and Cransley Reservoirs lie upstream of the unnamed watercourse which the
site lies adjacent to. The Environment Agency Flooding from Reservoirs map (Figure 6) shows
that part of the site could potentially be affected following a dam failure scenario. The
Environment Agency state that this shows a worst case scenario, and that any actual flooding is
unlikely to be this high. In summary, the site is therefore considered to be at a low risk of
infrastructure failure flooding.
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Figure 6 Environment Agency Reservoir Dam Failure Flood Risk

Site Location

Source: Environment Agency
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5.0

HISTORIC FLOODING
The SFRA (RH, 2011, P15) lists significant flooding in the Kettering and Wellingborough Boroughs
in March 1947, Easter 1998 and June 2007. The event in June 2007 is stated as having affected
the Slade Brook with 29 properties in Kettering affected. There is no specific reference to
flooding at the site however and the site is not shown as having been affected in the SFRA
Historic Flooding Map (Appendix D).
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6.0

NATIONAL PLANNING POLICY FRAMEWORK REQUIREMENTS

6.1

Sequential Test
The National Planning Policy Framework (NPPF) Sequential Test requires that a sequential
approach is followed to steer new development to areas with the lowest probability of flooding
(i.e. Flood Zone 1, then 2, then 3).
This proposed commercial development is considered as less vulnerable in respect of flood risk
(DCLG, 2012b, Table 2). The NPPF Flood Risk Vulnerability and Flood Zone Compatibility matrix
(DCLG, 2012b, Table 3) indicates that less vulnerable developments are appropriate in Flood
Zone 1 (where all development on the site are to be located) and accordingly the site is
concluded to meet the requirements of the Sequential Test.

6.2

Exception Test
A NPPF Exception Test requires that a proposed development provides wider sustainability
benefits to the community that outweighs flood risk, and that it will be safe for its lifetime,
without increasing flood risk elsewhere and where possible reduce flood risk overall (DCLC,
Online).
As the proposed development is classified as less vulnerable and within Flood Zone 1 on the site,
an Exception test is not explicitly required. However, this report still aims to meet these
conditions as far as is practicable.

6.2.1

Flood Resistance
Flood resistance measures are designed to prevent water from entering a building up to a depth
of 600mm above the ground level outside the building.
The proposed commercial unit FFLs are included in Table 4 and shown to be significantly
elevated above the 1% AEP modelled fluvial flood levels of the closest Fenland Hydrotech
modelling study cross sections (FH, 2009).
Table 4 Finished Floor and Fluvial Flood Levels

Location
Unit 1
Unit 2
Unit 3
Unit 4

Proposed FFL
(mAOD)
74.00
73.60
71.60
69.00

1% AEP Design
Flood Level
(mAOD)
69.85
69.85
68.25
66.25

Proposed FFL –
Design Flood Level
(m) Freeboard
4.15
3.75
3.35
2.75

Fenland Hydrotech
Model Cross
Section
18
18
13.3
9

In conclusion, the proposed building FFLs are sufficiently elevated and no additional flood
resistance measures are considered necessary.
6.2.2

Culvert Monitoring
The Great Cransley Stream flows through a culvert below the A43 east of the site boundary. A
sensitivity test included in the Fenland Hydrotech modelling report (FH, 2009, p2) shows that a
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20% blockage of the culvert results in 300mm increase in afflux at the upstream face, gradually
reducing to zero over the 100m upstream. The culvert should be monitored and the relevant
authority responsible for maintaining it contacted if it becomes blocked. Clearance by the
authority responsible for the culvert will ensure this minor residual risk is mitigated.
6.2.3

Access and Egress
The fluvial and surface water flood maps show the site entrance as not at significant flood risk.
Access and egress to/from the site will therefore remain from/to the south-west along the A43
during a flood event.

6.2.4

Environment Agency Services
The Environment Agency operates a free flood warning service which provides warnings by
phone, email or text when specific areas are at risk of flooding. The service can be signed up to
online though links at https://www.gov.uk/sign-up-for-flood-warnings or by calling the
Environment Agency Floodline service on 0345 988 1188. There is no Environment Agency flood
warning service for the reach of the unnamed watercourse above the confluence with the Slade
Brook, but there is a service for the Slade Brook reach in the Venture Park area of Kettering:
http://apps.environmentagency.gov.uk/flood/34678.aspx?type=Fwacode&term=055FWFPISE03
Users of the site should follow local weather reports and prepare to leave the site upon receipt
of a ‘Flood Warning’ incase the unnamed watercourse is affected.
Current flood information and a three day forecast can be found through links at
https://www.gov.uk/check-if-youre-at-risk-of-flooding.
The Environment Agency have also published information on how to make a flood plan and get
support during and after a flood event.
This information can be viewed at
https://www.gov.uk/prepare-for-a-flood.
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7.0

CLIMATE CHANGE
Contingency for the impacts of future climate change are summarised in Table 5 from the NPPF
Technical Guide (CLG, 2012, p11).
Table 5 Precautionary Sensitivity Ranges for Peak Rainfall Intensities and Peak River Flows
Parameter

1990 - 2025

2025 - 2055

2055 – 2085

2085 to 2115

Peak rainfall intensity

+5%

+10%

+20%

+30%

Peak river flow

+10%

+20%

Source: CLG, 2012, p11

For rainfall precipitation and run-off calculations, the NPPF recommends a progressive increase
reaching 30% by 2115. Provision has been made for climate change by increasing precipitation
by 20% for any design computations undertaken in the surface water management strategy.
This is based on the proposed 70 year design life of the commercial development.
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8.0

SURFACE WATER MANAGEMENT

8.1

Existing Surface Water Drainage
The existing surface water drainage plan is included in drawing 08059-S104-1E (Appendix F).
This shows run-off from the various development parcels served by existing drainage
infrastructure and controlled to specific rates in accordance with a previously approved Section
104 agreement. The drains ultimately discharge to an attenuation pond and then Great Cransley
Stream in the north-east corner of the site.

8.2

Proposed Surface Water Drainage
The proposed surface water drainage plan is included in Appendix F. This strategy considers
additional run-off from the area of development within the site.
The basis of the design is to ensure that there will be no increase in the surface water flow rates
to the existing infrastructure sewers from the individual parcels above the values already set by
the previous approved design for the 50% AEP (2 year return period) event.
Each of the parcels contains building areas with associated car park areas, access roads and HGV
loading/unloading. Each of the parcels is almost entirely composed of impermeable areas and
therefore infiltration to ground is not a feasible option. In addition, Ground Investigation work
carried out as part of the infrastructure works indicated that the underlying soils are clay and
therefore soakaways are unlikely to work satisfactorily.
Flow controls have been placed at the outfall point for each parcel to limit the 1% AEP (100 year
return period) + 20% Climate Change peak flow to that of the 50% AEP (2 year return period)
event by the previously approved design, as explained above. The additional volumes of water
generated by storm events that exceed these flow rates are stored within each parcel cell in
underground tanks located within parking areas.
A comparison of the allowable flow rates from each parcel and the final design rates is shown in
Table 6.
Table 6 Allowable and Proposed Discharge Surface Water Flow Rates
Unit

Previously Approved

50% AEP (2yr)

3.33% AEP (30yr)

1% AEP (100yr) +20% CC

Design 50% AEP (2yr)

(l/s)

(l/s)

(l/s)

Allowable Flow (l/s)
1

179.9

88.1

173.2

178.9

2

308.7

134.9

273.1

300.3

3

109.5

88.5

108.8

109.2

4

145.2

136.0

132.2

135.6

TOTAL

743.3

447.5

687.3

724

As specified on the previously approved infrastructure design drawing, each parcel will have its
own dedicated bypass oil interceptor. These interceptors are located immediately downstream
of the flow control units enabling the size to be reduced as this can be calculated on a flow basis
rather than catchment area.
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9.0

FOUL WATER MANAGEMENT

9.1

Existing Foul Water Drainage
The existing infrastructure drainage system previously constructed included foul spur
connections into each parcel area, as shown in drawing no. 08059-S104-1E (Appendix F).
A copy of this drawing is included in Appendix F.

9.2

Proposed Foul Water Drainage
The proposed foul drainage strategy is to connect flows from the buildings in each parcel to the
relevant spur connection to the existing infrastructure drainage system.
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10.0

BREEAM
The Building Research Establishment Environmental Assessment Methodology (BREEAM) Pol 03
‘Surface Water Run-off’ includes two parts: Flood Risk and Surface Water Run-off. This section
specifically addresses the requirements of BREEAM Pol 3. This BREEAM assessment considers
the whole site, which including the above proposed development within it.

10.1

Pol 03 – Flood Risk
The development is shown to be situated within Flood Zone 1 and has not identified any other
significant sources of flood risk.
Based on this, the scheme is concluded to meet the requirements necessary to achieve two
credits under Pol 03 – Flood Risk.

10.2

Pol 03 – Surface Water Run-off
Large scale infiltration techniques have been indicated as impracticable due to the proposed site
layout and existing soil conditions. Surface water discharge from the site will therefore be
attenuated by a cascade system of flow controls such as HydroBrakes® on each of the parcels as
well as within the parcels via orifices to the total proposed 743.3l/s (See Table 6) before entering
the existing 3719m3 attenuation pond in the north-east of the site.
A flow control in a chamber at the outlet of the pond will attenuate the peak run-off rate from a
1% AEP (100yr return period) plus 20% Climatic Change event rate to 166l/s. This represents a
20% improvement over the ‘greenfield’ 1% AEP (100yr return period) run-off rate of 208l/s as
previously agreed with the Environment Agency. In order to attenuate outflow during a 1 year
return period event to the ‘greenfield’ rate of 58.1l/s accordingly, a second HydroBrake® was
also installed in the control chamber. (BG, 2009, Section 16.06-09)
The site layout and detailed design will ensure that any surcharged overland flows within parcels
will be attenuated in storage tanks within parcels before being discharged to an existing system
at reduced run-off rate.
The proposed scheme is therefore concluded to meet the requirements necessary to achieve
two credits under Pol 03 – Surface Water Run-off.
Levels along the existing access road dictate that in the unlikely event of a local drainage system
failure, any exceedence flows would be routed north along the roads towards the attenuation
pond in the north-east corner of the site and/or on towards the watercourse beyond with
minimal risk to property.
The oil interceptors will provide an appropriate level of pollution treatment but will not
necessarily retain the first 5mm of rainfall following a storm. To achieve this run-off would need
to go to ground rather than ultimately be discharged into a watercourse. As is discussed above,
this is not a feasible option at this site.
As such, the scheme is not considered to meet the Pol 03 – Minimising Watercourse Pollution
criteria and will therefore not achieve the one additional credit available.
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11.0

SUMMARY
This report is a Flood Risk and BREEAM Pol 3 ‘Surface Water Run-off’ Assessment for the
proposed development at Cransley Park. A Flood Risk Assessment is required as part of the
planning procedure as the area of the site is in excess of 1ha. The main findings are as follows:


Following previous uses as an ironworks and scrap yard, the site has been subject to ground
remediation and levelling. An entrance from the A43 has been constructed, and a stub road
into the site now laid. The remaining site has been left as shrub and rough grass.



The proposed development is for four commercial work units and parking extending from
the stub road.



The site has been demonstrated as being predominantly within Flood Zone 1 with some
Flood Zone 2 and 3 associated with adjacent watercourses. A one dimensional site specific
hydraulic model constructed in 2009 confirms this, and all proposed development is located
within Flood Zone 1. The site is not at significant flood risk from any other source.



There are no significant historic flood events recorded specifically in the area of the site.



It has been demonstrated that the proposed building FFLs are significantly elevated above
the 1% AEP (1 in 100 year return period) design fluvial flood levels from the closest
hydraulic model cross sections.



Provision has been made for climate change by increasing precipitation by 20% for any
design computations undertaken in the surface water management strategy. This is based
on the proposed 70 year design life of the commercial development.



As a less vulnerable use within Flood Zone 1, the proposals are concluded to meet the
requirements of the Sequential Test.



The proposed drainage strategy ensures that there will be no increase in surface water flow
from the site following the development. Infiltration to ground is not a feasible option, so a
network of flow controls will be used at various points across the site to limit the maximum
flow rate inline with the previously approved design. Additional volumes of water
generated by storm events that exceed these flow rates will be stored within underground
tanks located below the parking areas.



A proposed foul drainage strategy is to connect flows from the units in each area of the site
to existing infrastructure drainage system spur connections.



In terms of BREEAM Pol 03 ‘Surface Water Run-off’, it is considered that two credits are
available within the flood risk section. The two credits in the surface water run-off section
are also available, but the additional credit for ‘Minimising Watercourse Pollution’ is not
available.

As such, the application is shown to meet the flood risk requirements of the NPPF and BREEAM.
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APPENDIX A – TOPOGRAPHICAL SURVEY
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