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INTRODUCTION 

1.1 Details of Commission 

1.1.1 Capita Symonds Ltd has been commissioned by The Danetree Village Consortium to 
undertake a Flood Risk Assessment (FRA) to accompany an Environmental Impact 
Assessment (EIA) for the site known as the Daventry East Expansion. 

1.1.2 A planning application has been previously submitted for a 5,150 residential unit development 
across an area of approximately 207.4ha. The need to undertake an FRA is outlined in Annex 
E of Planning Policy Statement 25 – Development and Flood Risk (PPS 25) as follows: 

‘At the planning application stage, an appropriate FRA will be required to 
demonstrate how flood risk from all sources of flooding to the development 
itself and flood risk to others will be managed now and taking climate change 
into account’ 

1.1.3 The objectives of the study are: 

·  To identify available data relating to flood risk at the site, and 

·  To prepare a flood risk assessment for the proposed development. 

1.1.4 The scope of data available is summarised in this report and in the associated plans. An 
assessment of areas potentially at risk from flooding has been made and the redevelopment 
proposals have been examined in relation to their potential to create impacts, on and off site, 
in relation to flood risk.  The results are summarised in Section 4. 

1.1.5 This report is to accompany the planning application for the Proposed Daventry East 
Expansion, and is written in accordance with the guidelines and principals within Planning 
Policy Statement (PPS25). 
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BACKGROUND  

1.1.6 The site for the proposed development lies to the east of the town of Daventry, 
Northamptonshire and covers an area of approximately 207.4ha. The site is predominantly 
Greenfield comprising of open farmland, with the villages of Dodford and Norton bordering the 
south eastern and south western corners of the site respectively. The location of the proposed 
development can be seen in Figure F1. 

1.1.7 The development proposals include the construction of: 

·  5,150 residential units, 

·  Village centres, 

·  Retail areas, 

·  Schools, and 

·  Employment areas. 

1.1.8 The extents of the proposed development can be seen in Figure F2. Proposals have included 
the retention of ‘Green corridors’ running adjacent to the larger watercourses, whilst roads 
have been aligned to mirror smaller watercourses and hedgerows to facilitate their 
incorporation into the layout without too much disturbance. 

1.1.9 The city of Northampton was affected by the severe flood events in 1998 and 2000. As a 
direct result of these incidences the Environment Agency are currently aiming to minimise 
flood risk within the Nene catchment by influencing all future developments in the upper 
reaches. The level of flood risk that development must be assessed against upstream of 
Northampton is the 1 in 200 year return period. In accordance with PPS25 an increase will be 
made on all flow estimations to allow for climate change for the lifetime of the development.  
The increase agreed with the Environment Agency for the site is 30%, which is 10% higher 
than the predicted flow increase expected for fluvial flood risk over the next 100 years but 
equivalent to the anticipated increase in rainfall intensity over the same period. 

1.2 Topographical Survey 

1.2.1 Topographical survey for the Daventry East Expansion can be seen in Figure F3 and displays 
levels at 0.5m contours. The topography of the site is undulating with a general fall from west 
to east in the northern half of the site and north to south, towards the Dodford Brook, in the 
southern half of the site. 

1.2.2 Elevations across the site vary from approximately 200m AOD to 125m AOD. Bank levels on 
Dodford Brook to the south are approximately 134m AOD at the western boundary and 124m 
AOD at the eastern boundary of the site. 

1.3 Hydrology 

1.3.1 All the watercourses intersecting the site are designated ‘Ordinary Watercourses’ and as such 
do not fall within the permissive powers of the Environment Agency, however, the EA have 
concerns about the wider Nene catchment (as outlined above) and as such seek to control 
development on Nene tributaries where there may be an impact downstream. Consultation 
with the Environment Agency (Annex 2) has indicated that Dodford Brook was previously 
classified as a ‘Critical Ordinary Watercourse’ (COW), however it has since been reclassified 



Capita Symonds Ltd.    Daventry East Expansion  

07/10/2008    

 Rev 1.0   

  

6

as an ordinary watercourse due to the low number of properties considered to be at risk. 
Proposals outlined within this assessment will seek to ensure that existing properties within 
the village of Dodford will not be exposed to increased flood risk as a result of the proposed 
development. 

1.3.2 Dodford Brook, a tributary of the Upper Nene, flows through the southern end of the site 
intersecting the western boundary at approximately SP586614. A small stream to the north 
rises within the perimeter of the site and flows to its confluence with the River Nene in the 
north east. The watercourses across the site lie in well defined valleys and give rise to 
undulating topography, as indicated by the Topographic survey.  

1.3.3 A channel survey of Dodford Brook and site visits indicate that the channel profile is steep 
sided and deeply cut through the proposed development site. Downstream from the source, 
the channel is lined with trees and dense vegetation that opens out to arable farmland beyond 
top of bank. During the winter months the floodplain is characterised by short cut grass or 
ploughed farmland. Beyond the proposed development site boundary Dodford Brook 
becomes culverted through the main village of Dodford before opening out to a wide, 
relatively flat floodplain characterised by pastureland.  

1.3.4 Any proposed works to the Dodford Brook will require Land Drainage consent under the Land 
Drainage Act 1991 and will be in accordance with the principals and guidelines of PPS25 
where purposed works will not increase the risk of flooding to downstream receptors. 

1.4 Geology  

1.4.1 The underlying geology is primarily impermeable Lias clays overlain by stoneless clayey soils. 
Borough Hill, directly to the west of the main site area, exhibits an outcrop of Northampton 
Sand giving rise to minor spring flows at the base of the hill, as water infiltrates through the 
sandstone before hitting the less permeable underlying clays. To the east of the site, as the 
land slopes gently towards the River Nene, geological maps of the area show sand and gravel 
deposits in this eastern area. These sand and gravels are likely to act as minor local aquifers 
within the area and may be in hydraulic connectivity to the river.  Springs were observed at 
various points across the site and are likely to be a result of the varying permeable and 
impermeable geology across the site. 

1.4.2 The soils on site mainly comprise the Denchworth Association, which is typically a slowly 
permeable, seasonally waterlogged and clayey soils that results in the hydrological response 
of the Dodford Brook and other local watercourses being characterised by low base flows and 
a flashy, reaction to rainfall. Soil surveys undertaken by Land Research Associates (2005) 
verify this and also indicate areas of limestone and sandstone, which may provide hydraulic 
connectivity to Dodford Brook. During a site visit in February 2005 the watercourses to the 
north of the site were observed to be largely dry; suggesting limited baseflow, however, a site 
visit in August 2008, during a period of unsettled weather showed that some watercourses 
were wet. 

1.5 Hydrometric Data  

1.5.1 Dodford Brook is a small tributary flowing eastwards until its confluence with the River Nene, 
approximately 1km downstream from the village of Dodford. The catchment is ungauged at 
any point along the watercourse, however, there is a gauging station sited downstream of the 
confluence of the Dodford Brook with the River Nene, located at NGR SP 627607. At this 
point gaugings record flow from a wider area within the Upper Nene catchment and are not 
considered applicable to this study. 
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POLICY AND GUIDANCE 

1.6 National Policies 

Planning Policy Statement 25 (PPS 25) – Development and Flood Risk  

1.6.1 Planning Policy Statement 25: Development and Flood Risk (PPS 25) was issued by the 
Department for Communities and Local Government (DCLG) in December 2006.  PPS 25 
advises that a strategic approach should be adopted in keeping with the Government aims to 
ensure that new development is sustainable. The document recognises that positive planning 
has an important role in delivering sustainable development and applying the Government 
policy on flood risk management. 

1.6.2 A sequential, risk-based approach to determining the suitability of land for development in 
flood risk areas is central to the policy statement and should be applied to all levels of the 
planning process. The Sequential Test aims to steer development to areas with a Low Risk of 
flooding.  Where development cannot be located in areas at Low Risk then areas at Medium 
Risk can be considered and only where no areas at Medium Risk are available can areas at 
High Risk be considered.   

1.6.3 Some vulnerable types of development in areas of Medium or High Risk may also need to 
pass the Exception Test, which requires that the development show it is provides wider 
sustainability benefits that outweigh flood risk, that it is on Brownfield land and that it is safe 
from flooding and does not increase flood risk elsewhere.  Annex D of PPS25 outlines the 
Sequential and Exception Test in more detail. It states that the Exception Test should be 
applied by decision makers only after the Sequential Test has been applied and where ‘more 
vulnerable development’, i.e. residential development, is proposed in Flood Zone 3a.  

1.6.4 The PPS also requires that consideration should be given to flooding from other sources i.e. 
groundwater, pluvial, etc and their potential to increase flood risk elsewhere. 

1.6.5 The application site covers a large area and, where it crosses Dodford Brook, includes some 
areas classified as Flood Zone 3.   The current Masterplan has all built development located 
within Flood Zone 1, on land designated as having a low probability of flooding, and as such 
this demonstrates that these areas should be considered suitable for the proposed type of 
development and that a sequential approach has been applied.  The proposed spine road will 
need to cross Dodford Brook and other roads within the development will also need to cross 
existing field drains and watercourses.  This type of development is classified as essential 
infrastructure and is acceptable in these areas subject to passing the Exception Test by 
showing no impact on flood risk elsewhere.  This is considered further in Section 1.10. 

1.6.6 Annex B of PPS25 provides guidance on the impacts of climate change on flood risk, which is 
currently anticipated to be a 20% increase in fluvial flows and a 30% increase in rainfall 
intensity.  This assessment utilises the 20% increase when assessing the risk of flooding from 
Dodford Brook, however, the assessment utilises a 30% increase when considering the 
impact on the smaller, predominantly surface water fed, field drains and watercourses within 
the site and well as within the surface water management strategy.  This is considered 
conservative. 

1.6.7 It should be noted that the UK Climate Impacts Programme (UKCIP) are expected to detail 
updated parameters on climate change in late 2008 that may influence the use of a 30% 
allowance for climate change within this FRA and the ES.  These changes will need to be 
incorporated into flood risk assessments undertaken for the detailed design of the 
development of the site. 
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1.7 Regional Policies  

Milton Keynes and South Midlands Sub-Regional Strategy (GOEM, Oct ober 2004)  

1.7.1 The Sub-Regional Strategy is set by the Governments Sustainable Communities Plan 
(February 2003), which makes clear that where new or expanded communities are needed, 
they should be sustainable and well-designed places where people will choose to live and 
work. Paragraph 54 specifically relates to the management of surface water and land 
drainage so that catchment flood risk is not increased with regard to new growth areas; 

‘The growth areas will require a strategic approach and investment 
programme for surface water drainage management which takes a co-
ordinated approach to land drainage, nature conservation landscape 
management and open space provision, so that catchment flood risk is not 
increase and water quality does not deteriorate as a result of the cumulative 
impacts of development. 

1.8 Other Relevant Policies  

Policy and Practice for the Protection of Floodplains (Environment A gency, 1997) 

1.8.1 In addition to the above, Environment Agency national policy is described in the document 
Policy and Practice for the Protection of Floodplains. The main principles for this document 
are: 

·  Development should not take place which has an unacceptable risk of flooding, leading 
to danger to life, damage to property and wasteful expenditure on remedial works   

·  Development should not exacerbate flooding elsewhere; 

·  To minimise increases in surface water runoff, incorporating runoff source control 
measures where appropriate; 

·  The Government policy on flood defence is consistent with sustainable development and 
recognises the need to maintain and protect flood plains avoiding inappropriate 
development; and 

·  Development should not cause unacceptable detriment to the environment. 

Development and Flood Risk – Guidance for the Construction Industry, CIR IA (2004) 

1.8.2 This document provides guidance to developers and the construction industry on the 
implementation of good practice in relation to flood risk and development process. The 
following should be important considerations: 

·  All developments, even those that lie outside flood risk zones, may lead to an increase in 
downstream flood risk due to increased runoff rates and volumes. Therefore, all new 
developments should be designed so that runoff from the development is considered 
and, if appropriate, controlled. 

·  Safe access to and from the development should be allowed for during a flood event 

·  The development design should be such that future users will not have difficulty obtaining 
insurance or mortgage finance as a result of flood risk issues. 
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·  The above should be met for the lifetime of the development including considerations for 
climate change. 
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FLOOD RISK 

1.9 General Considerations 

Flooding History 

1.9.1 The site is predominantly rural and is not shown to be at risk from fluvial flooding by the EA 
Flood Zone Map (See Figure F4, below).  The Environment Agency has indicated that they 
hold no records of the site flooding and no records can be found by an internet search or on 
the British Hydrological Society’s (BHS) Chronology of British Hydrological Events1. 

Figure F4.  EA Flood Zone Maps ( www.environment-agency.go.uk ) showing the 
southern half of the site. 

 

1.9.2 The village of Dodford, downstream of the site, suffered from flooding during Easter 1998. 
Since then there have been major flood events in the UK in Autumn 2000 and Summer of 
2007, however, no records of property flooding within Dodford have been found.  This does 
not mean, however, that there wasn’t localised flooding of lower lying areas such as roads.  
Whilst there has not been a significant flood event in very recent years, it has been 
established through consultation with local residents that Dodford has been affected by 
flooding 3-4 times in the past 30 years.  

1.9.3 It is acknowledged through the document ‘Strategic Review of Development and Flood Risk – 
Nene Catchment Northampton and Upstream’ that unmitigated development within the Upper 
Nene Catchment has increased flood risk further downstream in the catchment. 

                                                      

1 http://www.dundee.ac.uk/geography/cbhe/ 
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1.10  Potential Sources of Flooding and Assessment of Flood Risk 

1.10.1 PPS 25 requires that all sources of flooding be assessed when determining flood risk to a 
development. 

Fluvial Flood Risk  

1.10.2 Dodford Brook  – Dodford Brook partially runs through the southern portion of the site, and 
flows in an easterly direction through Dodford. Indication from Environment Agency Flood 
Zone Mapping is that Dodford, downstream of the site, is at flood risk during a 1 in 100 year 
event (See Figure F4), however, not all of the flood zones within the development site are 
identified on the EA’s maps because the Flood Zone Maps don’t show areas at risk from 
catchments with an area of less than 3km2.   

1.10.3 No built development is proposed within those areas of the site that are shown on the EA’s 
flood zone maps (See Figure F4) to be within either Flood Zone 2 and 3 of the Dodford Brook 
and are is therefore not considered to be at risk of flooding from this source in up to a 1 in 
1000 year return period event.  

1.10.4 As part of a separate study into potential flood management options within Dodford village, 
which was undertaken on behalf of Danetree Village Consortium under a separate contract, 
Capita Symonds has constructed a 1D ISIS hydraulic model of Dodford Brook. Hydrological 
analysis was undertaken and flows calculated using the Re-FH method2 were adopted and 
used to simulate flood levels within Dodford Brook.  The model and an accompanying report 
have been issued to the Environment Agency for verification and the results provide an 
indication of Flood Zones 2 and 3 in the headwaters of the Dodford Brook (where there is no 
Environment Agency information), whilst also providing a more detailed assessment of the 
flood extents for a 3km reach of Dodford Brook, from the western boundary of the site to a 
point east of Dodford village.  Figure F5 presents the modelled extent of Flood Zone 2 and 3 
within the site and comparison against the Masterplan confirms that all of the proposed built 
development on the Danetree Village site, with the exception of bridge crossings, lies outside 
of the 0.1% flood extent.  

1.10.5 An existing crossing of Dodford Brook will be utilised for access to the site from the A45, 
however, it is anticipated that it will need to be upgraded to allow passage of construction 
traffic and increased traffic flows once the development is occupied.  No detailed design of 
structures is available at this stage, however, it is anticipated that a single-span structure will 
be constructed with a soffit level set to at least 600mm above the 200-year flood level plus an 
allowance for climate change.  Based on Capita Symonds hydraulic modelling of the 
watercourse, the 1000-year modelled flood level is less than 0.3m higher than the 100-year 
modelled flood level at this point and therefore this freeboard is considered appropriate.  The 
steepness of the valley sides at this point ensure that access to the structure will remain dry 
and, by setting these parameters for the bridge design, dry access should be provided for 
events up to and including the 0.1% probability event.  There remains a residual risk, 
however, of blockage, which is discussed further in Section1.22.  

1.10.6 The results of the hydraulic modelling indicate that, whilst there is a flood risk associated with 

                                                      

2 Kjeldsen, T.R. (2007) The revitalised FSR/FEH rainfall-runoff method. CEH, Wallingford. 
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Dodford Brook, because of the deep, steep-sided nature of the channel and valley slopes the 
extent of flooding in the 1% and 0.1% AEP events is limited to the immediate vicinity of the 
channel and does not coincide with the areas proposed for built development. 

1.10.7 Other Ordinary Watercourses and Field Drains within the Site  – There are a number of 
field drains that form five small separate watersheds within the site boundary.  The northern 
most of these drains flows to the northern boundary of the site and then eastwards along the 
boundary via a pipe.  The exact path of the pipe is unknown, however, based on 
topographical and survey data it is anticipated to meet a second pipe, approximately 150m to 
the east, before crossing northwards beneath Daventry Road to drain towards a tributary that 
passes to north of Norton.  It would then ultimately join the River Nene.   

1.10.8 Two watersheds immediately south of this, but still within the northern third of the site, drain 
eastwards beneath Weedon Lane and into the River Nene via a series of fish ponds to the 
south of Norton.  The remaining two watersheds drain to a second tributary of the River Nene.  
All of these field drains are generally well established, forming part of the field boundaries and 
hedgerows in many cases.  Some of the drains appear to sink at field boundaries before 
apparently reappearing at the other side of the field.  It is not clear whether in these cases 
there is a sub-surface flow path in operation (the topography of the field is consistent with the 
presence of a flow path) or whether the flow path is via a field drain or pipe. 

1.10.9 Capita Symonds has constructed a series of hydraulic models of the above watercourses 
based on the detailed topographical data of the site.  These models have been built as 
steady-state models in HEC-RAS and have been used to simulate the extents of flood zones 
2 and 3 within the site boundary.  The IH124 method3 (discussed below) has been used to 
estimate median annual flood flows (Qmed) at key locations within these watercourses.  
Region 5 hydraulic growth curves have been used to extrapolate these Qmed flows to obtain 
the 0.5% (1 in 200-year) and 0.1% (1 in 1000-year) annual probability flood flows.  The 0.5% 
flood flow plus a 30% allowance for climate change has been used to define Flood Zone 3 
and the 0.1% flood flow has been used to define Flood Zone 2. 

1.10.10 The results of the above simulations indicate that for all events there is no overtopping of the 
existing field drains at any point within the site.  The hydrological analysis indicates that the 
flows in the headwaters of these watercourses are generally low (<50l/s) even during a 0.1% 
annual probability event.  Flows increase downstream but don’t exceed 0.3 m3s-1 in most of 
these watersheds, however, within the larger of these watercourses (the second tributary of 
the River Nene) flows can increase to 1.6m3s-1 in a 0.1% probability event.  The majority of 
these watercourses comprise man-made field drains that from the analysis have the capacity 
to drain these areas under extreme conditions without resulting in flooding of surrounding land 
and therefore the flood extents associated with these watercourses are confined to the 
channel widths.  

1.10.11 It was agreed with the Environment Agency at a meeting at Nene House, Kettering on 28th 
August 2008 that built development on the site will be located outside of the flood zones 
associated with these smaller watercourses or outside of a 10m buffer zone, whichever was 
the larger.  As there is no extensive flood zone associated with these watercourses a 10m 
buffer zone has been included in the plans for the site, Figure F5 presents the extent of the 
10m buffer zone.  

1.10.12 Clearly built development will require crossings to be created across these small 
watercourses. The location of these small watercourse crossings is not currently known and 

                                                      

3 Marshall, B.C.W & Bayliss, A.C. (1994) Flood estimation for small catchments. Institute of 
Hydrology, Wallingford. 
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will be established at the detailed planning stage. Where these crossings are necessary the 
following guidelines will be followed: 

·  Crossings will be limited in number as far as practicable to reduce the impact on the 
watercourse in terms of disturbance during construction and on flood risk, 

·  Any new or replacement culverts will be sized to facilitate the passage of the 200-
year flow plus an allowance for climate change or should be at least 450mm in 
diameter, whichever is the greater (based on flows calculated for the site, this 
indicates that pipe culverts of no greater than 600mm diameters should be required), 
and, 

·  Where possible, box culverts should be used in preference to pipe culverts. 

1.10.13 Further guidance can be found in the Environment Agency’s Policy Statement regarding 
Culverts4. 

Water Bodies 

1.10.14 There are a number of ponds within the site, some of which are man-made and some of 
which are potentially natural although this can not be confirmed.  The man-made ponds are 
slightly raised in places above the surrounding ground levels and they are used for fishing.  
The topographical survey indicates that they lie no more than 1m above the surrounding 
ground and that they have an area of no more than 2,651m2, suggesting that they would not 
fall under the Reservoirs Act 1975, which requires that those structures with a volume greater 
than 25,000m3 above natural ground level be inspected and supervised by panel engineers.  

1.10.15 Capita Symonds understand that the Environment Agency now has responsibility for 
enforcing the Reservoirs Act 1975 and that they are keen to move to a position where the 
management of these bodies is based on the level of risk rather than the size, which may 
bring smaller water bodies, such as those on site, into their remit. This is not however 
currently the case. 

1.10.16 Figures F6 and F7 present an indication of the immediate flow path that any overtopping or 
breaching water from these water bodies would take.  Figure F6 indicates that for the two 
water bodies that lie near Burntwalls Farm the most direct flow path is directly into the 
Dodford Brook on a path that runs along an old embankment.  Figure F7 indicates that in the 
event of failure, flood water would flow south and east.  This is currently a fairly flat area 
bordered to the south by an existing road that would guide floodwater eastwards into existing 
field drains and ultimately to the River Nene without impacting Dodford Brook. 

1.10.17 Figure F8 identifies overland flow paths across the site and this should be used to guide the 
internal layout of each block, including the surface water drainage system, soft landscaping 
and road layout to ensure that flooding from this source, the risk of which is considered to be 
low, is managed as best as possible by the drainage system without impacting built 
development within the site. 

1.10.18 Should these water bodies fall under the Reservoir Act 1975 in future, due to changes in the 
determination of risk, then additional inspection and monitoring will be undertaken 
accordingly. 

                                                      

4 Environment Agency (1999) Policy Statement Regarding Culverts. 
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1.10.19 There are water bodies external to the site which may present a risk of failure, for example 
fish ponds near the village of Norton.  The surface water management strategy for the 
development (See Section 1.15-1.20) will reduce the potential for extreme flows entering 
these ponds thereby reducing the risk of flooding and providing betterment.  No further 
assessment of the risk from these sources is therefore considered necessary; however, 
residual risks are discussed within Section 1.22. 

Groundwater 

1.10.20 Groundwater flooding occurs when water levels in the ground rise above surface elevations. 
The potential for groundwater flooding at the site arises from the presence of springs at the 
base of Borough Hill, which is understood to be the boundary of the Northamptonshire sand 
and the underlying and less permeable Lias clays.  It is considered unlikely that changes in 
groundwater elevation within the Northamptonshire Sand would result in a significant risk of 
groundwater flooding and, in light of the extensive network of field drains and watercourses 
on site any increased periods of spring discharge are likely to be managed without resulting in 
flooding.  Furthermore, the topography of the site generally ensures that no areas of ponding 
of groundwater would exist.  The risk of flooding from this source is therefore considered to be 
low.   

1.10.21 Elsewhere within the site shallow groundwater may be present in thin and generally confined 
aquifers or it may be perched above less permeable strata.  The risk of fluctuating levels 
impacting the surface is considered low, especially as the clayey nature of soils generally 
results in runoff rather than recharge.  These clayey soils also indicate that there is potential 
for localised waterlogging, which would be exacerbated during the wetter winter months and 
which could cause a nuisance but is unlikely to result in flooding problems. 

Overland Flow 

1.10.22 Intense rainfall, often of short duration, that is unable to soak into the ground or enter 
drainage systems can quickly runoff land and result in local flooding. Local topography and 
built form can have a strong influence on the direction and depth of flow. As such overland 
flow paths should be taken into account in spatial planning for urban developments.  

1.10.23 The area surrounding the site is predominantly farmland, however, the topography undulates 
and there are places where overland flow could be generated. Figure F8 presents the 
potential overland flow paths within the site.  These have been derived entirely from 
topographical data and don’t take into account the presence of smaller watercourses within 
the site.  Effectively this shows where within the existing site overland flow could accumulate 
and which watercourses it would flow into.  As the surface water courses within the site have 
been shown to effectively manage flows entering them, the risk of overland flow from these 
sources is considered to be low, however, it is recommended that these overland flow 
drainage paths are utilised in the design of the internal site layout, drainage and roads within 
each block with less vulnerable development located in these areas as a preference. 

1.10.24 Off site overland flow can enter the site from Borough Hill where there is a catchment divide, 
however, it is managed by the field drains along the boundary of the proposed development 
area. Elsewhere, overland flow from south of the site will be diverted via the A45 that runs 
parallel to the southern boundary and the main Daventry – Norton Road would also act as a 
barrier so overland flow does not enter the site from the north. Because of the topography of 
the site, overland flow generated in the east would flow eastwards towards the River Nene by 
the watercourses that intersect the site. 

Sewer Flooding 

1.10.25 Sewer flooding occurs when the flow capacity of sewers is exceeded and when they become 
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blocked. The result is overland flow and impacts to land and property by a combination of 
surface and foul water.  Anglian Water currently have no surface water sewer assets within 
the site and therefore there is currently no risk of flooding from this source. 

1.10.26 Following development sewers will be present on site and the main sources of flooding from 
this source relate to blockage and exceedence of capacity, both of which would result in 
overland flow.  As with the risk of overland flow flooding, and because sewer manholes are 
generally located within roads and hard standing areas, it is recommended that overland flow 
drainage paths identified in Figure F8 are utilised in the design of the internal site layout, 
drainage and roads within each block with less vulnerable development located in these 
areas as a preference.  
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SURFACE WATER ASSESSMENT 

1.11 General Considerations 

1.11.1 Calculations and Tables referred to within this section can be found in Annex 1. Tables F1 – 
F6 are summary tables of the calculations undertaken. 

1.11.2 Annex F of PPS25 relates to the management of surface water and recognises that flooding 
results both from sources external to the development site and rain falling onto and around 
the site. The sustainable management of this rainfall, described as surface water runoff, is an 
essential element of reducing future flood risk to both the site and its surroundings and it is 
stated that Local Authorities should promote the use of SuDS, which aim to mimic natural 
drainage systems and therefore contribute to a reduction in flood risk. 

1.11.3 Regardless of the event, runoff from developed sites will discharge into receiving waters at 
orders of magnitude faster than the undeveloped site (Kellagher, 2004). As a consequence 
the Environment Agency requires that the basic design principle is to limit the runoff to the 
same peak rate and volume that is established for the Greenfield or existing site condition in 
up to a 1 in 100 year event.  To further minimise risk to Dodford the EA have advised surface 
water runoff from the Danetree Village site must be balanced to the 1 in 200 year return 
period event with an additional 30% as an allowance for climate change, rather than the 
standard 1 in 100 year event. 

1.11.4 Without management of the surface water runoff to the above standards the village of 
Dodford, downstream of the proposed development site, could be at increased flood risk as a 
result of surface water runoff from the proposed development. Furthermore, because if the 
historical flood risk associated with the River Nene through Northampton, the River Nene is 
considered a significant receptor with regards to increased flow and consequently increased 
levels of flood risk to downstream receptors within the catchment.  

1.12 Greenfield Runoff Rates 

1.12.1 Existing Greenfield runoff rates have been calculated using the Institute of Hydrology Report 
124 Flood Estimation for Small Catchments (1994) method. The publication provides the 
essential design elements for determining the estimated Greenfield runoff rates and is 
recommended within ‘Sustainable Urban Drainage Systems’ Interim Code of Practice OPDM 
(2004) for catchment areas up to 200ha. The estimates for this calculation are based on the 
site area, soil type, and average annual rainfall based on the site location within the United 
Kingdom. 

1.12.2 The method is based on: 

Qbar =  0.00108.AREA 0.89.SAAR 1.17.SOIL2.17 

Where: 

SAAR = Average Annual Rainfall (mm) 

AREA = Catchment Area (km2) A’s not in the equation? 

SOIL  = Value obtained from Soil Maps 

1.12.3 The Daventry Eastern Expansion site has an area of approximately 254ha, however, the total 
drainage area within and draining into the site boundary equals approximately 288ha.  This is 



Capita Symonds Ltd.    Daventry East Expansion  

07/10/2008    

 Rev 1.0   

  

17

primarily a result of Borough Hill in the north and west of the site, which drains into a number 
of sub-catchments within the site.  In total the 288ha has been sub-divided into approximately 
33 separate sub-catchments, which are presented in Table F1 and illustrated in Figure F3.  
These sub-catchments vary from 0.11ha to 34.13ha in size. 

1.12.4 Of the 33 sub-catchments there are 7 sub-catchments (Sub-catchments D, E, H, J, M, N and 
the Borough Hill Plantation sub-catchment) that have no proposed development within them.  
This includes the Borough Hill Plantation and some smaller sub-catchments that generally 
drain towards the site boundary and away from any areas of proposed development.  The 
remaining 28 sub-catchments will be partly developed as part of the Daventry Eastern 
Expansion with the majority of the sub-catchments to be developed for residential purposes, 
however, 2 sub-catchments (Sub-catchments C and D) also contain employment uses.  There 
will be varying degrees of impermeable area within the 28 sub-catchments that are to be 
developed, with the proportion of impermeable area (PImP) varying between 4.31% and 
88.57%. 

1.12.5 Table F1 presents the area, proposed developed area based on the outline Masterplan for the 
site, runoff coefficient (Cv) land use, soil properties and receiving catchment for each of the 
sub-catchments identified. 

1.12.6 It is recommended that for sites less than 50ha in area, the standard method for determining 
the peak Greenfield discharge rate should use 50 ha in the formula and linearly interpolate the 
flow rate value based on the ratio of the catchment area to 50ha (Interim Code of Practice for 
Sustainable Urban Drainage Systems, ODPM, 2004) 

1.12.7 The SOIL value of each sub-catchment was defined using the Soil Map of England and 
Wales. It was assumed, based on soil description in the accompanying documentation of the 
Soil Map of England And Wales that soil association 544 (Banbury) was equivalent to soil 
class S2 and that soil association 712b (Denchworth) was equivalent to soil class S4. Soil 
values used in the calculation of catchments can be seen within Table F1. 

1.12.8 Greenfield Runoff rates calculated for each sub-catchment can be seen in Table F2. Values 
vary across the site from approximately 1.67l/s/ha to 4.09l/s/ha for the median annual flood 
(QBAR), which is indicative of the varying geology and soil type that is found in some areas of 
the site Table F2 also indicates Greenfield runoff rates for 2, 5, 10, 20, 25, 50, 75, 100 and 
200 year return periods. 

1.13 Calculation of Peak Flow 

1.13.1 Peak flow for the post development situation has been calculated using the Modified Rational 
Method (refer Table F4, Table F5). The equation for calculating peak flow Q is; 

Q =  2.78CCriA  

Where 

C  = Runoff Coefficient 

Cr  =  Routing Coefficient 

i = Intensity 

A = Area 

1.13.2 Runoff coefficients, C, for the each of the sub-catchments have been calculated using the 
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method described in Section 4 of The SUDS Manual, where C is a function of a percentage 
runoff, PR, and percentage impermeable area, PImP.  PR itself is a function of PIMP, SOIL 
and an urban catchment wetness index, UCWI, which was obtained from the winter curve of 
Figure 4.6 of The SUDS Manual at values of between 126.7 and 128.9 that reflect Standard 
Average Annual Rainfall (SAAR) values of 649mm to 665mm. 

1.14 Calculation of Attenuation Volumes 

1.14.1 Attenuation volumes were estimated by first calculating the volume of the post-development 
runoff for each storm duration using the rational method (rainfall x area x volumetric runoff 
coefficient) and then estimating the allowable volume of runoff based on the allowable 
discharge rate and the storm duration.  Allowable discharge rates were adjusted to 
accommodate the minimum discharge rate achievable (13l/s) using a 150mm pipe with a 
slope of 1:150 as the outlet control.  Where the flow was larger than this it was left as was 
calculated on the assumption that flow could be controlled by a HydroBrake® or similar 
control device.  The difference between the post development volume and the allowable 
volume for each sub-catchment is the required attenuation volume. 

1.14.2 Minimum attenuation volume requirements for each sub catchment can be seen in Table F5. 
Storage volumes have been calculated based on limiting discharge to the QBAR runoff rates 
with a minimum rate of 13l/s, which equates to the limiting flow of a 150mm pipe at a gradient 
of 1 in 150, for all events up to the 1 in 200 year return period plus an additional 30% on 
rainfall intensity to account for the effects of climate change. 

1.14.3 Checks have been carried out to see whether the total attenuation areas could accommodate 
a 1 in 10 year storm event 24 hours after a 200-year storm event.  The volume drained in 24 
hours was calculated and then compared against the total attenuation volume required during 
a 10-year storm event.  The results indicate that 11 sub-catchments would need to provide 
additional storage volumes of between 95m3 and 1819m3.  The resulting total attenuation 
volumes are presented in Table F6. 

1.14.4 With respect to the Long Term Storage (LTS) volume, which is the difference in runoff volume 
between the 100-year 6-hour storm from the undeveloped and the developed site (given the 
site’s location within Northamptonshire this has been altered to be the 200-year storm to 
reflect regional flood risk management objectives), guidance indicates that the LTS volume 
should be managed through infiltration if possible but if site constraints prevent this then, as a 
minimum, it should be discharged at an equivalent rate of 2l/s/ha.  The LTS volume for each 
sub-catchment has been calculated and compared to the attenuation volumes and discharge 
rates to be provided for the 200-year 6-hour event and the following has been identified: 

·  13 sub-catchments cannot limit runoff to the equivalent of 2l/s/ha due to the minimum 
discharge constraints presented by the use of a 150mm pipe as an outlet control, 
however, there are also 15 sub-catchments where the QBAR rate is lower than the 
equivalent of 2l/s/ha; 

·  21 sub-catchments provide a higher attenuation volume than that identified by the LTS 
volume and only 7 sub-catchments provided an attenuation volume lower than the LTS 
volume; 

·  The total LTS volume for the site has been calculated as approximately 51,150m3 and the 
total attenuation being provided at rates below the equivalent of 2l/s/ha is 105,258m3. 

1.14.5 In light of the above, it can be seen that by restricting runoff from all sub-catchments to, where 
possible QBAR and, where not possible to a minimum rate of 13l/s, betterment from the 
existing scenario is provided for all events more extreme than QBAR.   Comparison of the 
total peak runoff for example from a 200-year plus climate change storm event from the 
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undeveloped site (3,910l/s) against the post-development runoff from the entire site following 
implementation of the above attenuation (2,733l/s) indicates a 30% reduction in peak runoff 
from this event.  Furthermore, the LTS volume being provided is significantly higher (92%) 
than that required to protect downstream areas during large rainfall events and periods of 
continued wetness. 

1.14.6 This reduction in flows for extreme events is considered to counteract any minor increase in 
flows that could be discharged from Anglian Waters Sewage Treatment Works to receiving 
watercourses as a result of treating the additional wastewater generated from the construction 
and operational phases of the development.  More information on this should be available 
within the Waste and Wastewater Chapter of the Environmental Statement. 

1.14.7 In conclusion therefore the attenuation to be provided will provide betterment against the 
existing situation to all downstream receiving watercourses during flood events and provide 
mitigation against possible increases in flows as a result of wastewater treatment and 
possible climate change effects.  The analysis undertaken is also highly conservative, 
assuming that no attenuation is provided within the upstream sustainable aspects of the 
treatment system and that there is no infiltration from balancing ponds and other drainage 
systems.  It is recommended that at the detailed design stage further investigations are 
undertaken to determine infiltration rates and to identify opportunities to maximise source 
control and to therefore minimise the attenuation required. 
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SUSTAINABLE DRAINAGE STRATEGY 

1.15 General Considerations 

1.15.1 The following surface water drainage and management strategy (SWDMS) presents the 
proposed and preferred approach to the management of surface water from the Daventry 
Eastern Extension.  The SWDMS is based on the current Masterplan and therefore it should 
be noted that, as the application is for outline planning permission only, the Masterplan only 
identifies the proposed development blocks, types, densities and phasing, in addition to the 
main spine road, the formal open space and those areas of informal open space.   

1.15.2 The Masterplan does not provide detail of the proposed layout within each of these blocks 
and therefore the SWDMS is not prescriptive but instead identifies a hierarchical approach 
whereby if, at the detailed design stage, it is identified that the preferred approach is not 
suitable then alternative approaches are also recommended with an indication of their 
preferred order of implementation. 

1.15.3 Often sustainable drainage systems rely on infiltration techniques to dispose of surface water. 
This has the additional benefit of recharging groundwater whilst managing surface water 
runoff. The current study of the site has indicated that underlying ground conditions are 
subject to some variation, which is also reflected in the differing Greenfield runoff values. It is 
advised that detailed ground investigation be undertaken before detailed design of the 
drainage system is undertaken in order to establish the suitability of infiltration techniques. 

1.16 Source of Runoff 

1.16.1 There will be a number of potential sources of runoff from within each block of the site and the 
general surface water management hierarchy of each of these is discussed below: 

Roof Drainage 

1.16.2 Given that the majority of the proposed development will be for residential uses the adoption 
of source control measures is considered to be limited, as there is no guarantee of the 
continued presence of these systems or of appropriate maintenance throughout the lifetime of 
the development.  Green roofs in particular, whilst preferable, are not recommended for these 
reasons, though it is acknowledged that they could be implementable, where appropriate, 
within the identified employment blocks and on community buildings such as schools and 
health centres.   

1.16.3 Soakaways may be suitable for use within sub-catchments I, J, K , L, M, N, S, U, X and Z, 
where the underlying soils are Class 2 and this represents the preferred solution where 
feasible, although this is unlikely to be suitable on an individual property scale where 
acceptable performance and maintenance cannot be guaranteed .  Rainwater harvesting will 
also be implemented on a small scale, e.g. water buts, and there may be opportunities at the 
detailed design stage to implement larger scale-water harvesting schemes for commercial or 
public amenity buildings within the site, however, for the purposes of the attenuation 
calculations described later it has been assumed that runoff from these areas will not be 
diminished using these methods and therefore any benefit provided would be additional to 
that described here. 

Hard standing 

1.16.4 In residential areas permeable paving will be the preferred option for source control of surface 
water generated within hard standing areas such as car parking and driveways, where 
underlying soil and topographical conditions are appropriate.  It will be preferable where 
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possible for these areas to be linked with underlying permeable sub-base layers or 
modular/geocellular storage systems to provide a level of storage, water quality treatment and 
infiltration.   

1.16.5 Where conditions prevent or limit the use of permeable paving, either due to the underlying 
strata or to the impracticality of its widespread use with site roads or in commercial and 
storage areas, surface water will preferably be directed over a filter strip into a swale and 
transferred to an attenuation facility or will be collected by a standard piped system to be 
transferred to an attenuation facility.  Filter trenches have been considered for this site, 
however, due to the high proportion of the site that contains fine particled soils with clays that 
could easily silt up such structures they have been determined to be unsuitable. 

1.16.6 At the detailed design stage, the layout of internal roads within blocks will be reviewed in light 
of the identified overland flow paths presented in Figure F8 and the layout and design 
incorporated into the drainage design to ensure that excess floodwater is channelled into the 
attenuation ponds within the site. 

Soft Landscaping 

1.16.7 Soft landscaped areas will be preferably landscaped such that excess surface water runoff is 
contained within the area for as long as possible, for example using terraced but connected 
shallow depressions to slow down flow and encourage natural infiltration.  Soil conditions will 
clearly affect the rate of infiltration but this should not significantly influence this form of 
drainage.  Landscaping will also provide channelling towards attenuation areas for excess 
runoff. 

1.17 Pathways 

1.17.1 Excess runoff needs to be transferred to attenuation areas and it is proposed that swales and 
then piped systems be implemented within blocks to achieve this. 

1.17.2 Swales will provide treatment of the surface water runoff and both blockages and pollution are 
clearly visible and therefore can be quickly resolved.  They are not suitable for steeper slopes 
or areas with proposed roadside parking and they have a high land-take but they can be 
generally incorporated into landscaped areas.  Check dams enable swales to be used on 
slightly steeper slopes and reduces velocities to ensure sediment deposition and a reduction 
in erosion.  The use of swales will also be limited locally by the depth to shallow groundwater 
and therefore where conditions are inappropriate either swales with impermeable bases will 
be used or standard piped systems. 

1.17.3 Standard piped systems will be adopted to transport runoff between source and attenuation 
area where swales are not suitable due to site-specific conditions, such as topography, soil 
type or groundwater level. 

1.18 Attenuation Areas 

1.18.1 It is anticipated that the main form of attenuation within each sub-catchment will be provided 
by storage features such as balancing ponds and detention basins that will be located within 
areas of public open space at appropriate points at the downstream end of each sub-
catchment.  However, as the sub-catchments differ significantly in size, slope and in the 
proportion of impermeable land that is proposed, there will be no single solution that fits each 
sub-catchment.  Each sub-catchment will therefore differ, however, the following principles will 
be adhered to: 



Capita Symonds Ltd.    Daventry East Expansion  

07/10/2008    

 Rev 1.0   

  

22

·  Runoff from a sub-catchment will be limited to approximately the QBAR runoff rate for that 
sub-catchment� , 

·  The total calculated attenuation volume will be provided within the sub-catchment, 
although this may be distributed between a number of separate, but possibly linked, 
balancing ponds or areas distributed within the catchment at appropriate locations, 

·  The attenuation volume of each balancing pond or area will be directly related to the 
upstream sub-catchment area that drains into it,  

·  The total calculated Long-Term Storage (LTS) volume for the entire site will be provided 
within the balancing ponds and balancing areas and it has been confirmed that the LTS 
volume can, at the very least, be discharged at an equivalent of 2l/s/ha, and 

·  All attenuation areas must be located outside of Flood Zone 3 and preferably outside of 
Flood Zone 2. 

1.18.2 Most of the catchments will use storage areas that will be a combination of detention ponds, 
which remain dry in periods of dry weather and balancing ponds that will contain water for 
most of the time. The structures can be mixed, including both a permanently wet area for 
wildlife or treatment of runoff and an area that is usually dry to cater for flood attenuation. The 
ponds will form an integral part of the drainage system and the landscaping. 

1.18.3 Runoff from the undeveloped parts of sub-catchments is assumed to remain unchanged.  At 
this stage it has been assumed that the runoff from these areas will be managed via the 
sustainable drainage system, however, this may be changed at detailed design.  

1.19 Management & Maintenance 

1.19.1 Annex F of Planning Policy Statement 25 identifies that it is essential that the ownership and 
responsibility for every sustainable drainage element be made clear to reduce the scope for 
dispute and to ensure durable, long-term and accountable arrangements for their operation 
and maintenance.  Within the Daventry Eastern Extension the following hierarchy is preferred: 

·  Anglian Water will adopt all piped systems within the site and connecting to the site, with 
all piped systems to be constructed to the standards of Sewers for Adoption 6th Edition; 

·  Anglian Water will, subject to details regarding design, adopt all balancing ponds and 
inlet/outlet controls constructed as part of the development.  Where Anglian Water won’t 
adopt a balancing pond or detention basin then the management will be the responsibility 
of a private management company set up for the maintenance of drainage features within 
the site (Capita Symonds, Peter Brett Associates, Environment Agency and Anglian 
Water Services Meeting, 28th August 2008, Nene House, Kettering); 

·  Where sustainable drainage features form part of landscaped areas to be adopted by the 
Local Authority, and assuming that they are appropriately designed and require little 
additional maintenance to the area in general, then the maintenance of these areas will 
be adopted by the Local Authority; 

·  Private landowners will be responsible for the maintenance of water-butts that receive 
water from their roofs.  Similarly, systems installed during the detailed design to 
specifically manage runoff from commercial and or public buildings and grounds, e.g. 

                                                      

5 Where QBAR is lower than 13l/s the allowable runoff rate has been adjusted to 13l/s, which 
represent the smallest reasonable discharge rate available from 150mm pipe, a 225mm pipe. 
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green roofs, rainwater harvesting systems, soakaways etc, will be the responsibility of the 
land/building owner; 

·  Remaining features, such as permeable paving, infiltration trenches and soakaways will 
be the responsibility of a private management company set up for the maintenance of 
drainage features within the site.  

1.19.2 Where the above hierarchy cannot be implemented following negotiations with the identified 
parties then the responsibility for the maintenance of features outside private ownership will 
be a private management company set up for the maintenance of drainage features within the 
site. 

1.19.3 Section 106 agreements will be put in place to formally secure the maintenance provision of 
the surface water drainage system and in particular those sustainable drainage aspects for 
the lifetime of the development. 

1.19.4 Maintenance schedules for each of the above systems defined in this strategy can be found in 
the relevant chapter of The SUDS Manual6, these are summarised below for information: 

Table 1. The SUDS Manual references for operation and maintenance  schedules. 

Measure Location of Description of 
Operation and Maintenance 
Requirements (Chapter) 

Location of Table of Operation 
and Maintenance Requirements 
(Table Reference) 

Green roofs 6.4 6.5 

Soakaways 6.5 6.7 

Water butts 6.6 6.9 

Rainwater harvesting 6.7 6.13 

Filter strips 8.8 8.2 

Swales 10.9 10.3 

Bioretention 11.8 11.5 

Pervious pavements 12.8 12.2 

Geocellular/Modular 
systems 13.8 13.2 

Infiltration basins 15.8 15.2 

Detention basins 16.8 16.2 

Ponds 17.8 17.4 

 

                                                      

6 CIRIA (2007) The SUDS Manual. CIRIA Report C697, London 
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1.20 Phasing 

1.20.1 With such a large site area the construction of the individual blocks and facilities will need to 
be phased.  This will influence the construction of the surface water drainage system, which 
needs to be in place before the construction of each phase of the site really gets underway.  A 
phasing plan is provided as part of the Masterplan and which shows that there are four 
distinct phases of development: 

1. The southern half of the spine road as well as employment and residential development in 
southern third; 

2. The northern half of the spine road, the remaining residential development in the southern 
third and some development within the central and northern thirds, specifically the Central 
Local Centre and Primary School and the northern Secondary School; 

3. The residential development within the central third will be completed within this phase 
along with some residential and primary school development within the south western 
corner of the northern third of the site.  The remaining employment land will also be 
developed in this phase; 

4. The final phase will see completion of the residential phases of the northern third of the 
site. 

1.20.2 The implications of the above phasing on the construction of the surface water drainage 
system are that: 

·  The spine road drainage needs constructing as it is built.  Where this falls within those 
areas to be constructed in Phase 1 then this drainage should be permanent.  Where this 
falls within those areas to be constructed as part of Phase 2 then the drainage should be 
permanent.  If not then temporary works should be designed to the necessary standard 
(200-year) and located such that it can easily be incorporated into the permanent 
drainage works for Phase 2 and upgraded to include an allowance for climate change; 

·  Where areas to be constructed during an earlier phase of the development drain through 
areas to be constructed during a later phase of the development (this could occur in the 
central third during Phase 2) then one of two options is available: 1) the full drainage 
system for the downstream and later phase needs to be constructed during the earlier 
phase so that the surface water management structures of the earlier phase can be 
constructed and  implemented fully, or 2) the drainage for the upstream phase will need to 
be constructed in isolation so that it has no impact on the later phase.  In such a scenario 
an appropriate outfall to a surface watercourse will need to be constructed and the 
necessary and appropriate sized attenuation areas will also need to be constructed. 

·  Where an area in an earlier phase lies downstream of and receives runoff from a later 
phase (some areas of the Southern Third during Phase 1) then the infrastructure, i.e. 
pipe, SuDS sizes and attenuation volumes, will need to be constructed to a sufficient size 
to accommodate the future drainage expected from the latter Phase. 

·  Finally, where a block receives runoff from an undeveloped area upstream, the 
infrastructure, i.e. pipe, SuDS sizes and attenuation volumes, will need to be constructed 
to a sufficient size to accommodate the drainage expected from this undeveloped area.  
The attenuation volumes calculated in earlier sections allow for attenuation of runoff from 
areas such as these. 
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1.20.3 Additional consideration also needs to be given to the construction phase of the development.  
Due to the significant impacts that topsoil stripping and removal of vegetation on peak surface 
water runoff rates and volumes, pollutant loadings and the time of concentration, the start of 
construction should be considered to be the first removal of topsoil and temporary surface 
water management measures to reduce the impact on the surface water environment should 
be implemented beforehand.  This should include the creation of temporary storage bunds 
and sediment traps to attenuate additional flows, encourage infiltration, to provide settlement 
facilities and to reduce the speed of discharge to watercourses.   

1.20.4 Where possible this temporary storage should be located where the permanent attenuation 
areas will be located with temporary features constructed to channel runoff into these areas.  
This will minimise the impact on the water environment and on the drainage system in the 
long-term.  Table 21.1 within The SUDS Manual provides a checklist of considerations for the 
implementation of a drainage system from construction through to completion, including items 
such as signage, buffer zones, access, sediment traps, runoff control, surface stabilisation 
and erosion control, commissioning and hand over. 

1.21 Climate Change 

1.21.1 Annex B of PPS25 relates specifically to the effects of climate change, which has implications 
for future rainfall patterns and localised flash flooding. PPS25 states allowances should be 
made for increased flows as a result of climate change and increased rainfall intensity.  The 
design life of residential development should be regarded as 100 years, with commercial 
development having a design life of 60 years.  

1.21.2 The effects of climate change on rainfall intensity and attenuation volumes have been 
incorporated into this assessment. 
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RESIDUAL RISKS 

1.22 Extreme Events 

1.22.1 Residual flood risks are primarily associated with: 

·  Extreme fluvial flood events within the Dodford Brook,  

·  Blockage of culverts, both within the site and outside of the site boundary, 

·  Extreme storm events impacting the surface water drainage system, resulting in 
flooding,  

·  Failure of any raised embankments associated with the water bodies on site, and 

·  Failure of the drainage system through sedimentation, erosion or poor monitoring and 
maintenance. 

Extreme Fluvial Flood Events 

1.22.2 All built development is located in Flood Zone 1 and therefore the probability of flooding from 
fluvial sources, either Dodford Brook or others on site, is less than 0.1% in any given year.  
The presence of 10m buffer zones around all watercourses within the site and additional 
buffer zones along Dodford Brook and the other ordinary watercourses means that additional 
space is available should a more extreme event take place.  The risk is considered extremely 
low and the impact would be minor, therefore no additional mitigation measures are proposed.  

1.22.3 Emergency access to and from the site is provided by northern access routes connecting to 
the B4036, which don’t need to cross Dodford Brook, or will be via the main access to the site 
from the A45, which does cross Dodford Brook.   As the crossing across Dodford Brook will 
need to be upgraded to facilitate development and as it will be designed to minimise flood 
risks by having a single span design with a soffit level equivalent to the 200-year plus climate 
change flood level plus at least 600mm, the risk that an extreme event will impact the 
structure and prevent access is considered to be low and no specific measures other than 
regular monitoring and maintenance are proposed.   

Risk of Blockage 

1.22.4 The access structure across Dodford Brook, along with other culverts on Dodford Brook, for 
example those downstream in Dodford, remain at risk from a blockage, which could cause a 
backing up of water levels and potential overtopping of structures.  The steep nature of the 
valley sides and relatively steep gradient of the channel bed along this reach and the 
provision of a buffer zone along the Brook will ensure that a blockage results in little impact 
upstream and will prevent blockage of these structures from impacting the site or proposed 
built development.  Flood resilience and resistance design and construction methods could be 
considered for those residential, industrial and employment area to be constructed nearest 
the watercourse, however, this is merely a precautionary measure.  Due to the low risk from 
this source no other mitigation measures are recommended within the site. 

1.22.5 Elsewhere the impact of blockage on the minor watercourses within the site was assessed 
using HEC-RAS.  A blockage of up to 50% of the channel capacity was applied in a number of 
locations where there are currently small field access culverts.  These blockages did not result 
in any overland flow flooding and floodwater remained within the channel.  Therefore the 
residual risk from this scenario is considered to be low, however, as discussed below, 
overland flow paths will be recognised within the detailed design and incorporated into the 
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surface water drainage system where possible.  Higher vulnerability development will avoid 
these overland flow paths and where possible all development will be located away from 
these areas. 

Extreme Storm Events 

1.22.6 The drainage system will be designed to meet the standards of Sewers for Adoption, which 
currently specifies that it must comfortably manage a 1 in 30 year storm without flooding of 
the surface and that it should manage storm runoff within the site for events up to the 100 
year storm.  Events in excess of the 30-year storm may therefore result in overland flow within 
the site.   

1.22.7 The proposed surface water attenuation has been sized to accommodate a 200-year storm 
plus an allowance for climate change and therefore it is proposed that the internal site layout 
be designed to ensure that overland flow generated within the site, which most often flows 
down roads and other preferential pathways, will ultimately be able to discharge into these 
attenuation areas.  As a result, Figure F8 should be used as a guide for undertaking the FRA 
and drainage design at the detailed design stage to influence the internal layout of each block, 
including the surface water drainage system, soft landscaping and road layout.   

Failure of Raised Water Bodies and Failure of the Drainage System  

1.22.8 Failure of the ponds and water bodies on site is discussed in Section 1.10 and Figures F6 and 
F7 present the identified direction of overland flow in the event of a failure.  Figure F8 
identifies overland flow paths, should be used to guide the internal layout of each block, 
including the surface water drainage system, soft landscaping and road layout to ensure that 
flooding from this source, which is considered to be low, is managed as best as possible by 
the drainage system without impacting built development within the site. 

1.22.9 A major failure of the drainage system, and particularly a breach of an attenuation pond or 
similar event, is considered particularly unlikely because of the proposed maintenance 
programme to be implemented.  However, under such an event, and the failure of a pond 
embankment, there would most probably be a significant impact to downstream properties 
and in particular those in Dodford village.  Capita Symonds carried out a study for the 
Danetree Village Consortium (completed in December 2006) for options to reduce the risk of 
flooding at Dodford.  As part of this assessment a HEC RAS model was converted an ISIS 
modelling format in order to test a range of scenario options.  The study identified that a 
combination of upstream storage, channel works and modifications to a culvert within Dodford 
would provide the best option to increase the level of flood protection afforded Dodford in the 
future. 

1.22.10 Consultation with the Environment Agency, Local Authority and residents over potential 
options should be undertaken before identifying the most appropriate flood management 
strategy for Dodford. It is likely that further amendment or options may be raised by the 
aforementioned parties.  The development of the site would not compromise the 
implementation of the preferred option. 

1.22.11 The final selected option will require detailed design and testing prior to implementation. 
Planning permission is also very likely to be required. This would need to be accompanied by 
a Flood Risk Assessment and possibly an environmental appraisal. Under the Land Drainage 
Act 1991, works involving culverting on an ordinary watercourse will require land drainage 
consent from the Environment Agency in addition to any planning permission. 

1.22.12 Failure of the surface water management system and in particular failure of the attenuation 
features could also influence the flood risk associated with downstream ponds near Norton.  
No mitigation measures could be implemented at the ponds to mitigate the risk due to land 
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ownership constraints and it is proposed that monitoring and maintenance of the sites surface 
water drainage system be used to manage the risk from this source.  Immediate remediation 
of any issues with the surface water management system will ensure that there is no 
increased risk.  
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CONCLUSIONS 

1.22.13 The development site is not at risk of fluvial flooding for events up to the 1 in 1000 year return 
period event, and all proposed built development sits in Zone 1 Annex D of PPS25: Low Risk.  
The proposed areas of built development do not lie within Flood Zones 2 or 3 of either 
Dodford Brook or the other ordinary watercourses and field drains within the site.  Flood risks 
from groundwater sources and overland flow have also been identified, as has the residual 
risk of failure of the retaining embankments of water bodies on site and any raised attenuation 
basins, however, the risks are considered to be low. 

1.22.14 The developed site will increase runoff rates from the existing Greenfield conditions due to the 
increase in impervious areas. In order to accommodate for this increase a surface water 
drainage system will be implemented utilising sustainable drainage systems and attenuation 
ponds/areas will be constructed throughout the development. It is likely that these facilities will 
be incorporated within planned public open space and the current green corridors that are 
identified for the watercourses that intersect the site.  

1.22.15 The ponds will be designed to accommodate storm runoff for events up to and including the 
200-year event, including an allowance for climate change, and piped systems and swales 
are proposed to channel excess water into them from source areas within the site.  Piped 
systems will be constructed to at least the standard required by Sewers for Adoption 6th 
Edition and soft landscaped areas and internal roads will be designed to channel excess 
storm water into these attenuation areas when the drains become surcharged. 

1.22.16 The allowable discharge is to be set at the existing Greenfield runoff, which is variable across 
the site dependant on local ground conditions, and will therefore vary according to the pond 
location.  At the detailed design stage it is likely the ponds will reduce in size once the 
suitability of different areas for infiltration drainage is determined and as other factors, such as 
the use of green roofs is investigated. 
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FIGURES 

Figure F1 – Site Location Dwg No CS/003280/Fig F1 

Figure F2 – Application Boundary Dwg No CS/003280/Fig F2 

Figure F3 – Topographic Survey Dwg No CS/003280 (6/6) 

Figure F5 – Flood Buffer Zones and Flood Zones for Dodford brook Dwg No CS/003280_6 

Figure F6 – Southern Pond Overflow Direction Dwg No CS/003280_5 

Figure F7 – Northern Pond Overflow Direction Dwg No CS/003280_7 

Figure F8 – Overland Flowpaths Dwg No CS/003280_8 
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ANNEX 1 

Modified Rational Method Calculations 

Storage Volume Calculations 
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ANNEX 2 
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