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INTRODUCTION

Terms of Reference

JNP Group has been commissioned by Wates Developments to prepare a preliminary
drainage strategy for the proposed Wixams End development in the Borough of Bedford.

This preliminary drainage strategy has been prepared in compliance with current policies
(national and local) and best practices, namely Bedford Borough Council’s (BBC)
Supplementary Planning Document for Sustainable Drainage Systems (February 2018).

Sources of Information

This preliminary drainage strategy has been based on the following sources of information:

DEFRA/EA’s LiDAR topographic data (1 m resolution).
British Geological Survey’s Geolndex Tool.
Cranfield University’s soils data.

FEH’s rainfall data.

Development Site
The development site is located off the A6, to the south of Wixams, Bedford (Figure 1.1).

The greenfield site is bounded by the A6 to the east and ordinary watercourses to the
south/east and west/north.

Figure 1.1: Site Location
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1.3.3

1.3.4

The available topographic information indicates that ground levels within the development
site range between 36.2 m AOD and 32.6 m AOD, falling towards the ordinary watercourses
to the south/east and west/north.

In accordance with Cranfield University’s Soilscapes and BGS’ Geolndex, the development
site lies on superficial deposits of lime-rich loamy and clayey soils with impeded drainage
underlain by mudstone bedrock (Peterborough Member).
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2 PROPOSED DEVELOPMENT

2.1.1 The wider development site comprises 55.44 ha or agricultural land adjacent to the southern
built-up edge of Wixams (Figure 2.1 and Appendix A). Residential development is restricted
to the northern half of the wider site, to a (total) area of approximately 12 ha.

2.1.2 A total impermeable area of approximately 7 ha has been assumed for the residential
development with densities ranging between 25 and 50 dph (dwellings per hectare).

Figure 2.1: Proposed Development
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3.1
3.11

3.1.2

SURFACE WATER DRAINAGE STRATEGY

Existing Drainage Regime

The undeveloped (greenfield) development site does not benefit from a formal surface water
drainage system. Runoff generated within the site is expected to infiltrate into the ground or
flow overland towards the ordinary watercourses to the south/east and west/north.

Greenfield runoff rates for the undeveloped site (Table 3.1) have been established using the

IH124 methodology with /ICP SuDS correction for small catchments (Appendix B).

Table 3.1: Greenfield Runoff Rates
Return Period (AEP) Runoff Rate (I/s per hectare)

1in 1 year (100.0% AEP) 29

QBAR 3.4s

1in 30 year (3.3% AEP) 8.1

1in 100 year (1.0% AEP) 12.0

3.13

3.2
3.21

3.2.2

3.2.3

33
3.3.1

3.3.2

A greenfield runoff volume of 311.8 m® per hectare has been estimated for the 1.0% AEP and
6 hour duration event (Appendix B).

General Drainage Principles

Based on the available geologic information — namely soil/bedrock lithology/permeability —
infiltration drainage is unlikely to be feasible at the development site.

Given the likely unfeasibility of infiltration drainage, the volume of runoff leaving the
proposed development cannot be reduced to greenfield values and the excess volume must
be discharge at a low rate that will not pose a flood risk downstream of the site. As
recommended in BBC's Supplementary Planning Document for Sustainable Drainage
Systems, runoff volumes exceeding the greenfield value must be managed in long term
storage (LTS) features and discharged at a restricted rate of 2.0 I/s per hectare, while runoff
volumes up to the greenfield value must be managed at attenuation storage (AS) features
and discharged at rates matching greenfield values (100.0% to 1.0% AEP).

Given the likely unfeasibility of infiltration drainage, the proposed drainage strategy must
collect, convey, and attenuate runoff from all areas to be made impermeable (¥7 ha) before
discharge to the adjacent watercourses.

Sustainable Drainage Systems (SuDS)

In accordance with the NPPF, (major) developments must incorporate sustainable drainage
systems (SuDS) unless there is clear evidence that this would be inappropriate. In addition to
water quantity control, SuDS should consider opportunities to provide water quality and
amenity/biodiversity benefits (i.e., multifunctional approach).

Table 3.2 shortlists SuDS deemed compatible with the site's characteristics and which
inclusion in the proposed development must be continuously assessed as the design
progresses.
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3.33 It is important to note the need to remove silt from runoff prior to discharge into SUDS
features or off-site receptors. SuDS such as filter drains, swales, bioretention systems and
pervious pavements are sustainable alternatives to proprietary treatment systems otherwise
required to manage silt.

Table 3.2: Sustainable Drainage Systems (SuDS)

SuDS Component Description and Opportunities

Filter Drains/Strips Filter drains are trenches filled with stone/gravel that create temporary subsurface storage for
the filtration, attenuation, and conveyance of surface water runoff. Ideally, filter drains receive
lateral inflow from adjacent impermeable surfaces pre-treated over a filter strip.

Filter drains can help manage peak flows by naturally limiting rates of conveyance through the
filter medium and by providing attenuation storage when the rate of flow at the outlet is
controlled.

Filter drains can be effectively incorporated into the landscape and public open spaces and can
have minimal land-take requirements. The use of filter drains is typically restricted to flat sites
(unless placed parallel to contours).

Filter drains are best located adjacent to (small) impermeable surfaces such as car parks and
roads/highways.

Swales Swales are shallow, flat bottomed, vegetated open channels designed to treat, convey, and
often attenuate surface water runoff. Swales can also provide aesthetic and biodiversity
benefits.

Swales can help reduce flow rates by facilitating infiltration and/or providing attenuation
storage when flow at the outlet is controlled. Coarse to medium sediments and associated
pollutants can be removed by filtration through surface vegetation and ground cover.

Swales are well suited for managing runoff from linear features such as main roads/highways.
Swales are generally difficult to incorporate into dense urban developments, where space is
limited.

Bioretention Systems Bioretention systems (including rain gardens) are shallow landscaped depressions that can
reduce runoff rates and volumes and treat pollution. They also provide attractive landscape
features and biodiversity.

Bioretention systems can help reduce flow rates from a site by promoting
infiltration/evapotranspiration and providing some attenuation storage. Bioretention systems
can also provide very effective treatment functionality.

Bioretention systems are a very flexible surface water management component that can be
integrated into a wide variety of developments/densities using different shapes, materials,
planting, and dimensions.

Pervious Pavements Pervious pavements provide a pavement suitable for pedestrian and/or vehicular traffic, while
allowing rainwater to infiltrate through the surface and into the underlying structural layers.
The water is temporarily stored beneath the overlying surface before use, infiltration to the
ground or controlled discharge downstream.

Pervious pavements help reduce flow rates from a site by providing attenuation storage. A flow
control structure is required to constrain the rate of water discharged from the sub-base via
an outlet pipe. Pervious pavement drainage has been shown to have decreased concentrations
of a range of surface water pollutants, including heavy metals, oil and grease, sediment, and
some nutrients.

Pervious pavements are typically built as an alternative to impermeable surfaces and therefore
require no extra development space for their construction.

Detention Basins Detention basins are landscaped depressions that are normally dry expect during and
immediately following storm events. They can be on-line components where surface runoff
from regular events is routed through the basin or off-line components into which runoff is
diverted once flows reach a specific threshold.

Detention basins can be vegetated depressions (providing treatment in on-line components)

or hard landscaped storage areas. Off-line basins will normally have an alternative principal use
(e.g., amenity or recreational facility or urban (hard) landscaping).
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SuDS Component Description and Opportunities

Attenuation Storage Attenuation storage tanks are used to create a below-ground void space for the temporary
Tanks storage of surface water before use, infiltration, or controlled release.

Attenuation storage tanks can help reduce flow rates from a site by providing significant
attenuation storage. Storage tanks do not provide any form of treatment of surface water
runoff and therefore need to be combined in a “management train” with other methods that
do provide suitable treatment of all relevant pollutants (coarse sediment must always be
removed upstream of a storage tank).

The inherent flexibility in size and shape of the typical attenuation storage tank systems means
that they can be tailored to suit the specific characteristics and requirements of any site.
However, the lack of amenity and biodiversity benefits means that storage tanks should be a
last resource in any surface water drainage strategy for a major development.

3.4 Proposed Surface Water Drainage Strategy

3.4.1 The preliminary surface water drainage strategy has been designed in accordance Sewers for
Adoption and/or Building Regulations Part H and in compliance with the NPPF, local
requirements and current best practices’, to collect, convey and attenuate runoff from all
impermeable areas (~7 ha) before discharge into the adjacent watercourses.

3.4.2 The preliminary drainage strategy (Appendix B) has been designed so that flooding does not
occur on any part of the site for all events up to 1.0% AEP (1 in 100 year) + 40% climate
change allowance.

3.4.3 The performance of the proposed surface water drainage strategy has been tested for storm
events with durations of 15 to 10080 minutes and AEPs of 50.0%, 1.0% and 1.0% + 40%
climate change.

3.4.4 The results of the simulations are included in Appendix B and demonstrate how the proposed
surface water drainage strategy can manage runoff generated within the development site
without increasing flood risk elsewhere for storm events up to the 1.0% AEP + 40% climate
change allowance.

3.5 Water Quality Management

3.5.1 The suitability of the proposed drainage strategy to manage the development’s pollution risk
has been assessed using the simple index approach in The SuDS Manual (2015), as
summarized in Table 3.3.

Table 3.3: Surface Water Quality Management (Simple Index Approach)

Runoff Route/Treatment Train

Land Use/SuDS Hazard Level TSS Metals Hydro-Carbons

Pollution Hazard Indices

Residential Roofs Very Low 0.20 0.20 0.05

Driveways, residential car

. L 0.50 0.40 0.40
parks and low traffic roads ow

SuDS Mitigation Indices

Detention Basin - 0.50 0.50 0.60

Total SuDS Mitigation Index 2 Pollution Hazard Index (for each contaminant type)

T e.g., Non-Statutory Technical Standards for Sustainable Drainage Systems (March 2015) and The SuDS Manual (2015).
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