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Introduction

Commission

This Flood Risk Assessment and Drainage Strategy has been commissioned on behalf of Vistry Homes
Ltd to support a planning application for the proposed development of land to the east of Warwick Road
in Banbury, Oxfordshire.

This report may not be relied upon or reproduced by any third party for any use without the written
agreement of Jubb Consulting Engineering Ltd.

Brief

This flood risk assessment is prepared in accordance with the requirements of the National Planning
Policy Framework (NPPF) published by the Ministry of Housing, Communities and Local Government.
Section 14 of the NPPF and the associated Planning Practice Guidance (PPG) sets out the framework for
planning decisions made by the local, regional and national government and the Environment Agency
(EA). In order for planning authorities to make informed decisions on the development of sites in areas at
risk of flood, NPPF requires the developer to carry out an assessment of flood risk.

This report addresses the requirements given in Section 14 of the NPPF and other issues, which are
deemed relevant to flood risk. These requirements include the following:

e Assessment of the magnitude and severity of flood risk to the site

e Assess suitability of the site and development through the use of the Sequential Test &
Exception Test (if required)

»  Consider flood risk due to overtopping of existing flood defences
* Assess the impact of the proposed development on flood risk to adjacent developments

» Determine the ability of existing and proposed drainage to accommodate development flows
with respect to surface flooding

e Demonstrate the appropriate mitigation measure have been taken to prevent flooding

e Demonstrate the appropriate emergency situations have been considered e.g. overland flow
paths and evacuation routes

This report also considers the disposal of wastewater generated by the proposed development. Existing
infrastructure will be reviewed to identify potential options for the disposal of foul and surface water run-
off. A strategy will be presented for the preferred option
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311

312

313

3.2

321

3.3

3.31

3.3.2

3.3.3

3.3.4

3.3.5

Site Description

Site Location

The proposed site is located to the east of Warwick Road on the north-western periphery of the town of
Banbury, Oxfordshire. The site is approximately 12.63Ha in area and has a National Grid Reference (NGR)
of 443331E, 243133N.

The site boundaries are formed by Warwick Road to the west and a tree lined hedgerow and adjacent
agricultural land to the north and east. To the south, a narrow strip of dense woodland separates the site
from a recent housing development.

Beyond the site boundaries, the site is predominantly surrounded by agricultural land and small sporadic
villages to the north, east and west. With the existing residential and commercial areas of Banbury
located immediately to the south and south-east.

A site location plan is included in Appendix A.

Existing Site Use

The existing site currently consists of two large open fields separated by existing hedgerows. Both fields
are currently used for agricultural purposes.

Site Topography
A detailed topographical survey has been undertaken on the proposed site.

In the western field, the survey shows that the levels fall steadily from the western, northern and eastern
field boundaries towards a low point on the southern site boundary.

The high point of the site is located on the northern boundary and in the north-west corner of the site
with a level of approximately 146.5mAOD. With the low point of the site located centrally on the southern
site boundary at a level of approximately 143mAQD.

Warwick Road which bounds the site along the western boundary is approximately 1-2m higher than the
existing levels along the western boundary of the site.

In the eastern field, levels fall quite steeply in an easterly direction. Existing levels fall from a high point
of approximately 145.5mAOD located on the western field boundary, reaching a low point of
approximately 140.0mAQOD on the eastern boundary.

A copy of the topographical survey is included in Appendix B.
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3.4

3.4.1

3.4.2

3.4.3

3.4.4

3.4.5

3.4.6

3.4.7

3.4.8

3.4.9

3.4.10

3.5

3.51

3.5.2

Site Geology

Geology

The British Geological Survey (BGS) maps indicated that the site is underlain with ferruginous limestone
and ironstone of the Marlstone Rock Formation.

No superficial deposits have been identified beneath the site.

Hydrogeology

The BGS hydrogeology maps indicated the site is underlain with the strata of the Lias Group, which are
characterised as rocks with essentially no groundwater.

The Environment Agency’s online indicative aquifer mapping identifies Marlstone Rock Formation as a
Secondary A aquifer.

Secondary A aquifers are defined as permeable layers capable of supporting water supplies at a local
rather than strategic scale, and in some cases forming an important source of base flow to rivers. These
are generally aquifers formerly classified as minor aquifers.

The Environment Agency groundwater source protection zones show that the proposed site is not
located within a groundwater protection zone.

Hydrology

No significant watercourses have been identified within the proposed site boundaries.

The nearest Environment Agency (EA) designated ‘main river’ to the site is the Sor Brook and Hanwell
Brook, which are located approximately 800m to the west and 1.3km to the east of the site respectively.

The Sor Brook flows from the north in a southerly direction towards the village of Broughton. From this
point the brook flows in a south easterly direction to its confluence with the River Cherwell near
Adderbury.

The Hanwell Brook flows from the north in a south-easterly direction, before converging with the River
Cherwell on the north-eastern outskirts of Banbury. Approximately 560m to the north-east of the site an
unnamed tributary of the Hanwell Brook is also present. This tributary flows in an easterly direction
before converging with the Hanwell Brook to the east of the site.

Existing Drainage

The existing local public foul and surface water sewer networks currently serving the local area are
owned and operated by Thames Water. A copy of Thames Water asset plan is included in Appendix C.

Thames Water asset plans show there is no existing public drainage infrastructure located within the site
boundaries. However, it is evident that public sewer assets are located throughout the surrounding areas
of Banbury.
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3.5.3

3.5.4

3.5.5

3.5.6

3.5.7

Due to the nature of the existing site, it is not expected that any positive drainage is currently present
within the proposed site boundaries. This assumption was further supported by the topographical survey
which did not identify any existing drainage infrastructure within the site.

The nearest public foul sewer is located approximately 375m to the south of the site within Warwick
Road. An existing sewer is shown running in a southerly direction within Warwick Road until it reaches
the roundabout with the Highlands and continues in a south-easterly direction. This existing sewer
accommodates flows from the existing residential areas to the south of the site.

An existing foul sewer network is also shown running throughout the village of Hanwell to the north of
the site.

The nearest existing public surface water sewers are located within the existing residential areas to the
south of Dukes Meadow Drive, which is a considerable distance to the south of the site. These sewers
collect flows from the existing residential areas, with flows conveyed to the south via Warwick Road.

Itis anticipated that a network of foul and surface water sewers are present within the recent residential
development located immediately to the south of the site. These sewers may be subject to an adoption
agreement with Thames Water but are not currently shown on the Thames Water asset plans.
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4 Flood Risk to the Existing Site
This section explores the primary sources of flooding to the site.

41 Tidal & Fluvial

411 The proposed site is identified as lying outside of the fluvial and tidal flood risk zone according to the
Environment Agency's published floodplain map (refer to Figure 1). This estimate of the extent of flooding
is based on the absence or failure of all existing flood defences currently protecting the site.

Figure 1 - Extract from Environment Agency Flood Map for Planning

41.2  The EA floodplain map indicates that the site lies within Flood Zone 1 — Low Probability in Table 1 of the
NPPF Planning Practice Guidance.

41.3  This zone has less than a 1 in 1000-year annual probability of flooding.

41.4  The NPPF Planning Practice Guidance states that all types of development are suitable for this flood
zone.
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4.2

421

422

4.2.3

4.2.4

4.2.5

Overland & Surface Water Flooding

As shown on the Environment Agency risk of flooding from surface water map (refer to Figure 2), the site
is identified as an area of very low risk of surface water flooding.

Figure 2 - Extract from Environment Agency Flood Risk from Surface Water Map

The majority of the site is shown at very low risk of flooding due to the topography of the site and the
surrounding area. However, there is a very small section of the site on the southern boundary which is
shown at low risk of surface water flooding.

It is anticipated that the development proposals will further alleviate this isolated risk of flooding with
the proposed drainage strategy including the collection and discharge of surface water run-off from the
site in a controlled manner and preventing these flows from ponding within the site.

Due to the topography of the adjacent field to the north of the site, there is the potential for overland
flows to be directed towards the subject site. However, due to the small catchment, characteristics of
the underlying strata and the greenfield nature of the surrounding land it is considered that the risk posed
to the development is low.

It is considered that flooding from overland and surface water flows does not pose a significant risk to
the development, with additional mitigation measures suggested in section 9 to further manage the risk
to the site.

17279-FRA&DS-01 / Version 4 9
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4.3

431

4.3.2

4.3.3

4.3.4

4.3.5

A

441

4.4.2

4.4.3

444

4.4.5

446

4.4.7

4.5

451

Flooding from Sewers

There is a very low risk of flooding from the existing public sewerage infrastructure impacting the
proposed site due to the location of the existing apparatus and the topography of the surrounding area.

Thames Water asset plans confirm there is no existing sewers located within the proposed site, with the
nearest sewers located to the south of the site.

In the event of a sewer incapacity of blockages occurring to the existing sewer network, flows would be
conveyed away from the site due to the topography of the surrounding area and would therefore not
impact the site.

The Cherwell Level 1 Strategic Flood Risk Assessment Update (SFRA), includes a map of recorded sewer
flooding incidents across the district. The map shows that no incidents of sewer flooding have occurred
within the site or in the surrounding area.

Consequently, it is not considered that flooding from sewers poses a significant risk of flooding to the
proposed development.

Flooding from Groundwater

The underlying bedrock beneath the subject site is predominantly Limestone and Ironstone of the
Marlstone Rock Formation

The Cherwell SFRA includes a map of areas susceptible to groundwater flooding. This map indicates that
there is a very low risk of groundwater flooding occurring at the site.

Data recorded from a nearby BGS borehole, located approximately 80m west of the site, showed that
groundwater was not encountered until a significant depth of approximately 10.4m below ground level.

There are no historic records of groundwater flooding events occurring within the site.

No detailed on-site geotechnical investigation works has been undertaken on the proposed site. However,
initial onsite soakaway testing was undertaken which included the excavation of four trail pits across the
site to a depth of 2.85m below ground level. No groundwater was encountered in any of the trial pits.

Based on the information discussed above, it is considered that flooding from groundwater does not pose
a significant risk to the site.

Further onsite testing should be undertaken across the subject site to obtain further details on the
underlying ground conditions and the groundwater regime.

Flooding from Artificial Sources

There are no artificial bodies of water located within or near the proposed site. As a result, it is not
considered that flooding from artificial sources poses a risk of flooding to the site.
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5 Proposed Development
51 Development Description
5.1.1 The development proposals include an outline application for up to 170 dwellings (Use Class C3) with
associated open space and vehicular access off Warwick Road, Banbury. With all matters reserved except
for access.
A proposed development layout is included in Appendix D.
5.1.2 The development will consist of a mix of house types, with areas of landscaping and public open space.
5.1.3  Vehicular access to the development will be provided via a new access junction off Warwick Road on the
western boundary of the site.
5.2 Development Suitability
521  The NPPF aims to direct developments to suitable areas with low probability of flooding. The table below
illustrates the acceptable classification of development within each flood zone.
Flood Risk Essential Water Highly More Less
Vulnerability Infrastructure Compatible Vulnerable Vulnerable Vulnerable
Classification
Flood Zone 1 v 4 v v v
(<1in 1000)
Flood Zone 2 v v Exception Test | v v
(up to 1 in 1000)
Flood Zone 3a Exception Test | v X Exception Test | v
(1 in 100 fluvial)
(1in 200 tidal)
Flood Zone 3b Exception Test | v X X X
(functional floodplain)

522

523

5.2.4

The proposed development type is considered to be classifies as a ‘more vulnerable' development under
Table 2 of the NPPF planning practice guidance.

As the site is in Flood Zone 1, all vulnerability classes are suitable and thus the proposed scheme is
deemed acceptable.

The site will not need to be subjected to a sequential test by the Local Planning Authority (LPA) in respect
of the appropriateness for the proposed development in this location, as the site is located wholly within
Flood Zone 1.

17279-FRA&DS-01 / Version 4 11
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6

6.1

6.11

6.1.2

6.1.3

6.1.4

6.1.5

6.1.6

6.1.7

Development Drainage

Foul Drainage

A new foul water drainage network will be required to service the proposed development. The new
network will collect and convey foul water discharge from the development to a new connection point
on the existing public Thames Water foul sewer network.

It is proposed to discharge flows to the existing 900mm diameter public sewer located to the south of
the site within Warwick Road. The existing site is not positively drained, consequently the proposed
development will increase flows to the public sewerage system.

On the basis that the proposed development will consist of up to 170 new dwellings, Sewerage Sector
Guidance Appendix C - Design & Construction Guidance recommends a peak flow rate of 4000 l/day/unit
dwelling for residential uses. This would produce an anticipated peak flow rate of 7.9 l/s, with a dry
weather flow of 1.31 |/s based on a peaking factor of 6.

The new foul sewerage network will be designed to accommodate the anticipated peak development
flows without flooding.

Thames Water have been instructed to undertake an initial assessment of the existing public foul sewer
network, to confirm if sufficient capacity is available to accommodate the additional flows from the
development proposals.

Thames Water have confirmed that the existing sewer network which runs within Warwick Road has
sufficient capacity to accommodate the development and a point of connection at MH 361A is feasible. A
copy of the pre-development enquiry is included in Appendix E.

The proposed point of connection is located approximately 325m to the south of the site within Warwick
Road. Due to the existing levels of the network, Warwick Road and the site it is anticipated that a gravity
connection from the development to the point of connection will not be practical. It is therefore proposed
to pump flows from the site to Warwick Road, where a gravity connection along Warwick Road to the
point of connection should be achievable.
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6.2

6.21

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

6.2.7

6.2.8

6.2.9

Surface Water Drainage

Current legislation and guidance require developers to manage surface water run-off from new
developments to mitigate flood risk to the site and the surrounding area and provide a sustainable means
of disposing of run-off from impermeable areas.

Off-site surface water discharge must be managed to ensure that it does not exceed the predevelopment
flow rate. Sustainable drainage systems (SuDS) should be utilised to attenuate flows and ensure that
run-off from the new hardstanding areas receives the appropriate level of treatment to improve water
quality.

The proposals aim to provide a new sustainable surface water drainage network to dispose of surface
water run-off in an effective manner. In accordance with the drainage hierarchy, the possible drainage
options considered for the proposed site include:

e Infiltration via the use of soakaways or infiltration basins
e Attenuation and discharge to a local watercourse
» Attenuation and discharge to a public sewer network

Initial BGS survey information identified that the site is underlain with limestone and ironstone of the
Marlstone Rock Formation.

Preliminary onsite soakaway testing in accordance with BRE365 was undertaken at four locations across
the site to assess the viability of an infiltration solution. A copy of the soakaway testing results is included
in Appendix F.

The infiltration rates obtained from the testing show that infiltration is feasible across the full extents of
the site. Three tests were undertaken in the western field, with results largely varying between 3x10*
m/s and 1x10* m/s with a couple of tests at location SW3 providing rates of 9x10° m/s and 7.4x10° m/s.
In the eastern field one test was undertaken in the area of the proposed basin which obtained results
ranging from 9.8x10° m/s to 7x10° m/s.

The proposed development will create areas prevented by impervious surfacing from draining to the
ground by natural processes. Surface water run-off will be directed to an appropriately designed positive
drainage system, which will control the offsite discharge and prevent flooding to the site and downstream
areas.

Itis proposed to utilise a range of SuDS features throughout the development to discharge flows in a co-
ordinated and effective manner. Methods such as permeable paving, individual plot soakaways,
raingardens, water butts, swales and infiltration basin are proposed to be incorporated throughout the
development proposals.

A plan of the proposed drainage strategy is included in Appendix G.

The proposed SuDS features which will be incorporated within the development parcel in the western
field have been designed based on the worst rate of infiltration obtained from the three tests undertaken
in this field. This is a conservative rate; at the detailed design stage the proposed SuDS features should
be based on rates obtained from specific testing undertaken in the location of the SuDS feature. The
proposed infiltration basin has been designed based on the worst rate of infiltration obtained from the
testing undertaken at location four.
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6.2.10

6.211

6.212

6.2.13

6.2.14

6.2.15

6.2.16

6.2.17

6.2.18

6.2.19

Each SuDS feature should be designed to accommodate flows for the 1 in 100-year plus 40% climate
change event, with a half drain time of less than 24 hours and including an appropriate factor of safety.

In accordance with local guidance, a 10% increase in impermeable area to account for urban creep has
also been included as part of the proposed drainage strategy and calculations.

Permeable paving is proposed for driveways and parking/ courtyard areas. Where possible, minor
secondary roads could also be considered for permeable paving. Priority shall be given to the use of
permeable paving, however, this is subject to Oxfordshire County Council requirements in order to meet
their adoptability criteria. Example permeable paving calculations are included in Appendix G.

The primary access roads through the development are proposed to drain via the use of ‘over the edge
drainage’, with raingardens positioned adjacent to the highway and run-off from the carriageway and
footway catchments conveyed directly to these features. The raingardens will be designed to allow for
attenuation/storage as flows are discharged via infiltration though the substrate, with an overflow
provided to convey excess flows to an infiltration basin.

Itis proposed that each residential property will discharge to infiltration SuDS within the curtilage, which
could consist of soakaways and permeable driveways. The design of the individual plot SuDS features
will vary depending on the size and type of the property. Example indicative plot soakaways are shown
on the proposed drainage drawing, with example sizing calculations for a semi-detached and detached
properties included in Appendix G.

Excess flows or where a section of highway or a property cannot utilise these SuDS features will be
conveyed to an alternative SuDS feature or the infiltration basin located in the eastern field.

Swales could also be incorporated within the proposals and could be utilised for conveyance, discharge
and to accommodate any exceedance flows.

The residential properties could also include water butts located in the rear gardens, which will provide
an element of rainwater harvesting.

To accommaodate the drainage proposals and the existing site levels, an element of localised adjustment
of existing ground levels may be required.

For exceedance events, itis proposed that excess runoff will be retained within the development site with
flows directed away from buildings to the swales and infiltration basin. An exceedance flow route plan is
included in Appendix H.
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7

711

712

7.1.3

714

715

7.16

717

7138

Sustainable Drainage Systems & Water Quality

The surface water management should incorporate sustainable drainage techniques to restrict surface
water discharge from the site and improve the water quality of the run-off. There are a wide range of
techniques that can be applied including source control, online systems and outlet controls. Ciria have
published a SuDS manual, which details a number of systems along with guidance on their application
and design.

SuDS systems typically rely on either infiltration or attenuation to reduce peak flows and volume
discharge and filtration systems to remove pollutants or solids from the effluent.

The existing ground conditions are suitable for the use of infiltration methods for the discharge of surface
water flows from the proposed development.

As a means of analysing whether the SuDS measures utilised for the site will provide adequate water
treatment to the surface water runoff the Ciria SuDS manual specifies a simple index approach. This
approach gives different land uses certain pollution hazard indices (Table 26.2 Ciria Manual), while SuDS
features are given mitigation indices (Table 26.3 Ciria Manual). If the SuDS indices are greater or equal
than the pollution hazard indices the water treatment within the system is deemed adequate.

The impermeable hardstanding areas of the site can be split into three distinct areas:

*  Building Roof areas
»  Carparking/Driveways
e Roadways/Footways

The building roof areas collect rainfall from the structure and runoff is predominantly clean. Individual
property driveways and low traffic roads also have low hazard indices. The hazard and mitigation indices
for each impermeable area type is summarised below (Refer to Table 1).

Impermeable Hazard Indices Treatment Mitigation Indices
Region TSS Metals | Hydro TSS Metals | Hydro
Car_ Parking 05 04 04 Inﬂltrqtlon 05 05 06
/Driveways Basin
Building Roof 0.2 0.2 0.05 PeFr,m?able 0.7 06 0.7
aving
Roadways 05 0.4 04 Swale 05 06 06
/Footways

Table 1 - Ciria Simple Index Approach Analysis

As shown in Table 1 the inclusion of a range of SuDS features is deemed adequate to meet water quality
requirements for the residential site.

Itis proposed to incorporate a variety of sustainable drainage techniques as part of the drainage strategy.
This will include an infiltration basin, raingardens, plot soakaways, water butts and permeable paving
throughout the site such as to supplement the overall drainage strategy for the site.
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719 These sustainable drainage features will provide ecological benefits as well as additional water quality
benefits through the dilution, infiltration, filtration and settlement of solid particles.

7.1.10 During the construction phase of the development the contractor will need to ensure that appropriate
provisions are put in place to ensure that the water quality of the surface water discharge from the site
is being maintained. This will involve measures to prevent silts and other construction waste being
conveyed offsite through surface water runoff.
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811

812

813

8.1.4

8.15

8.16

8.1.7

SuDS Management & Maintenance

To ensure that any proposed SuDS features operate effectively for its lifetime a detailed management
plan for the operation and maintenance of the SuDS will be produced, prior to construction, based on
Chapter 32 of Ciria C753.

It is anticipated that proposed surface water and foul drainage networks will be offered to Thames Water
for adoption. Where Thames Water will not accept certain sections of pipework, these will be the
responsibility of a site management company.

Drainage for buildings, access roads, car parks, landscaping, etc in private ownership will be managed
and maintained privately.

Proposed SuDS features such as permeable paving driveways will remain private and will be maintained
by the homeowner or the site management company.

Proposed SuDS features located in public spaces such as the infiltration basin will be offered to the local
authority or Thames Water for adoption.

SuDS features in public spaces that remain under private ownership, will be maintained by a site
management company. The management company will be responsible for the regular inspection and
maintenance of SuDS features, with a contractor on standby for emergency reactive maintenance.

As the scheme is progressed management and maintenance practices for maintaining SuDS/drainage
infrastructure will be constantly reviewed and updated with a final confirmed plan to be agreed with the
Local Authority prior to construction.
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9

91

911

9.1.2

913

9.2

921

9.2.2

9.2.3

9.2.4

9.3

931

9.3.2

9.3.3

Development Flood Risk & Mitigation

Tidal & Fluvial Flooding

The proposed site is not at risk of tidal or fluvial flooding and lies within Flood Zone 1 on the EA flood
maps. The development proposals do not increase the flood risk to either site or the surrounding area
from tidal or fluvial sources.

The proposed use of the site is defined as ‘more vulnerable’ under the NPPF, however, this is still
acceptable for a low risk flood site.

The proposed development includes a site wide drainage strategy which will collect and discharge flows
in a suitable manner. It is proposed to discharge flows via infiltration methods and will not increase the
risk of flooding to the site or surrounding area.

Overland / Surface Water Flooding

As discussed in section 4.2 the proposed site is at low risk of flooding from overland and surface water
flows.

Although the risk to the site is not considered significant, it is suggested that the following flood risk
management measures are considered to further manage any potential risk.

=  Finished floor levels should be set at a minimum of 150mm above existing levels
= Where possible, the existing ground profile should be designed to convey any potential flows away
from buildings or vulnerable areas

The development proposals will include a site wide drainage strategy which will be designed to
accommodate all surface water flows from the new hardstanding areas of the development. This
network will be designed to accommodate the 1 in 30-year event without flooding, with flow routes
considered to prevent flooding onsite or downstream during extremely wet weather.

Consequently, the proposed development will not have a significant impact on flood risk to the site or the
surrounding area.

Flooding from Sewers

As discussed in section 4.3 there is very low risk to the site from the failure of existing drainage
infrastructure in the region.

A new surface water drainage network will be constructed to service the proposed development.
However, the new sewer network will not pose a risk of flooding to the site or the surrounding area, as
the network will be designed to accommodate flows without flooding in the 1 in 30-year event, with flow
routes considered to prevent flooding onsite or downstream during extremely wet weather.

A new foul drainage network will also be constructed to service the site. This network will be designed
to accommodate the anticipated peak flows with no flooding.
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9.3.4

9.4

9.4.1

9.4.2

9.5

9.51

Based on the information discussed above, it is considered that the proposed development does not
increase the risk of flooding from sewers to the site or surrounding.

Groundwater Flooding

The subject site is considered to be at low risk of groundwater flooding and there are no historic records
of groundwater flooding on the site.

Itis proposed to discharge surface water flows via an infiltration solution. The proposals are not expected
to affect the groundwater table and consequently will not increase the risk of flooding from groundwater
sources.

Flooding from Artificial Sources

As discussed in section 4.5 there is no flood risk to the site from artificial sources. The development
proposals do not impact the risk posed to the site or the surrounding area.
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10 Conclusions & Recommendations

It is considered that this assessment represents a comprehensive and robust analysis of the flood impact of the
development upon other adjacent properties and of existing flood mechanisms on the development itself. It
demonstrates that the proposed development is sustainable in terms of flood risk and can be summarised as

follows.

Subject

Conclusions

Tidal and Fluvial
Flood Risk

The development is located in Flood Zone 1 - low probability for tidal and fluvial
flooding on the Environment Agency flood maps.

Flood Risk from
Other Sources

No significant risk of flooding to the site from surface water or overland flows,
sewers, groundwater or artificial water bodies was identified.

Development
Suitability

The development use is considered suitable for the site, which lies within Flood
Zone 1 - Low Probability, under Table 3 of the NPPF Planning Practice Guidance.

Existing Drainage

The existing local public foul and surface water networks are owned and operated
by Thames Water.

The nearest public foul sewer networks are located to the south of the site within
Warwick Road. No existing sewer infrastructure has been identified within the site,
which is expected due to the nature of the site.

Proposed Drainage

New surface and foul water sewer networks will be constructed to service the
proposed development.

Surface water flows will be discharged via a sustainable drainage solution. It is
proposed to discharge flows via an infiltration method with SuDS features
incorporated throughout the site.

It is proposed to discharge foul flows to the existing public foul sewer located
within the nearby vicinity of the site.

Surface Water
Management

It is proposed to discharge surface water run-off from the development via the use
of infiltration methods.

To accommodate the site constraints including the existing site topography,
proposed catchments and ground conditions the proposed drainage strategy will
include a range of SuDS features.

An infiltration basin located in the eastern field will be supplemented by individual
plot soakaways, raingardens and permeable paving.

The proposed SuDS features will be sized to accommodate flows for a range of
storm events including the 1 in 100-year plus 40% climate change scenario.

The proposed strategy will discharge flows in a sustainable manner, with drainage
features providing additional ecological and water quality benefits.

Foul Water Disposal

It is proposed to discharge foul flows to a new point of connection on the existing
public Thames Water foul drainage network within Warwick Road.

17279-FRA&DS-01 / Version 4
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Due to the levels of the site and surrounding area along with the location of the
point of connection, foul flows will require pumping from the site before a gravity
connection can be achieved to the public sewer.

The development will increase foul loadings from the site, increasing the peak
discharge rate to approximately 7.9 l/s.

Thames Water have confirmed that the existing sewer network currently has
sufficient capacity to accommodate the additional flows from the development
proposals. With an anticipated point of connection to the existing sewer network
located to the south of the site in Warwick Road.

Based on the findings of this report, it is considered that there are no grounds for objecting to the proposed
development in terms of flood risk.
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Appendix A: Site Location Plan
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Appendix B: Topographical Survey
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DS6095240

18 May 2022
Pre-planning enquiry: Confirmation of sufficient capacity

Site: Land east of Warwick Road, Banbury, OX16 1JN

Thank you for providing information on your development.

Existing site: greenfield
Proposed site: general housing (170 units)
Proposed foul water to discharge by gravity to MH 361A

We have completed the assessment of the foul water flows based on the information submitted
in your application with the purpose of assessing sewerage capacity within the existing Thames
Water sewer network.

Foul Water

If your proposals progress in line with the details you've provided, we’re pleased to confirm that
there will be sufficient sewerage capacity in the adjacent foul water sewer network to serve your
development.

This confirmation is valid for 12 months or for the life of any planning approval that this
information is used to support, to a maximum of three years.

You’ll need to keep us informed of any changes to your design — for example, an increase
in the number or density of homes. Such changes could mean there is no longer
sufficient capacity.

Surface Water

In accordance with the Building Act 2000 Clause H3.3, positive connection of surface water to a
public sewer will only be consented when it can be demonstrated that the hierarchy of disposal
methods have been examined and proven to be impracticable. Before we can consider your
surface water needs, you’ll need written approval from the lead local flood authority that you
have followed the sequential approach to the disposal of surface water and considered all
practical means.

The disposal hierarchy being:

Thames Water Utilities Limited — Registered Office: Clearwater Court, Vastern Road, Reading RG1 8DB
Company number 02366661. VAT registration no GB 537-4569-15



4.
5.
6.

rainwater use as a resource (for example rainwater harvesting, blue roofs for irrigation)
rainwater infiltration to ground at or close to source

rainwater attenuation in green infrastructure features for gradual release (for example
green roofs, rain gardens)

rainwater discharge direct to a watercourse (unless not appropriate)

controlled rainwater discharge to a surface water sewer or drain

controlled rainwater discharge to a combined sewer

Where connection to the public sewerage network is still required to manage surface water
flows, we will accept these flows at a discharge rate in line with CIRIA’s best practice guide on
SuDS or that stated within the sites planning approval.

Please see the attached ‘Planning your wastewater’ leaflet for additional information.

What happens next?

Please make sure you submit your connection application, giving us at least 21 days’ notice of
the date you wish to make your new connection/s.

If you have any further questions, please contact me on 0800 009 3921.

Kind Regards,

Leigh Khan
Developer Services — Adoptions Engineer

Tel: 0800 009 3921
developer.services@thameswater.co.uk

Get advice on making your sewer connection correctly at connectright.org.uk
Clearwater Court, Vastern Road, Reading, RG1 8DB
Find us online at developers.thameswater.co.uk



mailto:developer.services@thameswater.co.uk
http://www.connectright.org.uk/
https://developers.thameswater.co.uk/
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Geotechnical Engineering Limited

TRIAL PIT LOG

CLIENT VISTRY HOMES LIMTED SW1 A
SITE LAND EAST OF WARWICK ROAD, BANBURY
Sheet 1 of 1
Start Date 15 June 2022 Scale 1:25
End Date 15 June 2022 Depth 240m
Sir:%le Samp(Iren)depth tes\t/;ﬁ:& r\gséirj description d(en;:;h relil\J/gled legend
type | from to (m)

Crop over reddish brown gravelly fine and medium SAND. Gravel is angular and
subangular fine and medium ferruginous sandstone and sandstone.
0.00 - 0.15m: Rare rootlets. -

1B 1.40 - 1.60 B
2D 1.40-1.60

3B 1.90-2.10 —
4D 1.90-2.10 2.00—
Reddish brown angular ferruginous sandstone COBBLES with much reddish '

brown very gravelly fine to coarse sand and rare pockets (up to 50mm diam) of soft
light brown silty clay. Gravel is angular and subangular fine to coarse ferruginous T
sandstone and sandstone. .

Trial pit Completed at 2.40m 2.40
Equipment: Pit excavated by JCB 3CX
Pit width x length: 0.80m x 2.00m
Sidewall stability: Sidewalls spalling 1.00-2.40m
Groundwater:
Not encountered
Backfill: Arisings 0.00 - 2.40m.
Remarks: Soakaway test referenced SW1A undertaken at 1.50m, results presented @
separately. Trial pit terminated at 2.40m upon encountering hard strata (possible
bedrock). CONTRACT| CHECKED

37121

EXPLORATORY HOLE LOGS SHOULD BE READ IN CONJUNCTION WITH KEY SHEETS
Geotechnical Engineering Ltd, Tel. 01452 527743 37121 LAND EAST OF WARWICK ROAD, BANBURY ~ 28/06/2022 15:13:15 Logged by: GG Checked by: EC




Geotechnical Engineering Limited

TRIAL PIT LOG

CLIENT  VISTRY HOMES LIMTED
SITE LAND EAST OF WARWICK ROAD, BANBURY
Sheet 1 of 1
Start Date 17 June 2022 Scale 1:25
End Date 17 June 2022 Depth 1.80 m
sample| sample depth reduced
no & (m) tes\t/;ﬁ: & r\gséirj description d(en;:;h level |legend
type | from to (m)
Crop over reddish brown gravelly fine to coarse SAND. Gravel is angular and
subangular fine to coarse ferruginous sandstone. 7]
0.00 - 0.05m: Rare rootlets. -
1B 0.40 - 0.60 1
2D 0.40 - 0.60 _
Reddish brown gravelly fine to coarse SAND with a high angular ferruginous 0.60 -
sandstone cobble content and rare pockets (up to 100x50mm) of soft light brown 7
silty clay. Gravel is angular and subangular fine to coarse ferruginous sandstone N
and sandstone. _
3B 1.40-1.60 =
4D 1.40 - 1.60 1.50
Reddish brown angular ferruginous sandstone COBBLES with much reddish '
brown very gravelly fine to coarse sand and rare pockets (up to 50mm diam) of soft 7]
light brown silty clay. Gravel is angular and subangular fine to coarse ferruginous .
sandstone and sandstone. 1.80 -
Trial pit Completed at 1.80m i
Equipment: Pit excavated by JCB 3CX
Pit width x length: 0.80m x 2.10m
Sidewall stability: Stable and vertical
Groundwater:
Not encountered
Backfill: Arisings 0.00 - 1.80m.
Remarks: Soakaway test referenced SW2 undertaken at 1.50m, results presented ﬂ
separately. Trial pit terminated at 1.80m upon encountering hard strata (possible
bedrock). CONTRACT| CHECKED
EXPLORATORY HOLE LOGS SHOULD BE READ IN CONJUNCTION WITH KEY SHEETS 371 21

Geotechnical Engineering Ltd, Tel. 01452 527743 37121 LAND EAST OF WARWICK ROAD, BANBURY  28/06/2022 15:13:17 Logged by: GC  Checked by: EC



Geotechnical Engineering Limited

TRIAL PIT LOG

SW3

CLIENT  VISTRY HOMES LIMTED
SITE LAND EAST OF WARWICK ROAD, BANBURY
Sheet 1 of 1
Start Date 14 June 2022 Scale 1:25
End Date 14 June 2022 Depth 2.85m
sample| sample depth reduced
no & (m) tes\t/;ﬁ: & r\gséirj description d(en;:;h level |legend
type | from to (m)
Crop over reddish brown gravelly fine to coarse SAND. Gravel is angular and
subangular fine and medium ferruginous sandstone and sandstone. 7]
0.00 - 0.10m: Rare rootlets. -
;g 8'28 8'28 Reddish brown gravelly silty fine to coarse SAND with a medium angular 0.40
’ ’ ferruginous sandstone cobble content and rare pockets (up to 20mm diam) of soft N
light brown clayey silt. Gravel is angular and subangular fine to coarse ferruginous T
sandstone and sandstone. .
3B 0.90-1.10 i
4D 0.90-1.10 —
5B 1.40 - 1.60 -
6D 1.40 - 1.60 _
7B 1.90-2.10 -
8D 1.90-2.10 |
Reddish brown gravelly silty fine to coarse SAND with a high angular ferruginous 210
sandstone cobble content and rare pockets (up to 40mm diam) of soft light brown 7]
clayey silt. Gravel is angular and subangular fine to coarse ferruginous sandstone N
and sandstone. .
9B 2.50 -2.60 —
10D |2.50-2.60 |
Trial pit Completed at 2.85m 2.85 ]
Equipment: Pit excavated by JCB 3CX
Pit width x length: 0.80m x 1.80m
Sidewall stability: Sidewalls spalling 1.30-2.85m
Groundwater:
Not encountered
Backfill: Arisings 0.00 - 2.85m.
Remarks: Soakaway test referenced SW3 undertaken at 1.50m, results presented ﬂ
separately. Trial pit terminated at 2.85m upon encountering hard strata (possible
bedrock). CONTRACT| CHECKED

EXPLORATORY HOLE LOGS SHOULD BE READ IN CONJUNCTION WITH KEY SHEETS

37121

Geotechnical Engineering Ltd, Tel. 01452 527743 37121 LAND EAST OF WARWICK ROAD, BANBURY  28/06/2022 15:13:17 Logged by: GC  Checked by: EC



Geotechnical Engineering Limited

TRIAL PIT LOG

SW4

CLIENT  VISTRY HOMES LIMTED
SITE LAND EAST OF WARWICK ROAD, BANBURY
Sheet 10f1
Start Date 16 June 2022 Scale 1:25
End Date 16 June 2022 Depth 250m
sample| sample depth reduced
no & (m) tes\t/;ﬁ: & r\gséirj description d(en;:;h level |legend
type | from to (m)
Crop over reddish brown gravelly silty fine to coarse SAND. Gravel is angular and
subangular fine and medium ferruginous sandstone and sandstone. 7]
0.00 - 0.15m: Rare rootlets. -
1B 0.40 - 0.60 =
2D 0.40 - 0.60
Reddish brown gravelly silty fine to coarse SAND with a high angular ferruginous 0.70 7
sandstone cobble content and frequent pockets (up to 200x100mm) of soft light 7]
brown silty clay. Gravel is angular and subangular fine to coarse ferruginous N
sandstone and sandstone. —
3B 1.40-1.60 =
4D 1.40 - 1.60
Reddish brown angular ferruginous sandstone COBBLES with much reddish 225
5B 240-250 prown very g‘ravelly fine to coarse sand and rare pocket§ (up to 50mm diam.) of soft _
6D 2.40-2.50 light brown silty clay. Gravel is angular and subangular fine to coarse ferruginous 250
sandstone and sandstone. ’
Trial pit Completed at 2.50m .
Equipment: Pit excavated by JCB 3CX
Pit width x length: 0.80m x 2.00m
Sidewall stability: Stable and vertical
Groundwater:
Not encountered
Backfill: Arisings 0.00 - 2.50m.
Remarks: Soakaway test referenced SW4 undertaken at 2.00m, results presented ﬂ
separately. Trial pit terminated at 2.50m upon encountering hard strata (possible
bedrock). CONTRACT| CHECKED

EXPLORATORY HOLE LOGS SHOULD BE READ IN CONJUNCTION WITH KEY SHEETS
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Geotechnical Engineering Limited A

SOAKAWAY TEST AT

CLIENT VISTRY HOMES LIMTED

SITE LAND EAST OF WARWICK ROAD, BANBURY TRIAL PIT SW1A
DATE 15/06/2022
TEST 1 ) _
LENGTH 2.00 m Time (minutes)
BREADTH 0.80 m 0 3 6 9 12 15
DEPTH 1.50 m 070 ¢ ‘ ‘ ‘ ‘
WATER LEVEL Dry
FILL LEVEL 0.75 m E o000l * . 759 full
- Y e
Vp75_25 0.600 m3 g *
2 2 1.10 i
Aps0 3.700 m et .
. s *
tp75_25 9 min [
S sl % e o
*
*
soil infiltration rate, f 31x10* ms™ 1 50
TEST 2 T nut
LENGTH 2.00 m ime (minutes)
BREADTH 0.80 m 0 5 10 15 20 25
DEPTH 150 m 0.70 ‘ ‘ ‘ ‘
WATER LEVEL Dry * .
FILL LEVEL 0.70 m E 090 b 75% full |
5 *
Vp75-25 0.640 m® § .
8pso 3.840 m? g 1O .
. L
to7s.05 13 min -
a 130 b — . _ & _ . __ 25%ful ]
P . 4 A L 2
soil infiltration rate, f 21x10° ms 150 -
TEST 3 i i
LENGTH 2.00 m Time (minutes)
0 5 10 15 20 25 30 35
BREADTH 0.80 m 0,50 : 1 1 : : 1
DEPTH 1.50 m
WATER LEVEL Dry 4
0.70 |
FILL LEVEL 0.65 m — %
E e _ Tk
Vors.25 0.680 m? 77
Bps0 3.980 m? 2. *
.\ - *
tp75_25 18 min e
a . 25% full
130 b = mm e = 2R
.
soil infiltration rate, f 1.6x 10* ms™’ 150 *
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
37121 EC

GC/AT

rev08 22/08/16 JH



Geotechnical Engineering Limited Fo AT
SOAKAWAY TEST A,
CLIENT VISTRY HOMES LIMTED
SITE LAND EAST OF WARWICK ROAD, BANBURY TRIAL PIT SW2
DATE 17/06/2022
TEST 1 ] _
LENGTH 2.10 m Time (minutes)
BREADTH 0.80 m 0 5 10 15 20 25 30
DEPTH 1.50 m 0.50 ‘ ‘ ‘ ‘ ‘
WATER LEVEL Dry e
FILL LEVEL 0.63 m € 070 1o
5 L le_ .. _. _Tem
Vp75-25 0.731 m? g 090 1 *
Aps0 4.203 m2 g
tp75_25 15 min % 1.10 ¢
(=]
¢ 25% full
130 fpr——m——m———— e =2
soil infiltration rate, f 1.9x10* ms™ 1 50 ¢
TEST 2 Ti nut
LENGTH 210 m ime (minutes)
BREADTH 0.80 m 0 5 10 15 20 25 30 35 40 45
DEPTH 1.50 m 080 F—r—F+——+—""—"—
WATER LEVEL Dry *
FILL LEVEL 0.55 m £ 0.70 _ _0_. __________________ 75% full
Vp75.25 0.798 m® § 0.90 | *
Aps0 4.435 m? 8 .
. s 1.10
tp75.25 20 min =% *
a . 25% full
130 f T T T T T T T & T T
.
soil infiltration rate, f 1.5x10* ms”’
1.50 *
TEST 3 i i
LENGTH 210 m Time (minutes)
0 10 20 30 40 50
BREADTH 0.80 m 0.50 1 ‘ 1 :
DEPTH 1.50 m %
WATER LEVEL Dry 070 | ¢ o 1
FILL LEVEL 0.50 m JEah ol U, Ry Py el
E .
Vors.2s 0.840 m® 77 .
aps0 4.580 m? 2110 .
tors.05 29 min § 4 25% full
8 e = Rttt
.
soil infiltration rate, f 1.1x10* ms™ 150
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
< 37121 EC

rev08 22/08/16 JH




Geotechnical Engineering Limited Fo Ay
SOAKAWAY TEST N,
CLIENT VISTRY HOMES LIMTED
SITE LAND EAST OF WARWICK ROAD, BANBURY TRIAL PIT SW3
DATE 14/06/2022
TEST 1 ] _
LENGTH 1.80 m Time (minutes)
BREADTH 0.80 m 0 10 20 30 40 50 60 70
DEPTH 1.50 m 0.50 1 ‘ ‘ ‘ ‘ ‘ ‘
WATER LEVEL Dry
FILL LEVEL 0.65 m € 070
g PR <1 2L
Vp75-25 0612 m® $ 090 te
apso 3.650 m? 2 ¢
ty75.25 25 min g * . .
25% full
1_3077_._._._._.’_‘_._._._._._._u._
soil infiltration rate, f 1.1x10* ms”’ 1 50 *
TEST 2 Ti inut
LENGTH 1.80 m ime (minutes)
BREADTH 0.80 m 0 10 20 30 40 50 60 70
DEPTH 1.50 m 0.50 5 ‘ ‘ ‘ ‘ ‘
WATER LEVEL Dry I
FILL LEVEL 0.55 m = 0.70 . 75% full
Vp75-25 0.684 m® g 090 + ¢
Aps0 3.910 m? 8 .
. s 110 *
to75.25 32 min 5 .
a * o 25% full
130 T T T T T e T T T T
soil infiltration rate, f 9.0x10° ms™ 50 R
TEST 3 i i
LENGTH 1.80 m Time (minutes)
0 10 20 30 40 50 60 70
BREADTH 0.80 m 050 - ‘ ‘ : ‘ ‘ :
DEPTH 1.50 m
WATER LEVEL Dry 0.70
FILL LEVEL 0.58 m - A 75% full
E e = =
Vors.25 0.662 m? §°7 .
aps0 3.832 m? 2 .10 *
. < *
tors.05 39 min 2 .
a . 25M_]
1.30 | .
soil infiltration rate, f 74x10° ms”’ 150
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
< 37121 EC

rev08 22/08/16 JH




Geotechnical Engineering Limited Fo Ay
SOAKAWAY TEST N,
CLIENT VISTRY HOMES LIMTED
SITE LAND EAST OF WARWICK ROAD, BANBURY TRIAL PIT Sw4
DATE 16/04/2022
TEST 1 ) _
LENGTH 2.00 m Time (minutes)
BREADTH 0.80 m 0 10 20 30 40 50
DEPTH 2.00 m 0.80 ‘ ‘ ‘ ‘
WATER LEVEL Dry 1,00
FILL LEVEL 1.04 m T ii’
5 1201° 75% full
Vors 26 0.768 m? g [ g — —— im0
Aps0 4.288 m? g 1.40 4 TS
. = *
tp75_25 31 min 8 1.60 + *
. . 25% full
g == ._.._0._._._0
soil infiltration rate, f 9.8x10° ms™ 200
TEST 2 T inut
LENGTH 2.00 m ime (minutes)
BREADTH 0.80 m 0 20 40 60 80
DEPTH 2.00 m 0.80 ‘ ‘ ‘
WATER LEVEL Dry
FILL LEVEL 0.98 m _ 1oty
£ 0l% 75% full
Vp75_25 0816 m3 % L J
> 140t A4
apso 4.456 m? e .
: £
to75.25 51 min 2 160 A
o * W 25% full
L 2 _ i
1.80 .
soil infiltration rate, f 6.0x10° ms”’ 200
TEST 3 i i
LENGTH 2.00 m Time (minutes)
0 20 40 60 80 100
BREADTH 0.80 m 080 4 ‘ ‘ ‘ 1
DEPTH 2.00 m
WATER LEVEL Dry 1.00
FILL LEVEL 0.96 m = * .
Eiofle_ _ _ . _ . _ 5% 1ull_]
5 *
Vo7s.25 0.832 m3 5 .
) 21.40 .
ap50 4512 m 2 *
to7s.25 60 min ‘:5_1.60 .
a . 25% full
| . _._e . _. &= _
1.80 1 .
soil infiltration rate, f 51x10° ms”’ 200
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
z 37121 EC

rev08 22/08/16 JH




Land East of Warwick Road, Banbury Vistry Homes Ltd

Appendix G: Proposed Drainage Plan & Calculations
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paving or to basin or other SuDS features

Driveways/ Parking areas/ Courtyards

to drain via permeable paving

Primary access roads to
drain via raingardens

Proposed Infiltration Basin

[ Tm deep with 0.3m freeboard
“| - 3m maintenance strip shown
|- Shape, size and location subject

- Required volume: 930m®

to detailed design

©

©

Legend

2} Proposed Infiltration Basin

|_,_,_,_ Proposed Foul Pump Station
Qo

— — — — — — Proposed Foul Water Rising Main

\C<\ Proposed Permeable Paving

— e - PrOpOSGd Swale

Raingardens Catchment

Proposed Permeable Paving
or Alternative SuDS Catchment

1. Do not scale from this drawing.
2. No detailed Gl works have been undertaken on the subject site.
3. Ithas been assumed that discharging surface water flows via

infiltration techniques will be viable.

4. |Initial onsite infiltration testing in accordance with BRE365

guidance has been undertaken across the site, this confirmed that
infiltration is a viable option. The results obtained from this testing
have been used to inform the drainage proposals.

5. Infiltration basins shown to accommodate the 1 in 100 year

including 40% climate change allowance rainfall event.

6.  Proposed basins shown indicatively and are based on available

information and design assumptions. The size, shape and position
is subject to detail design.

7. The proposed strategy is based on existing levels. The proposals

are subject to change following confirmation of finished levels
The proposed strategy is based on the draft concept masterplan
and is subject to change as the masterplan is progressed.

It is anticipated that foul flows from the development will be
conveyed to a suitable point of connection on the existing public
sewer network located within close proximity to the site. Due to
existing site levels it is anticipated that foul flows will require
pumping to the proposed POC. This is subject to liason with
Thames Water.

10. Indicative pump station layout and location shown, number of

pump stations and requirements to be confirmed at detailed

' Proposed FW Pump Station

- Size, layout and location subject to detailed design

() - 15m offset from wet well to any habitable dwelling shown
- Itis proposed to discharge flows to the ex public sewer

network in Warwick Road

design.
P5 [19:01:23| Updated Masterplan LE | LE
P4 |06:10:22| Updated Masterplan LE | LE
P3 |21:07:22| Planning Submission LE | LE
. -.~-| Drainage updated to reflect onsite]

P2 101:17:22 nfiltration testing results LE [ LE
P1 [17.06.22| Preliminary issue LE | LE
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Jubb Consulting Engineers Ltd

Page 1

Queen Square House
Queen Square
Bristol BS1 4NH

Hanwell Fields
Infiltration Basin
100 year + 40% CC

Date 01/07/2022 13:48

File Infiltration Basin_1x10...

Designed by LEvans
Checked by

Micro Drainage

Source Control 2019.1

Summary of Results for 100 year Return Period (+40%)
Half Drain Time 177 minutes.
Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) (1/s) (m3)
15 min Summer 0.766 0.766 45.6 725.8 0O K
30 min Summer 0.849 0.849 47.7 816.3 O K
60 min Summer 0.916 0.916 49.4 891.6 O K
120 min Summer 0.942 0.942 50.0 921.0 O K
180 min Summer 0.928 0.928 49.7 905.2 O K
240 min Summer 0.911 0.911 49.2 885.1 O K
360 min Summer 0.871 0.871 48.2 841.2 O K
480 min Summer 0.833 0.833 47.3 798.6 O K
600 min Summer 0.797 0.797 46.4 759.3 O K
720 min Summer 0.763 0.763 45.6 722.3 O K
960 min Summer 0.699 0.699 44.0 654.8 O K
1440 min Summer 0.584 0.584 41.3 536.1 O K
2160 min Summer 0.439 0.439 37.9 392.6 O K
2880 min Summer 0.323 0.323 35.2 282.5 0 K
4320 min Summer 0.132 0.132 31.0 111.8 0O K
5760 min Summer 0.050 0.050 29.2 41.9 O K
7200 min Summer 0.041 0.041 24.0 34.2 O K
8640 min Summer 0.035 0.035 20.5 29.1 O K
10080 min Summer 0.031 0.031 17.8 25.4 O K
15 min Winter 0.767 0.767 45.7 726.6 O K
Storm Rain Flooded Time-Peak
Event (mm/hr) Volume (mins)
(m3)
15 min Summer 193.659 0.0 18
30 min Summer 112.484 0.0 33
60 min Summer 65.334 0.0 62
120 min Summer 37.948 0.0 120
180 min Summer 27.617 0.0 154
240 min Summer 22.042 0.0 184
360 min Summer 16.041 0.0 252
480 min Summer 12.803 0.0 320
600 min Summer 10.748 0.0 390
720 min Summer 9.317 0.0 458
960 min Summer 7.451 0.0 594
1440 min Summer 5.438 0.0 854
2160 min Summer 3.969 0.0 1232
2880 min Summer 3.174 0.0 1588
4320 min Summer 2.209 0.0 2288
5760 min Summer 1.708 0.0 2936
7200 min Summer 1.399 0.0 3656
8640 min Summer 1.189 0.0 4384
10080 min Summer 1.036 0.0 5056
15 min Winter 193.659 0.0 18

©1982-2019 Innovyze




Jubb Consulting Engineers Ltd

Page 2

Queen Square House
Queen Square
Bristol BS1 4NH

Hanwell Fields
Infiltration Basin
100 year + 40% CC

Date 01/07/2022 13:48
File Infiltration Basin_1x10

... |Checked by

Designed by LEvans

Micro Drainage

Source Control 2019.1

Summary of Results for 100 year Return Period (+40%)
Storm Max Max Max Max Status
Event Level Depth Infiltration Volume

(m) (m) (1/s) (m3)

30 min Winter 0.851 0.851 47.7 818.2 O K
60 min Winter 0.920 0.920 49.5 895.1 0 K
120 min Winter 0.950 0.950 50.2 930.0 0 K
180 min Winter 0.935 0.935 49.8 912.9 0 K
240 min Winter 0.913 0.913 49.3 887.7 O K
360 min Winter 0.864 0.864 48.1 832.4 0 K
480 min Winter 0.811 0.811 46.8 774.7 O K
600 min Winter 0.760 0.760 45.5 719.3 0 K
720 min Winter 0.710 0.710 44.3 666.4 O K
960 min Winter 0.618 0.618 42.1 570.8 0 K
1440 min Winter 0.457 0.457 38.3 409.7 O K
2160 min Winter 0.266 0.266 33.9 230.4 0 K
2880 min Winter 0.129 0.129 30.9 108.9 0O K
4320 min Winter 0.042 0.042 24.6 34.9 0 K
5760 min Winter 0.033 0.033 19.0 27.0 O K
7200 min Winter 0.027 0.027 15.5 22.0 0 K
8640 min Winter 0.023 0.023 13.2 18.7 O K
10080 min Winter 0.020 0.020 11.7 16.6 0 K

Storm Rain Flooded Time-Peak

Event (mm/hr) Volume (mins)
(m3)

30 min Winter 112.484 0.0 32

60 min Winter 65.334 0.0 60

120 min Winter 37.948 0.0 116

180 min Winter 27.617 0.0 168

240 min Winter 22.042 0.0 190

360 min Winter 16.041 0.0 268

480 min Winter 12.803 0.0 344

600 min Winter 10.748 0.0 418

720 min Winter 9.317 0.0 490

960 min Winter 7.451 0.0 632

1440 min Winter 5.438 0.0 896

2160 min Winter 3.969 0.0 1276

2880 min Winter 3.174 0.0 1612

4320 min Winter 2.209 0.0 2204

5760 min Winter 1.708 0.0 2864

7200 min Winter 1.399 0.0 3744

8640 min Winter 1.189 0.0 4400

10080 min Winter 1.036 0.0 5064
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Jubb Consulting Engineers Ltd Page 3
Queen Square House Hanwell Fields

Queen Square Infiltration Basin

Bristol BS1 4NH 100 year + 40% CC

Date 01/07/2022 13:48 Designed by LEvans

File Infiltration Basin_1x10... |Checked by

Micro Drainage Source Control 2019.1

Rainfall Details

Rainfall Model FEH

Return Period (years) 100
FEH Rainfall Version 1999

Site Location GB 442950 242300 SP 42950 42300

C (1lkm) -0.023

D1 (1lkm) 0.322

D2 (1lkm) 0.329

D3 (lkm) 0.212

E (lkm) 0.300

F (1lkm) 2.463

Summer Storms Yes

Winter Storms Yes

Cv (Summer) 0.900

Cv (Winter) 0.900

Shortest Storm (mins) 15
Longest Storm (mins) 10080

Climate Change % +40

Time Area Diagram

Total Area (ha) 1.750

Time (mins) Area
From: To: (ha)

0 4 1.750

©1982-2019 Innovyze




Jubb Consulting Engineers Ltd

Page

Queen Square House
Queen Square
Bristol BS1 4NH

Hanwell Fields
Infiltration Basin
100 year + 40% CC

Date 01/07/2022 13:48
File Infiltration Basin_1x10...

Designed by LEvans
Checked by

Micro Drainage

Source Control 2019.1

Model Details

Storage is Online Cover Level (m) 3.000

Infiltration Basin Structure

Invert Level (m) 0.000 Safety Factor 1.5
Infiltration Coefficient Base (m/hr) 0.18400 Porosity 1.00
Infiltration Coefficient Side (m/hr) 0.18400

Depth (m) Area (m2?) Depth (m) Area (m2) | Depth (m) Area (m2?) | Depth (m) Area (m?2)

0.000 825.0 0.400 951.7 0.800 1087.5 1.001 0.0
0.200 887.2 0.600 1018.5 1.000 1158.7

©1982-2019 Innovyze




17279
Warwick Road, Banbury

Surface Water Calculations

Permeable Paving
Driveway EG

30yr + 40% Climate Change

SOAKAWAY DESIGN LOCATION[ ] r= 0.35 SA1 I (m/s) = 7.40E-05
CELLULAR PIT TO CIRIA FoS = 2
PIT LENGTH[_2.40__]PITWIDTH[__4.80 AREA f EFF DEPTH[ 040 ]VvOID RATIO[_ 0.35
m m Sgm m/hr
Total Net
Storm Rainfall storage Soakaway Time of Half
Duration M5-Dmin M30-Dmin +CC Inlet  As50 Outlet required pit storage Emptying Max Depth
min Z1 Rmm z2 Rmm mm Cum Sqm Cum Cum Cum Hrs m
10 0.51 10.2 153 15.606 21.848 0.277 14.4 0.320 -0.042 1.61 -0.01 0.00
15 0.62 12.4 1.53 18.972 26.561 0.337 14.4 0.480 -0.142 1.61 -0.04 -0.01
30 0.79 15.8 157 24.806 34.728 0.441 14.4 0.959 -0.518 1.61 -0.14 -0.04
60 1.00 20.0 1.59 31.800 44,520 0.565 14.4 1.918 -1.353 1.61 -0.35 -0.12
120 1.22 24.4 1.59 38.796 54.314 0.690 14.4 3.836 -3.146 1.61 -0.82 -0.27
240 1.48 29.6 1.58 46.768 65.475 0.832 14.4 7.672 -6.841 1.61 -1.78 -0.59
360 1.67 33.4 1.56 52.104 72.946 0.926 14.4 11.508 -10.582 1.61 -2.76 -0.92
600 1.90 38.0 1.56 59.280 82.992 1.054 14.4 19.181 -18.127 1.61 -4.73 -1.57
900 2.10 42.0 1.51 63.420 88.788 1.128 14.4 28.771 -27.644 1.61 7.21 -2.40
1440 2.44 48.8 1.51 73.688 103.163  1.310 14.4 46.034 -44.724 1.61 -11.66 -3.88

CLIMATE CHANGE %
RETURN PERIOD

40%

M30




17279

Warwick Road, Banbury

Surface Water Calculations

Permeable Paving
Driveway EG

100yr + 40% Climate Change

SOAKAWAY DESIGN LOCATION [ ] r= 0.35 SA1 I (m/s) = 7.40E-05
CELLULAR PIT TO CIRIA FoS = 2
PIT LENGTH[__2.40__|PIT WIDTH[_4.80 AREA f EFF DEPTH[ 040 |voIDRATIO] 035
m m Sgm m/hr m
Total Net
Storm Rainfall storage Soakaway Time of Half
Duration Z1 M5-Dmin z2 M100-Dmin +CC Inlet As50 Outlet required pit storage Emptying Max Depth
min Rmm Rmm mm Cum Sgm Cum Cum Cum Hrs m
10 0.51 10.2 1.91 19.482 27275  0.346 14.4 0.320 0.027 1.61 0.01 0.00
15 0.62 12.4 1.91 23.684 33.158  0.421 14.4 0.480 -0.058 1.61 -0.02 -0.01
30 0.79 15.8 1.99 31.442 44019  0.559 14.4 0.959 -0.400 1.61 -0.10 -0.03
60 1.00 20.0 2.03 40.600 56.840  0.722 14.4 1.918 -1.196 1.61 -0.31 -0.10
120 1.22 24.4 2.03 49.532 69.345  0.881 14.4 3.836 -2.955 1.61 -0.77 -0.26
240 148 29.6 2.01 59.496 83294  1.058 14.4 7.672 -6.614 1.61 -1.72 -0.57
360 1.67 334 1.97 65.798 92117 1.170 14.4 11.508 -10.339 1.61 -2.70 -0.90
600 1.90 38.0 1.97 74860  104.804  1.331 14.4 19.181 -17.850 1.61 -4.65 -1.55
900 2.10 42.0 1.89 79.380  111.132  1.411 14.4 28.771 -27.360 1.61 713 -2.37
1440 2.44 48.8 1.89 92232  129.125  1.640 14.4 46.034 -44.394 1.61 -11.57 -3.85

CLIMATE CHANGE %
RETURN PERIOD

40%

M100




17279
Warwick Road, Banbury

Surface Water Calculations

Permeable Paving
Courtyard EG

30yr + 40% Climate Change

SOAKAWAY DESIGN LOCATION[ ] r= 0.35 SA1 I (m/s) = 7.40E-05
CELLULAR PIT TO CIRIA FoS = 3
PIT LENGTH[_50.00_]PIT WIDTH AREA f EFF DEPTH[ 040 |vOIDRATIO] 0.35
m m Sgm m/hr
Total Net
Storm Rainfall storage Soakaway Time of Half
Duration M5-Dmin M30-Dmin +CC Inlet  As50 Outlet required pit storage Emptying Max Depth
min Z1 Rmm z2 Rmm mm Cum Sqm Cum Cum Cum Hrs m
10 0.51 10.2 153 15.606 21848  18.396 4736 7.009 11.387  63.00 0.14 0.03
15 0.62 12.4 1.53 18.972 26561 22364 4736 10.514 11.850  63.00 0.14 0.03
30 0.79 15.8 157 24.806 34728 29241 4736 21.028 8213  63.00 0.10 0.02
60 1.00 20.0 1.59 31.800 44520 37486 4736 42.056 -4.570  63.00 -0.05 -0.01
120 1.22 24.4 1.59 38.796 54.314 45733  473.6 84.111 -38.379  63.00 -0.46 -0.09
240 1.48 29.6 1.58 46.768 65.475 55130  473.6 168.223  -113.093  63.00 -1.34 -0.25
360 1.67 33.4 1.56 52.104 72946 61420  473.6 252334  -190.914  63.00 2.27 -0.42
600 1.90 38.0 1.56 59.280 82.992  69.879  473.6 420557  -350.678  63.00 -4.17 -0.78
900 2.10 42.0 1.51 63.420 88.788  74.759  473.6 630.835  -556.076  63.00 -6.61 -1.24
1440 2.44 48.8 1.51 73.688 103.163  86.863 4736  1009.336 -922.473  63.00 -10.97 -2.05

CLIMATE CHANGE %
RETURN PERIOD

40%

M30




17279
Warwick Road, Banbury

Surface Water Calculations

Permeable Paving
Courtyard EG

100yr + 40% Climate Change

SOAKAWAY DESIGN LOCATION [ ] r= 0.35 SA1 I (m/s) = 7.40E-05
CELLULAR PIT TO CIRIA FoS = 3
PIT LENGTH[_50.00_]PIT WIDTH AREA f EFF DEPTH[ 040 |voIDRATIO] 035
m m Sgm m/hr m
Total Net
Storm Rainfall storage Soakaway Time of Half
Duration Z1 M5-Dmin z2 M100-Dmin +CC Inlet As50 Outlet required pit storage Emptying Max Depth
min Rmm Rmm mm Cum Sgm Cum Cum Cum Hrs m
10 0.51 10.2 1.91 19.482 27275  22.965 4736 7.009 15.956  63.00 0.19 0.04
15 0.62 12.4 1.91 23.684 33.158  27.919 4736 10.514 17.405  63.00 0.21 0.04
30 0.79 15.8 1.99 31.442 44019  37.064 4736 21.028 16.036  63.00 0.19 0.04
60 1.00 20.0 2.03 40.600 56.840  47.859 4736 42.056 5804  63.00 0.07 0.01
120 1.22 24.4 2.03 49.532 69.345 58.388 4736 84.111 25723  63.00 -0.31 -0.06
240 148 29.6 2.01 59.496 83294  70.134 4736 168.223 .98.089  63.00 -1.17 -0.22
360 1.67 334 1.97 65.798 92117 77563 4736 252334 174771 63.00 -2.08 -0.39
600 1.90 38.0 1.97 74860  104.804 88.245  473.6 420557  -332.312  63.00 -3.95 0.74
900 2.10 42.0 1.89 79.380  111.132 93573  473.6 630.835  -537.262  63.00 -6.39 -1.19
1440 2.44 48.8 1.89 92232  129.125 108.723  473.6  1009.336  -900.613  63.00 -10.71 -2.00

CLIMATE CHANGE %
RETURN PERIOD

40%

M100




17279

Warwick Road, Banbury

Surface Water Calculations
Cellular Soakaway

Large House Plot Soakaway EG

30yr + 40% Climate Change

SOAKAWAY DESIGN LOCATION[ ] r= 0.35 SA1 I (m/s) = 7.40E-05
CELLULAR PIT TO CIRIA FoS = 3
PIT LENGTH[_3.00__]PIT WIDTH[__3.00 AREA f EFF DEPTH[ 1.00 |vOIDRATIO] 0.95
m m Sgm m/hr
Total Net
Storm Rainfall storage Soakaway Time of Half
Duration M5-Dmin M30-Dmin +CC Inlet  As50 Outlet required pit storage Emptying Max Depth
min Z1 Rmm z2 Rmm mm Cum Sqm Cum Cum Cum Hrs m
10 0.51 10.2 153 15.606 21.848 3.081 15 0.222 2.859 8.55 1.07 0.32
15 0.62 12.4 1.53 18.972 26.561 3.745 15 0.333 3.412 8.55 1.28 0.38
30 0.79 15.8 157 24.806 34.728 4.897 15 0.666 4.231 8.55 1.59 0.47
60 1.00 20.0 1.59 31.800 44,520 6.277 15 1.332 4.945 8.55 1.86 0.55
120 1.22 24.4 1.59 38.796 54.314 7.658 15 2.664 4.994 8.55 1.87 0.55
240 1.48 29.6 1.58 46.768 65.475 9.232 15 5.328 3.904 8.55 147 0.43
360 1.67 33.4 1.56 52.104 72946  10.285 15 7.992 2.293 8.55 0.86 0.25
600 1.90 38.0 1.56 59.280 82.992  11.702 15 13.320 -1.618 8.55 -0.61 -0.18
900 2.10 42.0 1.51 63.420 88.788  12.519 15 19.980 -7.461 8.55 -2.80 -0.83
1440 2.44 48.8 1.51 73.688 103.163  14.546 15 31.968 17.422 8.55 -6.54 -1.94

CLIMATE CHANGE %
RETURN PERIOD

40%

M30




17279
Warwick Road, Banbury

Surface Water Calculations

Cellular Soakaway

Large House Plot Soakaway EG
100yr + 40% Climate Change

SOAKAWAY DESIGN LOCATION [ ] r= 0.35 SA1 I (m/s) = 7.40E-05
CELLULAR PIT TO CIRIA FoS = 3
PIT LENGTH[_3.00__]PIT WIDTH[_3.00 AREA f EFF DEPTH[ 1.00 |vOID RATIO[ 0.95
m m Sgm m/hr m
Total Net
Storm Rainfall storage Soakaway Time of Half
Duration Z1 M5-Dmin z2 M100-Dmin +CC Inlet As50 Outlet required pit storage Emptying Max Depth
min Rmm Rmm mm Cum Sgm Cum Cum Cum Hrs m
10 0.51 10.2 1.91 19.482 27275  3.846 15 0.222 3.624  8.55 1.36 0.40
15 0.62 12.4 1.91 23.684 33.158 4675 15 0.333 4.342 8.55 1.63 0.48
30 0.79 15.8 1.99 31.442 44019  6.207 15 0.666 5.541 8.55 2.08 0.62
60 1.00 20.0 2.03 40.600 56.840  8.014 15 1.332 6.682 8.55 2.51 0.74
120 1.22 24.4 2.03 49.532 69.345  9.778 15 2.664 7114  8.55 2.67 0.79
240 148 29.6 2.01 59.496 83.294  11.745 15 5.328 6.417  8.55 2.41 0.71
360 1.67 334 1.97 65.798 92117  12.989 15 7.992 4997  8.55 1.88 0.56
600 1.90 38.0 1.97 74860  104.804  14.777 15 13.320 1.457  8.55 0.55 0.16
900 2.10 42.0 1.89 79.380  111.132  15.670 15 19.980 -4.310 8.55 -1.62 -0.48
1440 2.44 48.8 1.89 92232  129.125  18.207 15 31.968 -13.761 8.55 -5.17 -1.53

CLIMATE CHANGE %
RETURN PERIOD

40%

M100




17279

Warwick Road, Banbury

Surface Water Calculations
Cellular Soakaway

Small House Plot Soakaway EG

30yr + 40% Climate Change

SOAKAWAY DESIGN LOCATION[ ] r= 0.35 SA1 I (m/s) = 7.40E-05
CELLULAR PIT TO CIRIA FoS = 3
PIT LENGTH[_2.00__]PITWIDTH[_250 AREA f EFF DEPTH[ 1.00 |vOIDRATIO] 0.95
m m Sgm m/hr
Total Net
Storm Rainfall storage Soakaway Time of Half
Duration M5-Dmin M30-Dmin +CC Inlet  As50 Outlet required pit storage Emptying Max Depth
min Z1 Rmm z2 Rmm mm Cum Sqm Cum Cum Cum Hrs m
10 0.51 10.2 153 15.606 21.848 1,682 9.5 0.141 1.542 4.75 0.91 0.31
15 0.62 12.4 1.53 18.972 26.561 2.045 9.5 0.211 1.834 475 1.09 0.37
30 0.79 15.8 157 24.806 34.728 2674 9.5 0.422 2.252 4.75 1.33 0.45
60 1.00 20.0 1.59 31.800 44,520 3.428 9.5 0.844 2.584  4.75 1.53 0.52
120 1.22 24.4 1.59 38.796 54.314 4.182 9.5 1.687 2495 475 1.48 0.50
240 1.48 29.6 1.58 46.768 65.475 5.042 9.5 3.374 1.667  4.75 0.99 0.33
360 1.67 33.4 1.56 52.104 72.946 5.617 9.5 5.062 0.555  4.75 0.33 0.11
600 1.90 38.0 1.56 59.280 82.992 6.390 9.5 8.436 2.046 475 -1.21 -0.41
900 2.10 42.0 1.51 63.420 88.788 6.837 9.5 12.654 5817 475 -3.45 -1.16
1440 2.44 48.8 1.51 73.688 103.163  7.944 9.5 20.246 -12.303 4.75 -7.29 -2.46

CLIMATE CHANGE %
RETURN PERIOD

40%

M30




17279

Warwick Road, Banbury

Surface Water Calculations

Cellular Soakaway

Small House Plot Soakaway EG
100yr + 40% Climate Change

SOAKAWAY DESIGN LOCATION [ ] r= 0.35 SA1 I (m/s) = 7.40E-05
CELLULAR PIT TO CIRIA FoS = 3
PIT LENGTH[_2.00__]PIT WIDTH[_2.50 AREA f EFF DEPTH[ 100 |voIDRATIO] 095
m m Sgm m/hr m
Total Net
Storm Rainfall storage Soakaway Time of Half
Duration Z1 M5-Dmin z2 M100-Dmin +CC Inlet As50 Outlet required pit storage Emptying Max Depth
min Rmm Rmm mm Cum Sgm Cum Cum Cum Hrs m
10 0.51 10.2 1.91 19.482 27.275  2.100 95 0.141 1.960 4.75 1.16 0.39
15 0.62 12.4 1.91 23.684 33.158 2553 9.5 0.211 2.342 4.75 1.39 0.47
30 0.79 15.8 1.99 31.442 44019  3.389 9.5 0.422 2.968 4.75 1.76 0.59
60 1.00 20.0 2.03 40.600 56.840  4.377 9.5 0.844 3.533  4.75 2.09 0.71
120 1.22 24.4 2.03 49.532 69.345  5.340 95 1.687 3.652 4.75 2.16 0.73
240 148 29.6 2.01 59.496 83294  6.414 9.5 3.374 3.039 4.75 1.80 0.61
360 1.67 334 1.97 65.798 92117  7.093 95 5.062 2.031 4.75 1.20 0.41
600 1.90 38.0 1.97 74860  104.804  8.070 9.5 8.436 0.366  4.75 -0.22 -0.07
900 2.10 42.0 1.89 79.380  111.132  8.557 9.5 12.654 -4.097 475 243 -0.82
1440 2.44 48.8 1.89 92232  129.125  9.943 9.5 20.246 -10.304  4.75 6.11 -2.06

CLIMATE CHANGE %
RETURN PERIOD

40%

M100




Land East of Warwick Road, Banbury Vistry Homes Ltd

Appendix H: Flood Exceedance Route Plan
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