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change.
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INTRODUCTION

A Sustainable Drainage Statement (SDS) was previously produced by BWB Consulting
on behalf of Trinity College, Oxford (REF:255710-BWB-ZZ-XX-T-W-0002_SDS) under the
planning reference 26/00781/0UT for a site located at Land West of Warwick Road,
Banbury.

The site’s proposal includes the erection of up to 200 dwellings, associated public open
space, sustainable drainage systems, pedestrian and cycle connections, associated
infrastructure, and access from Warwick Road. All matters reserved except for access.

Aresponse has been received from Cherwell District Council as Local Planning Authority
(LPA) which underlines an objection from Oxfordshire County Council (OCC) as Local
Lead Flood Authority (LLFA). The objection is based on insufficient information to
demonstrate the feasibility of the proposed drainage strategy, which relies solely on
infilfration, due fo the absence of groundwater monitoring data.

Therefore, this report aims fto provide additional information demonstrating an
alternative discharge method that utilises a positive outfall, showing that a viable
solution exists should the groundwater monitoring data prove unfavourable.

In the meantime, groundwater monitoring will be undertaken and thus this report is
written with the aim of overcoming the objection, with the requirement for winter
groundwater monitoring being secured through condifion.

LLFA Objection Details

The following has been quoted below in relation to the drainage from planning
reference 26/00781/0UT dated May 2026 for ease:

Drainage

o "OCC as Lead Local Flood Authority (LLFA) have objected to the application
submission as insufficient information has been provided to demonstrate that
the proposed infiliration-led surface water drainage strategy is feasible and
compliant with OCC'’s Local Standards and Guidance for Surface Water
Drainage. While BRE365 infiliration testing has been submitted, peak seasonal
groundwater levels have not been established. In the absence of
groundwater monitoring dafa covering a representatfive winter period, the
LLFA cannot confirm that infiltration feafures will maintain the required
minimum 1.0 meftre clearance to peak groundwater levels. As infiliration forms
the primary means of surface water disposal for the site, the feasibility of the
drainage strategy has not been demonstrated. This information is required
prior to determination and cannot be secured through condition.

o CDC Drainage Team have raised no objections provided a number of
conditions are met. These include (i) management and maintenance of SUDS
features for the lifetime of the development (ii) 3m buffer around all proposed
SUDS features for access for maintenance (iii) betterment provided on the
current discharge for the site, idedlly restricting the site discharge to greenfield
QBAR rate, 5.01/s per hectare, (iv) attenuation storage on site provided up to
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the 1 in 200 year rainfall event; due to the site being in close proximity to a
watercourse that already floods and (v) the development and proposed SUDS
features are in line with OCC's Local Standards.”
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2.1

2.2

2.3

2.4

2.5

2.6

ALTERNATIVE SURFACE WATER DRAINAGE STRATEGY

The proposed development comprises residential units with associated access, parking,
landscaping, amenity areas and public open space.

The proposed development area has been measured from the framework masterplan
fo be approximately 6.0ha. The total impermeable area has estimated to be 4.75 ha.
The following percentages have been taken to assess the impermeable areas across
the development:

o Residential - 65% + 10% urban creep
e Proposed Aftenuation SuDS - 100%

The site has been split infto three catchments based upon topography and
development aspirations. Details of the catchments are presented in Table 2.1.

Table 2.1: Catchment Details

Catchment Development Area (ha) Total Impermeable Area (ha)
1 2.23 1.76
2 1.96 1.56
3 1.81 1.43

Further details are shown on the illustrative drainage strategy, included as Appendix 1.
Drainage Hierarchy

The Planning Policy Guidance1 and the SuDS Manual2 identify that surface water runoff
from a development should be disposed of as high up the following hierarchy as
reasonably practicable:

i. info the ground (infilfration);

i. toasurface water body;

ii. to asurface water sewer, highway drain, or another drainage system;
iv. fo a combined sewer.

The aim of this is approach is to manage surface water runoff close to where it falls and
mimic natural drainage as closely as possible.

! Planning Practice Guidance. http://planningguidance.planningportal.gov.uk/.
2The SuDS Manual (C753). CIRIA 2015.
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2.7

2.8

2.9

2.10

2.11

2.12

2.13

2.14

As per BRE365 Digest guidance, the lowest infiltration test result from each location was
selected, the rates were considered favourable and have been listed below for
reference:

e 8.8x107°m/s (Trial Pit 1) - Catchment 1
e 1.2x10™* m/s (Trial Pit 2) — Catchment 2
e 1.5x10™* m/s (Trial Pit 3) - Catchment 3

Given the underlying ground conditions and infilfration rates recorded at the site, it is
expected that the majority of surface water runoff currently drains via infiliration into the
ground.

Although the recorded infiliration rates indicate that infiliration could represent an
appropriate means of surface water disposal, the winter groundwater monitoring results
are not yet available to confirm the required clearance to peak groundwater levels.
Infiliration has therefore not been relied upon for this alternative strategy at this stage.
In accordance with the drainage hierarchy, the next practicable means of disposal is
discharge to a surface water body, this is explored further below.

Should future groundwater testing prove favourable, it is expected that the proposed
strategy will retain the infiltration based approach, through reserved matters, in line with
the drainage hierarchy.

The nearest watercourse fo the site is the Sor Brook (a Main River), located
approximately 160m west of the site. Following the local topography, it is assumed that
during an exceedance flow event that surface water that lands on the site would
eventually flow to the watercourse. The Sor Brook flows in a southern direction.

A new connection is proposed to discharge surface water from the development.
Connection into the watercourse will be agreed and appropriate consents will be
sought after planning, prior to consfruction, should this be necessary. The site’s wider
land ownership extends to the west towards Sor Brook and therefore this proposed
outfall would not be crossing any third party land.

As the infiliration rates are so favourable from the site, the QBAR greenfield runoff rates
from the site are very low. The greenfield QBAR rate has been calculated as 1.4/l/s/ha
(see Appendix 2).

The proposed discharge rates from the site are based on the greenfield runoff rate and
the impermeable area. Discharge from the development will be limited to the QBAR
greenfield runoff rate for all events up to and including the 1% AEP + 40% climate
change event. Within objections received from Drayton Parish Council and members of
the pubilic, the issue of downstream flood risk has been raised, and therefore areduction
and befterment to the site's runoff rates has been applied to all catchments, these are
outlined below in Table 2.2.
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2.15

2.16

2.17

2.18

Table 2.2 Proposed Discharge Rates into Sor Brook

Proposed

Catchment lmzrzzn(izlile QBA":ZE;S(‘I:/Z‘;rge Dischc(:lr/g;)e Rate :;i‘::?:;;
] 1.82 2.5 2.0 20%
2 1.62 2.3 1.8 22%
3 1.49 2.1 1.8 14%

In order to restrict surface water discharge to this rate, attenuation storage will be
required, the proposed illustrative drainage strategy has been provided in Appendix 1.

The drainage network has been designed to meet the following design criteria using
Causeway Flow:

e The basins will have capacity for the critical 1% AEP storm event with a 40%
allowance for climate change.

e Inline with OCC's request, the basins will have capacity for the 0.5% AEP storm
event (1 in 200-year)

e A maximum water depth of 1.2m.

e Vortex flow control devices included with a 1.2m design depth.
e 1:3slopes and 400mm freeboard.

e No flooding in 3.33%AEP, the 1% AEP or 0.5% AEP events.

e A volumetric runoff coefficient (Cv) of 1.0 has been used for both summer and
winter storms.

e FEH22 rainfall data has been used.

Attenuation Storage

It will be necessary to provide attenuation storage to balance the excess volume in @
safe manner.

The surface water storage should be located within the site in a position where it can
receive runoff from the development and is in a position where it is hydraulically isolated
from any fluvial floodplain. As confirmed within the FRA (REF: 255710-BWB-ZZ-XX-T-W-
0001_FRA), there is no fluvial flood risk and surface water is contained within areas
outside of the proposed development, also notfing this will be addressed by way of the
infroduction of a comprehensive drainage scheme across the site.

Page | 5



Land West of Warwick Road, Banbury
Technical Note

August 2026
255710-BWB-ZZ-XX-T-W-0003_TN

2.19 Sufficient storage for events up to the 1 in 100-year storm with 40% climate change and
the 1 in 200-year storm will be provided. A further allowance of 10% will be applied to
the proposed residential impermeable area to allow for urban creep over the lifetime
of the development.

2.20 Having considered the site constraints and development aspirations it is suggested that
the necessary surface water storage volume is found within detention basins located at
the lowest elevation of each catchment. Where possible, attenuation has been
strategically placed in order to avoid extensive earthworks. For the purpose of this
outline assessment, it has been assumed that the basins will accommodate all of the
necessary storage, but it may be possible to redistribute a portion of the storage within
other drainage components during the detailed design of the development (e.g. in the
pipe network, swales, filter drains, etc).

2.21 A simulafion has been run using Causeway ‘Flow’ fo identify the necessary storage
provision. Using a befterment of QBAR greenfield runoff rates, the volume of aftenuation
storage required for the development has been calculated for storm events up to the
100 year + 40% climate change storm. The FEH-22 rainfall data has been used to design
the detention basins as it is considered to be the most up to date source of data. The
results are summarised in Table 2.3 and calculations are included as Appendix 2.

Table 2.3: Outline Altenuation Storage Requirements

Maximum Volume

Catchment Rainfall Method Critical Storm

(m?3)
] FEH 120 min winter 2,138
2 FEH 30 min winter 1,903
3 FEH 720 min summer 1.741

2.22 At this outline stage it is expected that a minimum of 5,782m?* of attenuation storage will
be provided to cater for the maximum anticipated runoff volume for all storm durations
up fo the 1 in 100-year return period storm, including a 40% climate change allowance
and future urban creep.

Sustainable Drainage Systems

2.23 An lllustrative Drainage Strategy is included as Appendix 1. This demonstrates how the
required storage volume can be achieved within the site.

2.24 Surface water runoff will be stored within various basins located across the site. The
basins have been modelled with internal side slopes of 1 in 3 and a total depth of 1.6m,
inclusive of a 400mm freeboard in the 1 in 100-year + 40% climate change event. The
basins should be appropriately planted to provide a primary level of treatment and be
landscaped into the public open space fo provide an amenity value.

2.25 Further levels of treatment could be provided via swales, located through the centre of
the proposed development. Permeable paving could be considered for private or
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2.26

227

2.28

2.29

2.30

2.31

2.32

2.33

2.34

2.35

2.36

shared driveways alongside water butts at individual properties. The use and location of
these would be subject to detailed design once the scheme layout is fixed.

Surface water will be conveyed through the site via a piped network.

In line with best practice, a 3m maintenance offset should be applied to the basin for
maintenance purposes.

Water Quality

In accordance with the SuDS Manual, a simple index approach to water quality risk
management has been undertaken for the proposed development.

A detention basin and swale have been proposed for this strategy, and infiltration basin
and swale in the previous strategy (REF: 2557 10-BWB-ZZ-XX-T-W-0002_SDS). The proposed
drainage strategy is considered to provide an appropriate level of freatment and has
satisfied the simple index approach for surface water discharge in line with the previous
strategy.

Residual Risk and Designing for Exceedance

It isrecommended that the final layout uses the proposed road infrastructure to provide
drainage exceedance (overland flood flow) routes through the development and
tfowards positively drained areas. This is demonstrated within the illustrative drainage
drawing with exceedance routing included (see Appendix 1).

A 400mm freeboard has been provided in the 100-year + 40% climate change event.

Maintenance

An appropriate maintenance schedule has been provided in the inifial SDS report (REF:
255710-BWB-ZZ-XX-T-W-0002_SDS).

It is envisaged that a full Operation and Maintenance manual will be developed at the
detailed design stage, but some examples are included below.

Foul Water Drainage

It is proposed to drain foul water from the proposed development separately to surface
water. As the site is currently undeveloped a new foul water connection will be required.
It is therefore proposed that foul water from the proposed development will outfall to
the existing Thames Water sewer network at the closest connection point available.

This strategy remains the same as outlined in SDS (REF: 2557 10-BWB-ZZ-XX-T-W-0002_SDS).

The proposed connection along Warwick Road has been displayed in the illustrative
drainage strategy drawing (included in Appendix 1).
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3.

3.1

3.2

3.3

3.4

SUMMARY

This statement and supporting appendices demonstrate that the drainage design for
the development will comply with the relevant local and national standards, specifically
the hierarchy of discharge, runoff rate and volume criterion.

This technical notfe in principle conveys that there is an alternative method of surface
water discharge from the site via Sor Brook. It demonstrates that the site can discharge
at a betterment of greenfield QBAR if required. The site’s wider land ownership extends
to the west towards Sor Brook and therefore this proposed outfall would not be crossing
any third party land.

The QBAR rate is extremely low due to infiltration rates being favourable on-site.

Winter groundwater monitoring will be undertaken to confirm whether infiltration can
be relied upon as the preferred means of surface water disposal, including confirmation
of the clearance to peak groundwater levels. In the event that the monitoring results do
not support an infiltration-led strategy, this note demonstrates that a viable alternative
positive outfall is available, with surface water capable of being discharged to a
watercourse at restricted rates. The requirement for winter groundwater monitoring can
therefore be secured by condition, with this strategy demonstrating that a suitable
alternative drainage solution is available if required.
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Appendix 1: lllustrative Drainage Strategy
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Catchment 1

Developable area: 2.23 ha

Impermeable area (65% + 10% urban creep): 1.59 ha
Basin area: 0.23 ha

Total drained area: 1.82 ha

Design

Discharge Rate based on 1.4l/s/ha = 2.5I/s

Proposed Discharge Rate based on a betterment of 1.4l/s/ha = 2.0l/s
Depth: 1.6m

Max Water Level: 1.2m

Bank: 1:3

Approximate volume at maximum 1.2m water depth 2138 m?
Designed to the 1 in 100-year + 40% climate change event.

e

S

Pipe running generally
flat at 1:150 slope
towards watercourse

Outfall pipe will be
deep at this point so

clashes can be
avoided

Levels to beralsed to
approximately 147.2m in
this area.

Levels to be raised to |
approximately 147.5m in|.
this area.

Developable area: 1.81 ha
Impermeable area (65% + 10% urban creep): 1.29 ha

Basin area: 0.20 ha
Total drained area: 1.49 ha

Design

Discharge Rate based on 1.4l/s/ha = 2.1l/s

Proposed Discharge Rate based on a betterment of 1.4/Is/ha = 1.8/ls
Depth: 1.6m

Max Water Level: 1.2m

Bank: 1:3

Approximate volume at maximum 1.2m water depth: 1741m?
Designed to the 1 in 100-year + 40% climate change event.

Catchment 3

Catchment 2
Total area: 1.96 ha

Impermeable area (65% + 10% urban creep): 1.40 ha
Basin area (100%): 0.22 ha

Total drained area: 1.62 ha

Design:

Discharge Rate based on 1.4l/s/ha = 2.3l/s

Proposed Discharge Rate based on a betterment of 1.4/Is/ha = 1.8/Is
Depth: 1.6m

Max Water Level: 1.2m

Bank: 1:3

Approximate volume at maximum 1.2m water level: 1903m?
Designed to the 1 in 100-year + 40% climate change event.

J:\2025\255710-Warwick Road, Banbury\ProjectDelivery\01-WIP\Drawings\255710-BWB-ZZ-XX-D-W-Positive Outfall Drainage Strategy.dwg

APPROX

Proposed foul manhole to
connect to Thames Water
foul sewer on Warwick
Road. This is subject to
confirmation and approval
with Thames Water.

Notes

1.

9.

Do not scale this drawing. All dimensions must be checked/ verified

on site. If in doubt ask.

This drawing is to be read in conjunction with all relevant architects,
engineers and specialists drawings and specifications.

All dimensions in millimetres unless noted otherwise. All levels in

metres unless noted otherwise.

Any discrepancies noted on site are to be reported to the engineer

immediately.

Enclosed Topographical Survey based on MK Surveys drawing

'35593'.

Enclosed Masterplan dated February 2026, drawing 707015 -

Warwick Road - SK04B'.

The assumed development area for all catchments are based off an
assumed impermeable area of 65% plus 10% urban creep and 100%

of the infiltration basin areas.

Basins have been designed such that no flooding occurs in the 1 in
100 year + 40% critical storm and the 1 in 200 year storm.

Basins have been designed with a 400 mm freeboard with 1:3

slopes.

10. This drawing should be read in conjunction with BWB report ref
(255710-BWB-ZZ-XX-T-W-0003_TN).

11.

Discharge to watercourse subject to consent and further

investigation.

12. Discharge rates have been based upon 1.4l/s per hectare as QBAR
greenfield runoff rate, a betterment has been applied to each basins
discharge rate to reduce any potential flood risk downstream.

13. This strategy is proof of concept only and all details are to be

confirmed at the detailed design stage in agreement with all relevant

statutory consultees.

14. Foul gravity connection considered feasible south down Warwick
Road, connection subject to agreement with Thames Water and
Highways consent. A pre-development enquiry has been submitted
with Thames Water, a response at this time is currently awaited.

15. Surface water extents are extracted from the EA's Risk of Flooding

from Surface Water Mapping, including for climate change.

16. Do not construct from this drawing.
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BWB Consulting Ltd

Causeway

File: Warwick Road Banbury 202¢
Network: Storm Network

Tess Webb-Jones

27/08/2026

Page 1
Land West of Warwick Road
Banbury

Design Settings

Rainfall Methodology ~FEH-22 Minimum Velocity (m/s)  1.00
Return Period (years) 100 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m)  0.200
CV 1.000 Preferred Cover Depth (m)  1.100
Time of Entry (mins)  5.00 Include Intermediate Ground v/
Maximum Time of Concentration (mins)  30.00 Enforce best practice design rules v/
Maximum Rainfall (mm/hr)  50.0
Nodes
Name Area TofE Cover Diameter Easting Northing Depth
(ha) (mins)  Level (mm) (m) (m) (m)
(m)
Catchment1 1.820 5.00 146.900 -25.185  90.073  1.600
Catchment2 1.620 5.00 147.000 1050 -20.340  85.348 1.600
Catchment3 1.490  5.00 147.000 1050 -25.090  79.909 1.600
Simulation Settings
Rainfall Methodology =~ FEH-22 Analysis Speed  Normal Starting Level (m)
Rainfall Events  Singular Skip Steady State  x Check Discharge Rate(s) x
Summer CV  1.000 Drain Down Time (mins) 240 Check Discharge Volume  x
Winter CV  1.000 Additional Storage (m*ha) 20.0
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440
Return Period  Climate Change Additional Area  Additional Flow Return Period  Climate Change Additional Area  Additional Flow
(years) (CC %) (A %) (Q %) (years) (CC %) (A %) (Q %)
35 0 0 200 0 0 0
100 40 0 0
Node Catchment 1 Online ACO Q-Brake Control
Flap Valve x Design Depth (m)  1.200 Min Node Diameter (mm) 1050
Replaces Downstream Link  x Design Flow (I/s) 2.0 Orifice Diameter (m) 0.064
Invert Level (m) 145.300 Min QOutlet Diameter (m)  0.095
Node Catchment 2 Online ACO Q-Brake Control
Flap Valve x Design Depth (m)  1.200 Min Node Diameter (mm) 1050
Replaces Downstream Link  x Design Flow (I/s) 1.8 Orifice Diameter (m)  0.061
Invert Level (m) 145.400 Min Outlet Diameter (m) 0.095
Node Catchment 3 Online ACO Q-Brake Control
Flap Valve x Design Depth (m) 1.200 Min Node Diameter (mm) 1050
Replaces Downstream Link  x Design Flow (I/s) 1.8 Orifice Diameter (m)  0.061
Invert Level (m) 145.400 Min Outlet Diameter (m) 0.095
Node Catchment 1 Depth/Area Storage Structure
Base Inf Coefficient (m/hr)  0.00000 Safety Factor 5.0 Invert Level (m)  145.300
Side Inf Coefficient (m/hr)  0.00000 Porosity  1.00 Time to half empty (mins)

Flow+ v14.0 Copyright © 1988-2026 Causeway Technologies Ltd




BWB Consulting Ltd File: Warwick Road Banbury 202¢ | Page 2
Network: Storm Network Land West of Warwick Road
Ca useway Tess Webb-Jones Banbury
27/08/2026
Depth  Area InfArea Depth  Area InfArea
m  (m)  (m) m  (m)  (m)
0.000 1489.0 1.600 2252.0

Node Catchment 2 Depth/Area Storage Structure

Base Inf Coefficient (m/hr)  0.00000 Safety Factor 5.0 Invert Level (m)  145.400
Side Inf Coefficient (m/hr)  0.00000 Porosity  1.00 Time to half empty (mins)
Depth  Area InfArea Depth  Area  InfArea
(m  (m?) (7 m  (m3)  (m?)
0.000 1328.0 1.600 2187.0

Node Catchment 3 Depth/Area Storage Structure

Base Inf Coefficient (m/hr)  0.00000 Safety Factor 5.0 Invert Level (m)  145.400
Side Inf Coefficient (m/hr)  0.00000 Porosity  1.00 Time to half empty (mins)
Depth  Area InfArea Depth  Area  InfArea
(m — (m?)  (m?) m  (m3)  (m?)
0.000 1169.0 1.600 1996.0
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Network: Storm Network Land West of Warwick Road
Ca useway Tess Webb-Jones Banbury
27/08/2026

Results for 30 vear +35% CC Critical Storm Duration. L owest mass balance: 99.99%

Node Event us Peak
Node (mins)
1440 minute winter Catchment1 1440
1440 minute winter Catchment2 1440
1440 minute winter Catchment3 1440
Link Event us
(Outflow) Node

600 minute summer
720 minute winter
240 minute winter

Catchment 1

Level  Depth Inflow Node Flood Status
(m) (m) (/) Vol(m)  (m’)
146.223 0.923  50.1 1598.7940 0.0000 OK
146.296 0.896 44.6 1423.7580 0.0000 OK
146.312 0912  41.0 1299.0750 0.0000 OK
Link Outflow Discharge
(Ifs) Vol (m?)
ACO Q-Brake 2.0 73.6
Catchment2 ACO Q-Brake 1.8 75.6
Catchment3 ACO Q-Brake 1.8 36.8
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Network: Storm Network Land West of Warwick Road
Ca useway Tess Webb-Jones Banbury
27/08/2026

Results for 100 year +40% CC Critical Storm Duration. | owest mass balance: 99.99%

Node Event

us
Node

1440 minute winter  Catchment 1
1440 minute winter  Catchment 2
1440 minute winter  Catchment 3

Link Event
(Outflow)

360 minute summer
30 minute winter
720 minute summer

Peak  Level Depth Inflow Node
(mins) (m) (m (Is) Vol (m?)

=

Flood Status
(m?)

1440 146.491 1191  66.2 2138.4500 0.0000 OK
1440 146.548 1.148 58.9 1903.4130 0.0000 OK
1440 146.568 1.168 54.2 1740.6520 0.0000 OK

us Link Outflow Disch

arge
Node (Is) Vol (m?)
Catchment1 ACO Q-Brake 2.0 58.1
Catchment2 ACO Q-Brake 1.8 19.2
Catchment3 ACO Q-Brake 1.8 85.0
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27/08/2026
Results for 200 year Critical Storm Duration. Lowest mass balance: 99.99%
Node Event us Peak  Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (Is) Vol (m?) (m?)
1440 minute winter Catchment1 1440 146.290 0990 54.0 1730.5890 0.0000 OK
1440 minute winter Catchment2 1440 146.359 0.959 481 1540.1570 0.0000 OK
1440 minute winter Catchment3 1440 146.376 0.976  44.2 1406.2440 0.0000 OK
Link Event us Link Outflow Discharge
(Outflow) Node (Ifs) Vol (m?)
1440 minute winter ~ Catchment1 ACO Q-Brake 2.0 153.4
480 minute summer Catchment2 ACO Q-Brake 1.8 58.5
120 minute winter Catchment3 ACO Q-Brake 1.8 276
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